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Travel in Comfort 

Under the American Flag 

A NEW and higher standard of ptucnger 
lemn to Europe is offered by the U S» 

Moil Line. Several of its liners were built e*. 
dimvety for this service—others are famous pro- 
war passenger earners, entirely refurnished and 
redecorated, so that today they offer die same 
luxuries and comforts you get at your dub or 
hottL Speoal attention is given the cnnfnc. 

While proud of its A m eric ani sm, tha U. &, 

Mail Line asks the public's patronage on tha 
basis of service. It offers tha be* in the field. 



The Yale Way Cuts Handling Costs 


yet at moderate rates. 

adhf Jt JUim pUnt far war 
Bmoptm trip wntt ortmtubU S.MmU 
Stamatbp CKij Bru lmt y jk* York 
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US. MAIL 

STEAMSHIP OOMIMNY 



'V'HM pan oooUhb| the small smwisdf 
^ parts which require heat treatment la swung 
on the hook of a Yale 8pur-geared Bl o ck , hung 
from an I beam Trolley, ovar to tha od quench* 
tag bath and phsgsd ta w ith out lose of ttas» 

One man handles the whole oper ati o n * Your 
problem can likewise be solved by tome unit of 
the Yale Holsttag and C on vey ing gy * s ra Ch ain 
P te rin, Electric Hoists, Trolley By stems md 
Ekctric Industrial Trucks, Tractor* and Tftfiar*. 
Write for tha facts today 
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SOMB GRAPHIC COMPARISONS OP OUR CONDENSED MILK INDUSTRY, SUCH AS NUMBER OP CANS AND COWS, VOLUME OP PACKING CASES 
AND FREIGHT, AND RELATIVE BULK OF RAW MILK AND CONDENSED MILK, TOGETHER WITH CONSTITUENTS OF LATTER— (Sec page II) 
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The Linutationa of Aerial Bombing 

N A\AL ollkirs polut out that ilicrt* hart* Itecn 
npiHurintf lu Hit priss with 1m rinsing fre¬ 
quent} irruncoua HtuU mints nsiMH.tlng the 
ti»N| of ImtHcships ns compart'd with atr< raft It in 
Hlfto < lutmed Hint ftcrlnl lamibH nre more destructive 
thnu gun prujet Hies Ishuum siuh bombs contain a 
lnrgir port t ntngc of explosive than armor ph rt lug 
shills of Hit sume wist* The NtuUincjitH must fre- 
tpiuitly matlt with re*po<t to rusts art 1 that 1,000 alr- 
plains tan >h conHtru< ted for tlii omt of one pruniit 
tini battleship, that inch plane mu cnrrj u Itonih of 
sufthhiit puvur to sink a bntth'shlp and that tin air 
plane requires a pirHuu»*l of onl> two or thm men, 
whereas the bat tit whip roqulns 800 or more 

lu the first place prt m nt dny cost of battleships due 
to lowtr prltsH 1 h Iihn than $4 r > OiNMXHi but granting 
the iswt to 1 m Mini Ktim him! that hiu Ii a bnttloMhlp could 
1m» lined for Ihe first llm for a ]h rbnl of in yearn and 
th< second line for tin wit r», at tin annual up ki*ep 
cost of $1 OtNMNN) Ihe runt of tin hattiishtp for 25 
jtarn would Ih $70 000 OOO, or $2,WM>,000 jiHrly 
(fronted that 1 ,«nk> plant h tan In built for $4Ti,00U<NN>— 
whkh, on account of the dhtrsWed tip<* required by 
csmiphte uimil air forte minis hardly possible lnas 
mittU nH planes of the larM r t>p* cost consUhruUy 
more thun $45,000 intli, Unhiding Hit Ir equlpmitit—it 
should lie home In mind that the life of n plane In serv 
iop la iipproxltiiiiti ly two yiarH Ilom*e the entire cost 
of the plum* miiNt In audit spint lath succeeding two 
yearn, or I2V& Him a during the life of a battleship, 
and InnNinmh us not less than r>0 inr cent on the 
av< rug« of tlu first east of a plHin Is required to 
kn^p it In coiunilMMlun Tor two }inrs tlu total cost of 
1,000 planes for 2.5 yiars would lie $841,7501)00, or $HJ f - 
748,000 im r jear, a sum NUltltlinl Lo k*s*p In emumfsHlnn 
12 hattUshljm of llm pn*eut-d»y tyjM 
Furthi ruion, lu tin. mutter of personnel, Naval olH 
cent do not agrtn with the printed HtalementM A battle- 
ship HUth as cuuti uiplated would huve a enw of 1,500 
edict rs and men Instead of 800, while in the caw of 
alrplnucH for eviry man lu the nlr there Is required 
approximately 20 on the ground On thlH basis, 12 
battleships would require 18,000 nttUtrs and men and 
IjDOO airplanes, on the Itasls of oue man In the plane 
and 20 on the ground, would require 21,000 personnel 
To lie perfeitly fair In thi matter. It mm lie cotmUhred 
that the iterooimel of the two would about tnueel 
each other In cost, liumuiui h as highly skilled mechanics 
are required on battleshljm and aircraft alike In the 
cum* of landing fields and hangars for 1 000 aircraft 
we may also consider that the expense Is canceled hy 
docks and ita*y ynrds required for the repair of Imtile 
w*lps That brings the cast down to a coiiqmrlson of 
material cost, and us above stated, 1000 aln raft 
stretihed mir a isrlml of 25 years, which is the ex 
treme lift or a battle-hip, would equal the cost of 12 
smh lmttlcshlps 

ltegardlng the statement that aircraft could each 
carry a bomb sultlcleutly large to destroy a battleship. 
It Is uot believed that at the present day tills cun be 
done UomhH have nut been developed to such an extent 
that Ihty are Hriuor piercing, and after binding on the 
detk of a ship their destructiveness would bo local 
The experiments on the USS “Indiana" with a large 
bomb fllh*d with TNT whkb was exploded on her 
deck causing considerable damage to her old style 
upper works has been used as an Illustration of what 
Umihn lau do, and statements have Iron made that If 
the Isimb were destructive when laid on the deck, It 
would Is* much more so If dropped from an airplane. 


This Is erroneous The destructiveness of T N T„ un- 
couflut'd, has a certain potentiality which Is not lu- 
trinsed hy llm mirt dropftlng of the TNT from a 
height It 1* nrcenMary for the projtrtUe to pierce the 
armor of tho thip and rxplode inuldt of her hull This 
mlimit be done hy thin walled atrial bombs subject 
only to the Impulse of gravity There must be acceler¬ 
ation beyond the force of gravity to cause the shell to 
ploroc armor and the shell mnst be of the armor 
pirn lug variety, consequently, the weight of the shell 
wall reduces the amount of TA T which it may con 
tain, reducing the destructiveness of the bomb 
It Is lielleved that the actual facts should be given 
the puhlk Erroneous comparisons which only bring 
out one side of the argument do uot help the cause of 
aeronautics but do more harm than good 

The Lam pert Bill 

T HE United States Congress passes, each year, 
appropriation bills designed to give the various 
brant hen of the Uovemmi nt funds for the year a 
oiMTatlons. In part these appropriations are a matter 
of negotiation Ik tween the llurcau In question and the 
Committee of the House of ltep regent a tives Involved 
In equal imrt they ha\e their basis lu statutory provi¬ 
sion us to how mttuy men may be employed and at 
what salaries 

Present salaries In the Patent Office date hack to 
1S48, at which time the patent examiner got the salary 
of a Federal District Judge Today the Judge gets 
$41000 the examiners have had a single Increase of 10 
lK*r cent, and a $240 war bouuH, they now get crnisld- 
i rably 1 i*sh than half Oil pay of the Judges with whom 
they wi re one 1 !* on an equal footing If comparison of 
qualilh atlous Is to be made, the requirements of the 
Talent Office' arc hy all means harder to incst And as 
for professional dignity, patent examination Is In 
inuuv rc*s|MK ts Juridical work, and should be c*ompen- 
sated as such 

Turning from the question of salaries, wc find that 
the Tatt nt Olllec Is seriously under manned Not alone 
has patent biiHlnesH Imkii incrt'HKlng by leaps and 
ImmuhIm until H Is larger than mr iM'fore, the older 
and more cxiMrlc need examine-ra have resigned In large 
uiiiiiIm rs to inter commercial employmuit or private 
practice, and it takes two yi nrs of continual alien 
lion from Ills superiors to render a newly appointed 
cxnmlntr rially competent ibis explains why the 
Tatent Oflki* Is 48JNK) cases U'hlnd its mheilule. so 
that if \oii tile an appIk*Ntlnn fur a patent today you 
must wait smen months to get the preliminary report 
te Illng what the i xamlner thinks of It 

The Committee on Tati utn of tbi House of Itepreseut 
alive* 1 k plekisl on gpogrnphlenl and polltle'al grounds 
U it Is de'sireel to hu\e a Uei»ubllcan from Maryland 
and a Democrat from Kansas oil this committee on 
they go regardless of qualifhntlons to deal with patent 
business. When a now Cougrt hh eimvenes, the best part 
of the new committee's time for months is spent In 
educating Its new memliers—and sometimes Its old 
immlsrs—as te> whnt and why la a patent The hear¬ 
ings of this committee always bring forward some ab¬ 
surd questions from lta memliers, showing fundamental 
misunderstanding of the entire patent system 

We shall not argue these matters here, wo have 
nothing to add to what we have said In the past We 
shall only state that the Lamport BUI, which had a 
deal of attention from the Patents Committee of the 
old Cimgress, Is up again In the new oue It provides 
proper salaries and an adequate staff for the Patent 
Ofttce Ijiat time It was talked to death as much by 
Its friends as by lta enemies There U no reason In 
the world why it should fail this time, and, In fact, it 
hat excellent proai»m*ts of iwsslng When we find that 
the total imyroll of the Patent Office, In the event of 
Its unamended passage, will be but $1,951,840, It la 
elear that at leant the wild cry of ‘Veonotny * cannot 
be raised against It In Justice to the Inventors and 
the manufacturers of America as woll as to the Patent 
Office staff, it should be passed 

Relativity in 1889 

T IIK ancients had a pretty myth about Minerva, 
the goddess of wisdom, whom they stated to 
have sprung, full-grown and full panoplied, from 
the head of Jove There is more In this legend than 


appears om the surface Divine wisdom, perfect and 
boundless, if we conceive it ever to have had beginning 
at all, must thus have come into foil being We today 
should prefer to think of It as without beginning, aa 
having always been, but that may be let pass. The 
ancient philosophers, at the period when they were still 
engaged in tho personification of their Ideas, had with¬ 
out exception failed to grasp the concept erf Infinite 
reaches of time—they still felt obliged to account for 
the lieglnnlng anil the ending of things. 

Human wisdom, unlike Minerva, neve? springs full- 
grown Into Iwlng, but arrives at a given point, if wo 
may mix our metaphors, only by a long and arduous 
process of tolling up the slopes. In the myth of 
Minerva the Greeks had In mind this essential dtstinct- 
tion lietwccn the wisdom of the gods and that of the 
finite human mind No single Item of human knowl¬ 
edge, no single human doctrine, ever was formulated 
out of nothing In a single mind Bvery such item 
is (he result of slow growth and accretion, and In its 
final form contains the contribution of many minds. 
Ultimate formulation Is often the work of a single in 
tellcct, but this intellect draws its material from the 
entire past history of the race The historian of hu¬ 
man thought finds It an absorbing business to pprsue 
some great idea back through Its ultimate sources. 
And always when we conduct this search w£ are 
nmaxed by the degree to which the work of the man 
who Is recognised as the originator consists merely In 
restating in better form, and In a single place, things 
width have been said lief ore In fragmentary fashion 

The apostles of Einstein, for instance, have realised 
well that In many rcnpe<tg tills relativity of which we 
arc all talking Is but another Instance of old wine in 
new bottles The very phrase "classical relativity * 
with which so many of them Introduce their subject 
indicates that Its fundamentals ore by no means new 
it Is the interpretation of tho theory and Us unique 
mathematical formulation that are Einsteins Never¬ 
theless wc are inclined to regard as novel some of its 
more startling philosophical aspects Home of them 
Indeed are novel, the General Thcorj we believe Is so, 
and even In the Njicciftl Theory, the assumption that 
light displays the same velocity to all observers how¬ 
ever conditioned muld not have been thinkable until 
t\% rntleth-oentur) physics had given a background of 
experiment and theory leading to the suggestion But 
the very charges of plagiarism brought against Einstein, 
while absurd in principle. Indicate that he has been 
building with old material to a greater extent than 
may ba\e been realised This, we reiterate, is the 
\ery nature of things. r We must admire those who 
have supplied the material, who have anticipated parts 
of the structure wlihb Einstein has reared We must 
not on this ground condemn Einstein. 

Such anticipations are aa Interesting to tho philoso¬ 
pher as they are Important to the historian of sdeuoe 
It is with mingled emotions of the philosopher and the 
historian thut we reprint. In the Rcixwnnc Amkxicas 
Month it for July, an article which originally appeared 
lu the HoKNTinc A Mexican Svppijcment of May 11, 
1889 It is signed by a name wbkh today Is familiar 
to us all, but width thirty two yean ago must have 
been a new one to most of those who saw It In our 
columns—Hudson Maxim 

When we go back to this article, bearing with us 
the knowledge and the general scientific background of 
today, our reactions are curiously mixed Mr Maxim 
used the expression "ultimate atom *' Ultimate particle 
would have been more In keeping with modem usage. 
The twentieth-century mathematician who astatine* 
things to be true because he can find nothing simpler in 
terms of which to prove them, and who deliberately 
chooses the things which it pleases him to assume, will 
quarrel with Mr Maxim's statement of axioms on the 
ground of natural truth and obviousness. But he can¬ 
not deny the axioms themselves, nor, having granted 
these, can he quarrel with the conclusions. 

In many of Its fundamentals every reader will recog¬ 
nise that we have bore an effort to state, so far aa the 
mental horlxon of 1889 would encompass It, tbs philo¬ 
sophical outline of Einstein's Special Theory It Is 
on this account, as well aa because Mr Maxim wishes it 
put before the present generation in Mack and white 
as a preliminary to something further which he has 
to say, that we reprint It In the Monthly for July, 
t * 
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Naval and Merchant Marine 

Lighting of Ships at Sea.—Several Interesting prob¬ 
lems were discussed at the last meeting of the llluml 
uatlfl* Engineering Society Among the special prob¬ 
lems discussed was that of lighting the chart house and 
compass-dials. Concealed lighting Is recommended, an 
approved method being the lighting of charts mounted 
between sheets of glees by diffused light transmitted 
from below Horae members favored the use of lights 
on deck if the sources of light could he screened. 

One-third of American Crews Native. — A recent 
report of*the Department of Commerce, giving a list 
of the nationalities of the crews of American merchant 
vessel a, discloses the gratifying fact that nearly one- 
third of the crews of American ships are native-born 
Thus, out of 25,204 officers, 30,805 are native-born, and 
04X35 are naturalised citizens Of 155,024 men, 50,960 
are qy tlve-born and 10,808 are naturalised citizens. Of 
foreigners, the British account for 518 officers and 
21,261 men, the Norwegians for 283 officers and 54)38 
men, and 43 officers and 164*28 men are Spanish. 

The Trials of the “Tennessee.” — The battleship 
“Tennessee," our latest electrical Ij-driven dread naught, 
has recently passed successfully through her final trials 
off Rockland She bettered the Weatlngbousc Com¬ 
pany s guarantees of steam consumption by al>out seven 
tier cent The maximum speed was 2UHH knots, and 
sbo. was brought to rest from top speed In less than 
ffiy^e minutes. The salvo tests. In which twelve 14 inch 
guns wore fired at once, caused no Injury to her elec¬ 
trical equipment Going astern she developed 15 knots, 
and her turning radius, with all propellers operating 
and rudder hard over, was about 700 yards 

Rapid Work on City Piers.—It is announced that the 
first of the twelve piers which are being built at Staten 
1 Miami will be ready far occupancy on August 6th 
Murray Ilnlbcrt, Commissioner of Docks nnd Ferries, 
Is to be congratulated upon the rapidity of the work 
Alt of the piers will be ready by the end of the year 
Seeing that the first pile wuh driven on May 5, 1920, 
this speeding up Is in strong contrast to the dilator! 
ness which almost Invariably distinguishes city con¬ 
struction The piers are over 1,000 feet In length, ton 
of them have single-story and the other two double-deck 
pier sheds, and they have the ndvnntagc that there is 
a hay between the piers 300 feet in width 

Results of Naval Bombing Tests. —Without wishing 
to detract from the work of the uavul airmen In stuk 
lug a Oennuu U boat early in the first bombing test, It 
Is our duty to warn the public against drawing ex agger 
ated conclusions. The U boat was stationary It had 
no anti aircraft guns, and It was therefore a passive 
object of attack The result proves that a 103 pound 
Itomh falling on the de*k of an unoccupied and unde¬ 
fended 17 boat will sink It It does not prove that 
an airplane can siuk a battleship, merely It Hhows 
that a bomb of this size will work some destruction on 
the ujiper decks What a 500- or 1,000-pouud Immli will 
do on a battleship will lie proved In the tests later 
this month against the “Ostfrtesland ” 

Strategical Value of Cape Cod Canal.—It has been 
recommended to Congress by Hot rotary of War Weeks 
that the Government purchase the Cape Cod Canal for 
|t 14100,000 This la five million dollars less than was 
allowed by a Federal Court during condemnation pro* 
coed lugs Instituted by the Government While the 
canal has great commercial value aa provldlug a 
shorter and more sheltered route from Long Island 
Hound to Boston, it also la of considerable strategic 
value as forming part of an Inside sheltered route from 
Boston by way of the Bound, the Raritan Canal and 
other Inland waters to the Chesapeake. In tho event 
of war this system of waterways would enable destroy¬ 
ers and other vowels of moderate draft to lie trans¬ 
ferred without risk of attack 

American Maritime Polldes.—In his address before 
the Eighth National Foreign Trade Convention, Ur 
James A. Farrell made the following points One, no 
sale at present of Government vessels to private own¬ 
ers , two, our steamships are well constructed and com 
pare with the best abroad, three, the average cost 
approximates that of foreign ships, four, even with 
temporary Improvements in freights It will take three 
years to absorb the world's Idle tonnage, five, Inter¬ 
national agreement to stabilize rates and lay up ton 
nage might be useful, six, American traders and trav¬ 
elers should use American ships, seven, we should 
abandon the attempt to build up trade routes from 
every United States port and serve only ports where 
'cargo la available, eight. Time-charter Shipping Board 
vessels with option of purchase, nine, operating costs 
must be reduced to equality with foreign costs, ten. 
shipping laws which impost a disadvantage estimated 
at five per cent on Investment should be repealed 
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Science 

News from Graham Island.—It seems only yester¬ 
day that we chronicled the sailing of the Cope Kxpedi 
tlon, but now we have received word that a landing 
has been made at Graham Island. Rich seal and 
penguin colonies have been found 

Nuisance Roots Prove Valuable —The scrub pal¬ 
metto root, for years regarded os probably the most 
worthless product of the soil of the Gulf States and a 
source of heavy expense when laud Is tielng cleared 
for planting, Is worth something after all Ext* attire 
experiments with a view to utilizing the filter of the root 
for the manufacture of brushes have been successful 

Rootless Plymouth Rock. —For the second time in 
four mouths, Plymouth Rock has been moved On 
December 21, after the canopy over the rock was torn 
down the boulder was moved about fifty feet Three 
guards have wutehed over it night and day since To 
do away with these guards the rock was again moved 
and placed in a brick building The windows have 
been barred and the door Becurely locked Of course 
the end of the perambulations is not jet 

University Papulation. — At Columbia 700 student 
applicants were turned away last year and the ex¬ 
perience of all (‘alleges nnd universities set uin to !h th< 
same Technical education particularly has Increased 
by leaps and bounds, for while hi the period from 1X90 
to 1918 the general Increase in university enrollminl 
was 139 per rent the engineering sc bools had Imre ased 
eight times ns much. The groat difficult v in In scour¬ 
ing competent Instruction and < uough of it 

Aviator Explores the Grand Canyon. — An army 
filer Lieut Pearson has explored tho Grand Canyon 
with a view to studviug tin air currents IIIh exiK*ri 
Hire* are ink resting He sa\s 'In spite of lI k fn<t 
that the upper part of tin (.mud Cnnyon is ildrtecn 
miles from rim to rim and the lower gorge is eight 
miles wide, I felt cramjied for room when I whn de¬ 
scending Into the chasm 1 seemed every moment to 
lie Hying right slap Into some cliff 1 

Radio Congress. —The Radio Congress opened its 
sessions in Paris June 21 Tho purpose of the confer 
once is to harmonize the radio rules of the world nnd 
formulate plans for bringing wireless Into more general 
use through the *n<*ouragemeut of prhutc enterprise 
under Government control The Aincrhiiu Government 
has sent a delegation of ten of Its best military nnd 
civil cxiarts, landed by Major Gill GeofM O Squhr, 
Chief of the KlguAl Servlet of tin l nltcd Matts Army 
Others In the party Include Professors A F Kennedy 
of Harvard, .T II Dellinger of i lit Him mi of Stan 
(lards of the Department of Commerce, Major J A 
Maubourgne, for the United States Army, Admiral Mh 
gruder and Captain G H Evans, representing the 
American Navy, and Dr Louis Coin n 

The Book of Taps.—The Interesting museum of the 
University of Pennsylvania is always adding something 
unique They havt Just secured out of the f*»w copies 
of what Is known as “The Book of Tupa ’ In 1787 
there was published In London an Inti resting and cu 
rious book styled n “Catalogue 1 and Illustrated with 
samples cut from specimens of the tapn or Imrk cloth 
collected by Captain Cook and his comimnlons during 
the great explorer a three vov ages. The numlier of 
specimens of cloth carles In each known copy this one 
has forty three Hjtecimons or four more than in the 
printed list in the book The work is dedicated to an 
unknown person, probably Warren Hastings, whose 
Impeachment was jiending when the dedication was 
written The Afusrum Journal contains a number of 
colored pi a tea from this very interesting book 

Mne. Curia Returns.—Filled with honors and weari¬ 
ness Mmo Curie sailed on June 25th on the “Olympic" 
Down In that holy of holies—the specie room—was 
carried her precious gram of radium Special prevail 
tlons had to be taken on account of the ship's instru 
menu, fur the compasses must not be disturbed In their 
functions. The Bureau of Standurds curried out the 
shipping Instructions. A beautiful mahogany case 
lined with lead and steel was provided Although the 
box U not large, it weighs, with these linings, 180 
pounds. Directly in the center of the box are several 
small compartments, formed of lead and surrounded hy 
steel, each one of the right size to admit a small glass 
tube containing a portion of the radium salts—the 
form in which the metal is handled for shipment The 
lid of the mahogany box Is Inlaid with a gold plate, 
handsomely marked with the following inscription 
“P re se nte d by the President of the Uutted States on be¬ 
half of the women of America to Madame Marie Sklo- 
dowaka Curie In recognition of her transcendent serv¬ 
ice to sdenoe and humanity In the discovery of radium 
The White House, May 20,1921 " 


Automobile 

Farm Traetora Reduce Market for Large Engines.— 

With the Inin aw in tlm use of farm traitors the mar 
ket for large Htutlonary farm engines—engines of 10 
15 and 20 horsepower—has declined materially For 
marly nilo-flllliig for instance, required an engine of this 
size, but now tin trader engine usually serves the 
purjMiw The mark* t for small furm engines on the 
othtr hand, Is not appreciably affeeted as the farmer 
cannot afford to run the tractor half n mile or more 
iverj time In wants to do some corn shell lug or run 
the lighting plant 

The Closed Garage Door has brought more than one 
motorist to the ragged «dg* of profanity when return 
lug home on a storm) nkht \ a rious meatu Imre been 
offered to enable him to op* u It without leaving his tar 
hut most of these havi 1mm n loam made affairs of doubt 
ful utility A dev hi is mm off* red which consists at 
a plate ins* rted In tin drive vvaj In front of the door, 
connected with a nluw lu such Btvle that the pnssnge 
of one wheel of I lit car over the* plate uuloiuutlcally 
and Inimedlatilv opens the door Imid*ntall), in the 
alas lie* of u far to run over this plate the device acta 
as a trh k lock which would puzzle ti sue ak tldif very 
hndlj 

\alve-Steri Heat Treatment —The proper heat- 
tnalnnnt for flit valves of tut* rnal (‘omhusthm engines 
In given In an KiijJInIi house organ as follows 3</.i )K*r- 
c*c ut nickel hUh 1 should 1 v iinrumll/.cd at KW>—85*1 de¬ 
crees cclitignule \o further tmitment Is ut*e*iKsnry 
2 r > jier cent iihkdstcsl should Ik* normalized at H80 — 
900 decrees centigrade No further treat meat In neces¬ 
sary 1 1 -IS-per-een! lungsti n valves Hliould Is* tuuted 
to OMi dcgrcis centigrade nnd c*iHd**d In still air, then 
reheated to 800 d* jure* n ec nllgrade and cooled In sllll 
air Im for* lime hilling 1 I i»»*r cent chromium valvea 
should Is* heated to 900 degrees centigrade and cooled 
in oil then n)itnl*>d to Too degracH centigrade nnd 
eiKjled In still air h fore cooling in oil 

Paris Tries Six-Wheel Bus.—Experiment 4 * are now 
Islm. carried out In rnris with n six wheel slngi* dock 
omnlliuK steering through lit* front nud the rear pair 
of who* Is, and driving through 111 * conti r pair 'the ael 
Mintage of tin in w t>|s Is that uu Inert as***! wheel bane 
and nddUlouul tnrrjlug eupaeltv are obtained with the 
Nairn turning radius us for tin* normal two nxh ma 
< him I lie * \|« rimeuital Iuis«n are* living run on the 
Mad* lduc Bastille rout* whhh comprises the most 
erowdotl boulevards of the *M\ No < Imiif.* s bnve Into 
mad* in the e ngiiu , which is n four-c > linclc r Dim placed 
under flu driurs fe*tt the lice nxk Is also prat tie ally 
the wum, nail the third flxle Is a duplicate of tin front 
axle Niimji* nsioii is h\ means of three, pairs of semi 
* Iliptl* springs 

Striking Plate for Doors.—An adjustable striking 
plate* dt sign'd to rapine e the old non adjustahk pi a to 
or catch cm automobile doors Is now muimfmturvnl 1 he 
old st)h catch Is made with one or two non adjustable 
steps nud must be* fitted very carefullv to Lb* jamb of 
the door, so that when ttie dour Is closed It Is held 
firmly against the rublxr Lumpers An) wear of the 
ruhlHn* bunt|M rs, lock bolt or catch permits the door to 
vibrate or rattle the Frunzeei udjuKtnblc striking 
plate can lie* fltte*d after it Is in position on tho jamb 
Auy wear which has h tcnd<*my to Iuomu the door and 
cause it to ratth cun U compensated for by means 
of an aevewlble adjusting screw By turning the screw 
to the I* ft the second movable step of the striking plate 
is moved In This adjustment ft gain brine* the* dour 
whin closed Into Intimate coutuct with the bumper 

Improved Adjustable Yoke End*—With the ordinary 

joked r«sl imls used In broke connection* it Is not aa 
uiHy a matter to make nu adjustment of the brakes 
as may seem to Is the case First the cotter pin hois 
to be removed from the? pin of the yoke end then^ffce 
joke pin Itself must Ik removed, the yoke cud rotated 
one or more half turns on the end of the rod, the yoke 
pin replaced nnd tlie rottc r pin reinserted \\ It It n view 
to facilitating this operation an in gem Urns yoke end 
has been brought out Au intermediate pirn* be¬ 
tween the joke end proper and the rod la provided with 
ears or finger pieces mi that It can bo readily turned 
without the ust* of tools Tills Intermediate piece la 
In the form of a threaded collar whic h turns with 
comparative freedom In tho hub of the yoke proper, but 
the tendency of vibration to work It out of adjustment 
Is prevented by providing one head with a V shaped 
projection which engages with a corresponding notch 
In the hub of the yoke umltr the pressure of a colled 
spring This adjustable >oke end takes the place of 
the adjustable yoke nnd turnbuckle It Is claimed to 
be easier to assemble to adjust either by hand or 
wrench and to he leas expensive than a separate yoke 
end and turnbnckle 
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Is It To Be Bomb or Battleship? 

Elaborate Series of Tests to Determine the Effectiveness of Aircraft Against Warships 


N A\ AL history show h 
tliut whenever a novel 
mid HtarUlmt weapon of at 
tack 1 m developed, It 1 m 
pretty sure to bo credited 
with destructive power far 
Iieyond Its cniuulty So H 
WUH with the ton**<l<>, tin' 
toriiedo Itoat, the destntj or, 
the ' dynamite ' gun ami the 
submarine Today In the 
ran of thin itroctwaion of 
cheap, quick kill nll», proud 
of jwBt n< (‘ompUshment oud 
boastful of Its future con 
quests, is the Itomb-dropplng 
airplane 

The scare h for a cheap 
aubstltute for the major 
weapon* of war la persist 
wit, and It In perfectly uat 
ural that the smallest early 
miemMHH of each should be 
maguifled In the public 
mlnd t and that prediction 
should run riot rh to their 
future performance—for la 
not the wish ever father to 
the thoughtt 

This Is all quite under 
standaMe in the la) man ♦ 
but that the tecbnlcully- 
tuHtructud officers should 
mount, aa they so often do, 
Into the doubtful atmoMphcre 
of prophecy, is something to 
glv© us pause Anyone who 
has road the dlntrlties of 
the lHte lAird I* lslier and 
of Sir Percy Hcott against 
the battleship supplemented 
as It has recently been, by 
the testimony of our own 
General Mltcheli and Ad 
mlrnl J* uJlom, must hare 
wondered what hnd lieninm 
of that fine old sense of pro 
1* rtlon will* h we used to 
hellere was a dlstlnjntlshliqi 
churacteristlc of the nun 
who iMssed through our 
naval and military colleges 
However, the Arm) nnd 
Navy are now at the Job of 
Nettling the question um to 
whether the capital ship of 
the future will Ik* one that 
float* u|H>n the water or one 
that snllH through the air 
We havo been told that the 
battleship In doomed, and 
that the aircraft has done 
it The Navy 1» not dis¬ 
turbed being perfectly sat 
Inflect, not only that the bat 
Ueshlp has not been ren 
dered obsole te by the nlr 
plane hut that the big ship 
that floats upon the t*ca and 
carries the big gun was 
ntwr more alive and more 
efficient than todny and 
never gave mnh prund mo of 
holding for many years to 
come, its commanding poal 
tlon The tests which are 
now under way will come 
pretty near to settling this 
much disputed question 
The first of the tests was 
the sinking of one of the 
captured German subraa 
tinea. In this, an In the 
other experiments, the 
Army and Navy filers co¬ 
operated 

The next step In the oper¬ 
ations will be the searching 
by aircraft for the “Iowa” 
In a definite area extending 



Ex-German destroyer whkh formed the object of bomb attack by Army and Navy aviators. 
This Is one of the surrendered German ships 



Battleship “Iowa M , operated by radio control from the "Ohio” several mllee distant, to be attacked 

with dummy bomba 


r 



Ex-German cruiser "Frankfort" will first be bombed by aircraft. If not destroyed she will be sunk 

by big-gun fire 



from the entrance to Dela¬ 
ware Bay to Cape Hatters s, 
and with a radios of one 
hundred miles off shore; 
She will be operated under 
radio control /rom the 
“Ohio” several mllee dis¬ 
tant, and after the aircraft 
locate her she will be 
bombed by dummy bombs, In 
order to determine the ex¬ 
tent of the ability of air 
craft to register hit# on a 
muring target No explo¬ 
sives are to be dropped on 
the “Iowa,” os she is to be 
used later as a moving tar 
get for the fleet's big guns 

Next will come the bomb¬ 
ing tests, with one of the 
ex-German destroyers as the 
target This veasel will be 
attacked, and. If practicable 
sunk by aircraft using 2W- 
pound bombs The other de¬ 
stroyers will bo targets for 
the guns of our destroyers, 
as were two of the subma¬ 
rl noa 

After that will take place 
the bombing by the Navy 
and Army aircraft of the 
ex-German cruiser “Frank¬ 
furt” nnd ex-German bat 
tleshlp “Ostfrlesland ” All 
of the ex-German ships are 
eventually to be sunk. If not 
Iqr bombs or gunfire, then by 
depth charges. They are be¬ 
ing destroyed In conformity 
with tbe International agree¬ 
ment by which they were 
obtained 

The tests, which will be 
continued on through July, 
are for the purpose of de¬ 
termining the effect of gun 
fire and aerial bombing on 
tbe structure and material 
of tbe various vessels to be 
attacked as well aa for tac¬ 
tical search exercises and 
tests to determine the accu¬ 
racy of bombing 

Tents will lw made in a 
series of progressive steps 
The vessel will be examined 
by experts after each attack 
Is completed, and the tests 
will bo conducted slowly so 
that the maximum knowl¬ 
edge of the effoct of the ex¬ 
plosives may be determined 

An interesting feature will 
be the test of communion 
tions, from aircraft to shore 
stations, and from aircraft 
to aircraft, working against 
radio Interference, in secur¬ 
ing a concentration of the 
bombing fleet over the enemy 
after the scouts have picked 
up the objective 

These bombing testa, ac¬ 
cording to Captain Johnson, 
Commander of the Atlantic 
Fleet Air Force, are merely 
a part of the day's work In 
the routine of the navy 
They will be of no value un 
less they are conducted 
along scientific lines. 

Tbe Navy must know 
what effect the bomba wilt 
have end the number of hits 
which can be made by air¬ 
craft it Is rniniwo—rr to 
drop 2,000-potmd bomba on a 
destroyer to sink bar if a 
WO'POund bond) will do tbe 
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work of destruction Just at completely 

Consequently, tbo air force will ute 
small bombs on the destroyers and sub- 
mgyinea, and will determine, after hits are 
mode, how much damage It done and the 
lessons to be learned from the expert 
meut It will ho the same In the cnee 
of the “Frankfurt” and “Ostfrlosland M 
First, hits will bo made by bombs of mod¬ 
erate site, the effects being registered 
after each bit 

Then will follow attacks on the two 
ships, udtug larger bombs up to the largest, 
of 1,000 and <2,000 pounds, emb time In 
Kpecting tbe ship to determine the dara 
nge done ami the ofllckney of the Itomlw 
themselves. The mi re spectacular bom 
hardnnnt of the ships by a large number 
of lynnlts would *vrs e no useful purpose, 
but carefully Inspected results will teach 
the Navy certain points uot entirely 
known respecting the efficiency of bombs 
and of the present methods of armor 
protection on the upper decks of large 
ships 

From the foregoing, then, It will be evi 
dent that the objects of these elalionttc 
fUteratlons nrc to nscertntn 

First, the ability of aircraft to locate 
•vessels operating In the Coastal Zone, and 
io concentrate on such vests, is sufficient 
bombing airplanes to make an effective 
attack. 

Second, tbo probability of hitting, with 
bomba from airplanes, a vessel under way 
and capable of maneuvering, but incapa 
ble of anti aircraft defense 

Third, the daninge to vessels of com 
paratlvely recent design which will re¬ 
sult from hits with bombs of various tjpos 
and weights The vessels to be attacked 
by bombing are of the battleship, light 
cruiser, deatro\er and submarine tjpes. 

Fourth, by these experiments carried 
out at sea In deep water, to demonstrate 
the effect of an airplane bombardment of 
naval craft more effectively than tnnj 1 m* 
done by experiments conducted with the 
vessels at anchor In shallow water 

Fifth, It should be notod that the experl 
ments outlined by the Navy Department 
do not contemplate experiments lu the 
use of machine guna agatuat personnel In 
exposed positions nor the effect of gas. 
Incendiary and smoke bombs. 

Lastly, to obtain data upon which to 
formulate the proper Unties to be used 
In attacking natal vessels, by aircraft 

The first of the tests, on June 21st, re¬ 
sulted In the sinking of the German sub¬ 
marine "V-117 ’ by a 103-pound bomb 
dropped from a height of 1,100 feet Six 
minutes after the detonation tbe subma¬ 
rine disappeared 

In actual warfare an attack against a 
ship armed with anti aircraft guns would 
have to lie made at an elevation of several 
thousand feet 

Armstrong Radio Patent Sustained 

AS a mult of litigation extending over 
i\ a period of years, the Armstrong 
radio 1 feedltack" patent has been held 
valid by Judge Mayer This patent cov¬ 
ers what Is probably tbe most Important 
circuit arrangement In use In modern 
radio It made possible trans-oceanlc 
communication and has contributed much 
to the art of radio telephone communica¬ 
tion 

The feedback circuit magnifies the sig¬ 
nals received by wireless Instruments 
thousands of time* so that signals pre¬ 
viously inaudible are now easily reada¬ 
ble, and it further permits of very great 
selectivity, making possible reliable com¬ 
munication between two stations regard¬ 
less of atmospheric conditions and of the 
transmission of messages by other sta¬ 
tions. 

Judge Mayer, in his opinion, says 1 

“This case is another contribution to 
tbe romance which has so often charac¬ 
terised the history of forward invanttons. 
As a hoy of 15, Armstrong beoams inter¬ 
ested In radio and erected a radio sta 



Close-up view of F-5-L being refueled from the mother ship “Shawmat”, after 
an 1800-mile trip around the Caribbean 



Th« pi* it. fur the bombing of tho 1 Iowa , a. ids. made a hoalllc approach to the American mmat 
mo drawn up a* to tlmulaU, aa far a. powdblo. tho defend vc mothud. which would be uud In 
actual war In the outer aona M to 100 mile* off shore a scouting squadron of blimp, wan 
station ad to dlaeovcr the enemy and algnal her position to the ahore ■ la lion*. Lpon notification 
of her petition and oourra. the aircraft concentrated for a sustained attack. Dummy bomba were 
wad, the Navy Department wishing to reaerre the ship aa a taroet for Ms-sun fire at long range 

Disposition of aircraft as “Iowa” approaches coast 


Two pianos lying astsm of tbsir mother ships, from which supplies of fast ars 
being piped aboard 


tUm at his home la the sprlng^of 1012* 
he liegan a clow* study of the fundamental 
action of the audlou and r< ad all the lit- 
i ruturt on tiie subject Sometime dup¬ 
ing this period be emmet ted n condenser 
nc row the it lepliom* of u simple audlou re* 
cehlug aynteni and noticed that on soma 
liulbM nn Increase lu signal strength 
would ri Hidt It fa Important, at this 
point to realize ibnt Armstrong in a ns 
mnrkabU dear thinker 111m achliMmcnt 
was not tin riHult of hii act blent but tho 
mnsumuinlion of a tboughiful und I magi- 
natl\< mind sup bj slip lit proceeded 
with tI k study nml txjHrtmmt ile was 
obtaining what seemed to him remarkable 
results and lu lhn min r, 1 in 2 lie hud 
succeeded In !iunpro\ Ing tho sc usltlvc uoiss 
of tin midlon by uumiH of a new connec¬ 
tion 

Tbe merit of the {mention was soon 
rmiuil/cd mid Mu \tr> apparatus of 
which \nnKtroiig miuh tlu ln\entlon 
wiih sulifu ipuijiU uMlIxcd coinim r< IhIIj at 
Sawllli ljong Island short 1) after tbe 
outhnnk of tin war In 11M-I to o\orcome 
difficulth h In the reception of signals 
from Vuik it (.munnj 

The imuitlou which hv that rime bad 
hmimp wIdols known whh used by the 
Slgnnl ( orjH of nil the armies In the Add 
for reccMug radio messages under the 
difficult conditions of warfare r lbe com 
imninl snlue of the imentlon was appro- 
* In ten ni nn tnrlv date nml Uctnmm wore 
taken out hy w\cral cxmipanlcs during tbe 
ti lira 10W nml 1010 

All radio amntLurs art* familiar with 
the circuit It permit* them to receive 
on n simple small autumn the radio Big 
nalK transmitted from great distance*. 
rhtiN It Ih jHiMHthle for an amateur In and 
Hltoiit New \ork with his antenna located 
on his apartment house nml using the 
Armstrong feedback circuit to bear mes¬ 
sages from Naiion, Honolulu, Darien, Nor¬ 
way Philippine Islands, Lyons, and the 
great Lafajelte Station luntaUed by the 
Americans during the war at Bordeaux, 
France It Is also depended ti|iou In tho 
delicate work of direction tindlug which re 
quires receiving Instrumeuts of the utmost 
delicacy It was tnwd on tbe NO Navy 
planes which crossed tin* ALlnutk, 

Tbo principal defenses urged by the 
defendants wen* prior Invention l»y De- 
Forest and that Armstrong s invention 
was of a very limited character Judge 
Major held that Armstrong wa* the first 
Inventor and that tho Invmtiou was of 
a virj lirouii character cohering any feed 
back arrangement. 

A Natural Potato Trade-Mark 

AN example of a curious natural tradc- 
A mark Is found In tbe Hod River dls- 
trht of Minnesota This section la fa¬ 
mous for its Early Ohio potatoes ICarly 
t)blcw do letter here than anywhere else 
Potato growc rs In the Middle West have 
learned that seed potatoes of this va¬ 
riety, originating In the Red River dla 
trkt produce big crops and excellent 
qnnlit\ 'liny have learned to determine 
the genuineness or otherwise of Early 
Ohio stock claimed to l>e Red River by 
looking for certain black spots mu the 
tiitieni 

1 hose black spots, the popular supposi 
tlon goes, are a result of the rich black 
soil in which Red River Ohlos are grown 
Need potato liujers nro well aware that 
Early Chios grown In sandier noil may 
1 m> brighter, cleaner, even letter looking, 
but it matters not. They do not carry tbe 
blade spot's trade-mnrk of the Red River 
product, and are rejected 

The potato trade nays that the Red 
River natural trade mark will he missing 
from much of tho 1020 crop, and burers 
will be In something of a quandary* be¬ 
cause of particularly favorable cultural 
conditions last season Conditions have 
not Iioeii propitious for the development 
of the black disease spots A trade-mark¬ 
ing agencj liaa broken down 
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Uftt Completing tiit “jum" The flak art gathered In a potket of the net beside the boat. Mgfcti Puree actaere at work an the Pug e t Bond mIbob banks. A ssbeol of Ash Is befog istrslsd 

by the fishermen** net la the foregteuad 

Two stage* in tbo citeUni of the sockeye salmon by means of the pom nIm 


Saving the Sockeye 

An International Reclamation Project That Remain* To Be Settled 

By Robert A. Campbell 


T HE sockeye salmon, one of the chnloent of Nurth 
American food Anti la facing extinction Its vast 
breeding grounds In the Fraser Iliter system of British 
Columbia, are Imx* truing sterile Since, following In the 
“flntitcps” of their ancestors, the sockeye sotk these 
•pawning grounds after passing through American 
waters which swarm with fishermen and their appli¬ 
ances, the restoration of the industry to its former mag 
nltude has b«*eomo an International problem 
Twonty five years ago the annnal sockeye ran was 
ona of the tn<ist remarkable sights In the Puget Hound 
country In tho fall of the year every river awl small 
stream which mingled its fresh water with the brack¬ 
ish tides from the sea was alive with salmon Mil¬ 
lions upon millions of them, rubbing their sides to¬ 
gether, wedged solidly from bank to bank, slowly work¬ 
ing their way up stream. Farmers of the early days 
drove their wagons down to tho water's edge and, 
pitchfork In hand, loaded tons of them for use in fer 
tillsing their fields for the next season's crop Late In 
the fall after the salmon bad spawned, and before the 
floods bad flushed the streams, the enormous quantities 
of dead fish strewn along the gravel liars sent up an 
odor which could be detected for miles around. 

The summer of 1013 saw flood tide in the sockeye In¬ 
dustry That year the combined American and Cana¬ 
dian pack was 2,401,088 cases. In 1017 the pack fell to 
the alarming figure of 060,702 cases. During the season 
of 1020 the fishing business was but a pale shadow of 
Its former self The Pacific American fisheries, the 
largest concern on Puget Sound, reconstructed but six 
of Its 10 traps. Bat 18 pane seiners were operating 
as against over 100 the year before. Formerly some 
88 canneries were operating In Puget Sound waters 
with considerable seasonable regularity In 1020 but 
six of them turned a wheel, and these were run on a 
abort shift. Three canneries on Lumml Island, repre¬ 
senting an investment of more than a million dollars, 
wore idle all season 

When the irresistible Instinct to go back to his 
fresh water birth place and spawn takes possession of 
the sockeye In his fourth year, be appears In great 
stbqoU at the entrance to the 8trait of Juan dn Fuca 
Here his battle against civilisation and for reproduc¬ 
tion sets In, for off Cape Flattery the purse seiners, 
tossing in their small boats, lie tn wait The shoals of 
fish head Into the choppy strait running the gauntlet 
of these small boats, until further progress Is slightly 
barred by the San Juan Island group, thus forming the 
famous salmon banks. 

Filtering through the narrow channels which sepa 
rate these islands, the fish .enter the Gulf of Georgia 
Now a multitude of stationary traps Ue before them, 
placed across their accustomed route of travel, while 
a still greater number of parse seiners sweep the ad¬ 
jacent waters. 

If successful in avoiding, the traps and s ein es still 
another barrier confronts the sockeye. He emerges 
from the Gulf and drives for the mouth of the Fraser 
Hirer only to find a string of ftU nets across bis path 
Hteveneon, British Columbia, la the headquarters of the 
gill net fishermen Where the fish formerly had a 


stretch of water at times 80 miles wide in which to 
elude capture, he now finds himself In a narrow river 

Various means hare been adopted to snare the sock 
eye A pnrae seine Is just what the name Implies. This 
Is the small man method as It does not require great 
capital The purse seine Is a net, often 1,800 feet long, 
which Is held perpendicularly in the water by weights 
at the bottom and corks which float on the surface. 
When not In uso It Is neatly arranged in folds at the 
stern of the boat, which carries a crew of eight men 
When a school of fish Is encountered, one end of the 
net is thrown out, a parachute contrivance catches the 
water so that It will not follow the boat, and the 
latter makes a circle, paying out the web as it goes. 
When the circle is complete the end first thrown oat Is 
picked up and the whole thing puckered Into a bag 
or ,t pur«* '* 

There Is a radical difference between a purse seine 
and a “trap ” The former goes after the fish while the 
latter waits for them to come In the infant days of 



A carpet ef sachem sal mb m tk# 
canary fleer 


the industry favorable trap locations—that Is, shallow 
water near shore where the fish ran In groat numbers 
each year—were sold for snug fortunes. 

A “trap” is made of piles, upon which common 
chicken wire Is hung, and there you have It—a fish 
fence It Is built on the principle of a funnel, although 
shapes vary considerably Through this funnel with a 
great wide mouth the fish pans into tho trap proper, 
from which they are not wise enough to extricate them¬ 
selves. It coats about 820,000 on an average to put 
down a trap, and it must be taken out In the faU wd 
redriven each spring thus duplicating the cost each 


A gill net Is simply a net stretched across a stream 
The fish drive against It and are caught by the gtlla, 
being unable to get through or back out It can only 
be used In rivers carrying much silt for the sockeye 
will avoid it In dear water 
When the sockeye began to disappear a world of 
controversy arose The argument was both Interna¬ 
tional and inter-method. Both Oanadlaoa and Ameri¬ 


cans sharply scrutinised the protective laws adopted 
by their neighbors The purse seiners blamed the trap 
men, the trap men blamed ^he purse seiners, and they 
both blamed the gill Betters. 

Out of It all came the International Commission 
which met in Seattle tn 1818 and formulated a fishing 
treaty between the United States and Great Britain. 
The representatives of the latter were for the most 
part Canadians. This treaty now awaits action by tbs 
United States ^Senate. 

Among other things the p ro posed treaty eliminates 
the alien fisherman At pre s ent Austrians predominate 
In the Puget Sound purse seine Industry But It goes 
still farther, and not only eliminates the alien fisher¬ 
man who catches the fish, but practically makes a 
dosed season so there will be no fish to catch. The 
Mg sockeye run comes e v er y four years. It readtqp 
Its height during the last 10 days In July and the ftfst 
10 days In August The proposed treaty providee a 
dosed season from July 80 to 81, lndusive. Thus the 
cream «f the season Is cut tn two. This Is not so bad 
In the **Mfl ran" years—if there are any more such— 
when half the high tide period and the days before and 
after will supply ample fish. Bat la the lean years 
•very fish counts, and one most operat continuously 
or not at SB. A cannaryman cannot afford to put 
down a $80y000 trap and then loss half of tbo boot 
part of the season. To sum It all up, the catnmrise 
would hd dosed for three jeep and open on tho fourth 
when the *%ig raas* coma. 

The treaty p r semts a grant International rodauntton 
project which can he co nsumma ted with Utile cost, aa 
onajpaffifl with the wok of oar Bactamattan Berrios 
Up 1 to *018 tbo Utttod Mateo Government h*a spent 
01J&OOOt4OO in redomteg 1,100000 acres of arid lands. 
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Cattfomta’i Piaoa-Nut 
* Imimtry 

N OT Art penoai ill a 
hundred who wt pUkm 
nuts. It if safe to My, coaid 
toll What they an or whore 
they com# frqm, bow or 
when they are gi thered and 
prepared, or whether they 
grow os giant conifer*, 
bushes, or vine* like peanut*. 

The tree that bear* them la 
a decidedly atrange stngle- 
leaf tprawler known botan- 
Ically a* plnu* monophytla 
It if unique among all spe- 
del of thla continent It 1* 
a flow grower, not over 
twenty fire feet high a* a 
rule, with a abort trank, 
rarely straight, and a wide, 
rather flat crown of short, 
heavy, twlated and bent 
branchea which are given off 
near the ground and usually 
hang low The bark of old 
tree* la roughly and irregu¬ 
larly furrowed, nearly an 
inch thick, with thin, cloee, 

■dark brown, sometime* red 
dish brown sen lea. The fo¬ 
liage generally ia a pale yel 
low-green with a whitish, 
almost bluish tinge, beauti¬ 
ful and restful. Its odor is 
fragrant, pungent and re¬ 
freshing Tbe leaves are 
stiff, curved toward tbo 
branch, prickly, and 1 % to 
2H inches long. A season's 
leaf growth remains five to 
a dosen years, always bright 

of 100 to 226 years. It blossoms one year and the 
Stubby cones mature In autumn of tbo second season 
following By reason of alternation according to lo¬ 
calities there Is a good yield of seeds nearly every 

year 

The range of the plfion embraces considerable western 
territory, beginning In Utah, Nevada and Arlsona, from 
desert altitudes of 2,000 feet np to IOjOOO, and extend¬ 
ing from Lower California to the Canadian boundary 
It seems to center, insofar aa nuta are concerned, about 
the Owens Valley, on tbe Sierra Nevada and White 
Mountain*—the Mt Whitney region about 260 miles 
north of Los Angeles. There immense quantities of tbe 
chocolate-brown nuta are a virtual certainty every fall 
It ia an area of approximately 6,000 square mile* and 
one of its best part* Is White Mountain Summit, where 
Westgard Pass, California's grand auto entrance, links 
seat and west via the Roosevelt and Lincoln National 
Highways and El Camlno Sierra. The tree, with roots 
Ukn steel tentacles, 
ding* to sheer gran 
Its cliffs which would 
appear to be pregna 
hie only to diamond 
drills and blasting 
powder I have seen 
•Did- 
haughtily 
on titanic 
boulder* where man 
could mot climb. It 
fioorisfess under the 
withering blase of 
the summer sun tor 
many months with¬ 
out moisture and' de¬ 
fies sodi cold blasts 
and winter gales as 
high altitudes Host 
experUoo*. 

IhM Westgard 
Pa**, m nearly a 
thousand 
«ei4* tho primitive 
ladles harvesters 
WjNf* VtUay 



Typical pinon-nut forest of eastern California; the saw-tooth peak in the background is Mount 

IVi oun 


Whitney, twenty miles away. The insert shows 

Tho tree attains an ago 


ounces of the nuts 


tho squaws toil, tbe bucks boss tbe Job, sell any sur¬ 
plus and pocket the proceeds. Tbe task requires live 
or six weeks. It Is a harvest fraught with hardship, 
involving long journeys to and from tbe lofty habitat 
of the plfion Water always is scarce, too, but this 
In itself Is no great deprivation to an Indian since 
he uses bnt little aud that for drinking purposes only 
Tbe nut and the “peaggle ’ are necessaries to this peo¬ 
ple of whom 1,700 remain In tho valley Tbe "peaggle ’ 
is a large, plump, greasy white worm found by tbe 
railllnuN tn the Mono I*ake region It is very Juicy in 
its fresh state but appears to be relished more whin 
dried It looks quite as toothsome to the white mau 
as the shrimp to the Indian, and of course no self 
respecting Piute would tackle a shrimp or an oyster 
Tbe u peaggle M adorns giant pines much as the well 
known tomato worm decorates those vines It drops 
off ut certain seasons, when It Is raked up to be later 
converted Into soup and a more or less delicate dross* 
(Continued on pays 15) 
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The Rag-Doll Seed- 
Tester 

?P III 1 rug doll has a pur* 
1 i him* other than amusing 
Jl* bub}, Its latest forma 
ti >n bt lug that of divorcing 
lb. faulty ours of corn from 
Hu sound ones by gcnnlua- 
lb it u Nts The home-made 
"'iiilpmi nt takes Its name 
'nmi the shape assumed 
Alien the corn is wrapped 
ji bkachcd murdlu and 
HtoiiUi(1 In lukewHnn water 
hut tin kmicls may sprout, 
a mi tiusl of lH*tra> tug uu 
*>und seed 

I lie photographs ilesi rlbe 
how blenched muslin has 
Ihh u < ut Into strips 10 inches 
Kldt and from 3 to 6 feet 
long, and sections defined 
nnd numbered for laying 
In rncls of ram thereon 
After moistening the teeter 
the kernels, alsrat ten in 
uu ml>er, are placed In the 
different sections, care being 
exorcised that the different 
'tnni|)1<*fl ore not mixed The 
outfit Is no folded that the 
nlgiM form company In the 
middle, the muslin being 
|ircKMt*d down firmly mer tbo 
ram A cob or other round- 
id object Is used as a core 
around whit h to roll tho 
icMtcr, a cord or rubtier band 
around the middle completes 
(lie formation of the doll 
I >ollii—tha t Is, rag-doll 
seed tc*U r«—are Mousad lu lukewarm water, taking 
an uninterrupted bath of frrnii l to 4 hours, 10 being the 
maximum The testers arc rt moved, water permitted to 
drain therefrom, and plated In a warm and moist at 
moaphere, not being subjjMt to a temperature outside 
the marginal figures of «> and 100 degrees Fahrenheit 
flood and bad gennlnatkm* are reflected by the sam¬ 
pler, Nuggestlng the discanliug of faulty lots. 

A New Mean* of Carrying Float Dtoeooe 

T HE cxjtcrtN of tbe Ft*l**ral Department of Agrlcul 
turo have recently discovered through Investigating 
c ucumlier leaf wilt an uskuown method, heretofore, of 
plant disease carrying It is claimed that the striped 
encumber tieetle* carry the w lit bacteria In their Jaws 
and when they gnaw Into n leaf tbe infection Is spread 
In some cattes the bachriu Is carried over In their 
intestinal tract throughout u winter and In the spring 
aro deposited so that tin first time they come into 
contact with a broken nr gnawed leaf Infection is 

spread This is tbe 
first instance known 
to scientists where 
insects carried bac¬ 
teria through an en 
tire hibernation pe¬ 
riod to do damage In 
the spring 

A Scientific Ex¬ 
position 

T HE Bociedad As¬ 
tronomies de Bs- 
pafia y America will 
celebrate the tenth 
anniversary of it* 
foundation by bold¬ 
ing a scientific expo¬ 
sition at Barcelona. 
Spain, tn October, 
1921 The scope of 
the exposition will 
comprise chiefly as¬ 
tronomy, meteorol¬ 
ogy and seismology, 
and the observato¬ 
ries, universities and 
other scientific cen 
ten of the world are 
Invited to send ex 
blblts In the Shape 
of documents, bows, 
photographs, old and 
modern instruments. 
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Animal Tissue That Does Not Die 

How a Bit *>f Chicken Heart Has Been Kept Alive and Growing for More Than the Chick’* Span of Life 

By Harry A. Mount 


T O help ui find an answer to the vitally Important 
questions set forth ln"iin UlitorH Introductory 
unto we hare developed medium ami surgery and the 
alllid sciences Through that \\* him come to a llttlo 
umlerMtumlluR of tho natur# <>r lift and of death and 
we hflve been able to rednoq tin iimnls r of premature 
(baths from accidental canals {thin* Include diwanes) 
Hut we bine not been ablest luictluu the maximum 
■pan of life 

Thom* who die natural dgjithK (hut Is from old age, 
lire about the same munbar$f u hth now as among the 
earliest of onr anccatora of^rlmm \u have any record 
The greaUnt age attained % any of us 1 h about 100 
>cara and thU only In verjp-nn instances. In fact a 
thorough examination of artt or ttu cases of this ex¬ 
treme old age of which we tmtir froqm ntly fnlla to hear 
out the claims. It la extreSh (Imibtful If there hare 
boon, in the past century, rttv Hum lire or six persona 
who lived to be more than jfci5 years of age and It la 
probable that none of them At"! tojwml that age This 
statement la bawd upon odist ilk investigation 

It la rather startling tbea^Whm uien of unquestioned 
Mlentiflc standing tell ua 'Dint all of the essential 
tissues of the body are potefeilnlly Immortal and that, 
barring accident*, we ought *<' < r to dli 1 This is the 
newest evidence the ectonCh 4>f millet no has to offer, 
and it la evidence, mind ydttl not theory Experiments 
which point to this conctuflpn hare Imh u carried out 
successfully for a number# yours but now we hare 
the final proof ^ 

A skilful surgeon has bert able to keep alive by arti¬ 
ficial means, outside the aftiM, 0 hit of tissue for a 
longer time than the natnrmtimn of life of the animal 
Itself The remarkable thgtg Is that the tissue la no 
longer subject to the iaftotpp of time and there is so 
doubt that if properly cagM for It will 
lire on Indefinitely—torevegff you would 
hare It so ' 

The surgeon is Dr AlexlfhCbrrcl of the 
Rockefeller Institute in NeWsork and his 
experiment is with a hit of Mmertlve tis¬ 
ane from the heart of an embryo chick, 
which he has kept alive art’growlng for 
more than eight years. 

This' experiment alone Mght not be 
conclusive, but In comtectito with the 
work of other scientists It* gushing be¬ 
comes dear Not only 1* H possible to 
cultlrato artificially the gfMfttng life-cells 
of an embryo chick, hut thte^ks also been 
done successfully (although for shorter 
lengths of tile) with cdl* gh>m various 
parts or the human body, as nerve cells, 
mum le cells, heart musd# wIIIh, epithelial cells from 
various locations In the body* Sidney cells, and connec¬ 
tive tissue cells. 

“We may fairly say, I brilfve," says Prof. Raymond 
Pearl of Johns Ilopkins UafWrslty, Baltimore, “That 
the potential Immortality e# all the essential cellular 
elements of the body either been fully demonstrated 
or else has been carried fag enough to make the proba¬ 
bility very great that property conducted experiments 
would demonstrate the coattManre of life In these cells 
to any definite extent 11 ONCfcrd in tbo cautions lan¬ 
guage of the scientist, the statement is none the less 
significant 

Perhaps It would be well to n view briefly the work 
of some of the other experimenter* before describing In 
detail Dr Carrel a remarkable work The Idea of culti¬ 
vating artificially certain eettdliir plants, as yeast, and 
some of the lowest forms of animal life, as the micro¬ 
scopic single-cell animals, 1* hot new to most of os. 
But keeping portions of the organisms of the higher 
animals alive and growing v|| not so long ago regarded 
as Impossible. 

The idea that It might be done la due to the work 
of Dr Jacques Loob, also of the Rockefeller Institute 
Dr Loeb was experimenting with the artificial fertilisa¬ 
tion of frog eggs and actually ftm-coeded In raising sev¬ 
eral specimens from eggs that had not been fertilind 
He became Interested In the problem of why some of 
the eggs, which did not meet JM the proper conditions, 
died This led him to investigate the cellular life of the 
frog Itself and he was able to keep portions of the frog 
alive outside tho organism tar considerable periods. 

Dr and Mrs. Warren H Eewls of Baltimore then 
made the Important discovery that tissues of the chick 
embryo could be cultivated oiUide the body In pure 


inorganic solutions, as sodium chloride, Ringer*! solu¬ 
tion, liOcke’s solution, ate. No growth took place In 
these solutions, but the tisanes could be stimulated to 
slow growth by the nddltion of calcium and potassium, 
multoee, dextrose, or protein decomposition products. 

Other experimenters carried these results still fur¬ 
ther and it was found that nearly any animal cellular 
tissue could be cultivated, In much the same manner aa 
yeast is grown, in a solution of liquids taken from the 
blood and tissues of the animal, But one of the experi¬ 
ment era, Harrison, objected properly that while the 
evidenco pointed to the probability that these tisanes 
could be kept alive indefinitely with proper care, the 
old assumption that old age and death were duo to an 
Inevitable change In the body cells would never be to¬ 
tally disproved until someone succeeded in keeping 
tissues alive beyond the natural lifetime of the animal 
Dr Oarrrt began his experiment on January 17, 1912, 
when he took sixteen small fragments of the heart and 
blood vessels from embryo chicks seven to eight days 
old In March, 1012, only five of these fragments were 
alive In May, 1012, these had grown until over 20 
cultures were alive On June 1, 1912, Dr Albert H. 
Ebllng took charge of the cultures but due to bacterial 
infections many of I hern died and on July 1 only five 
survived, but these were growing actively On Sep¬ 
tember 1 all were In good condition but a number of 
technical accidents reduced the number on September 
25 to a single culture This culture was from a frag¬ 
ment of connective tissue derived Indirectly from the 
fragment of a heart, “which," to quote Dr Ebllng, 
‘still pulsated after 104 days of life to tHto ” 

On October 23, 1912, the single remaining culture be¬ 
gan to increase rapidly In slie and was divided Into two 
parts. On November 17 there were twelve large cul¬ 


TI7’£ ore, aU of lit, essentiallp selfish creature ■. No matter ho w 
YY mtentlp ire map he interested m our /obi, our families, our 
science, or our ebon ties, ft* are, first of all, interested tn our- 
sebses We arc interested m bung our own Jirei and after that m the 
people and eve nil about us We are interested tn these tn just the pro¬ 
portion that thep aged our own lives. And the most interesting thmg 
about A fe is—6/e itself What is 6/e and xshal u death? Hoes tong 
ought use to bn and xehp do we die? Can 6/e be prolonged? It is 
the egorts of (be Rockefeller Institute to soke these and related questions 
that Mr Mount describes on thu page.—T he Editor. 


tures derived from these and In January, 1018, there 
were thirty cultures. In July, 1914, the experiment was 
proceeding so satisfactorily that Dr Carrel made his 
first public report of Its progress The tissue was then 
28 months old. Dr Carrel made a second report of the 
condition of the tissues on July 7, 1939, when the cul¬ 
ture was over seven years old and had undergone 1,890 
passage* from out solution to a fresh one. The frag¬ 
ments of tissue are allowed to grow for 48 hours undis¬ 
turbed and then divided into four parts, washed In 
Ringer's solution, and transplanted to fresh media. Dr. 
Ebllng thus describes the complicated pr o c ess of caring 
for tbo cultaew 

“The fragments of tissue are trans fe rred by means 
of a knife point to the medium (which has been spread 
on a microscope slide) They are imbedded thoroughly 
in It without folding or curling This step must be 
carried out rapidly to guard against imbedding after 
coagulation has set In, that is after fifteen or twenty 
seconds under ordinary conditions of room te m per a ture 
and moisture. Coagulation is allowed to proc ee d and 
occurs tn from 40 to 50 seconds. During this period, as 
well as during the period of washing In Ringer's solu¬ 
tion, the preparations are kept under a large Petri dish 
in order to eliminate aa nearly aa possible chance bee* 
terial contamination from > fbe dust at tbs atmosphere. 

“After coagulation the cover disk la Inverted and 
placed on a hollow slide and la held In plaoe by a - 
amount of vaseline. The cover Ash and slide are 
sealed with paraffin melted at 0« 
placed In an Incubator kept at 89 

The medium now e m ployed consists Of equal parts of 
chicken plasma and chicken embryo extract This 
produces a dot firm but not dense enough to hlwtol 
with migration of the cell* 


The plasma la extracted from (be blood of 
chickens. The chicken U first fed on a strictly regulated 
diet and then Is given nothing to eat for a day. Tbs 
carotid artery ia severed and the blood drawn off Into 
chilled paraffined tubes. The blood la then plaodfi In a 
centrifugal machine and whirled at high speed, separat¬ 
ing the solid from the fluid parts. The fluid Is placed 
in glare tubes, sealed with paraffin and kept In odd 
storage until needed The chick embryo extract Is 
made from embryos seven or eight days old. These 
are minced with scissors, the pulp centrifugated, atol 
the fluid thus extracted also placed in cold storage In 
sealed tubes. 

The area of new growth of tbo cultures at the end of 
forty-eight hours Is measured by placing the elide with 
the culture In a projecting machine and throwing the 
Image to a sheet of white paper It Js quickly traced 
ami the new area afterward calculated. A soft, diffused 
light must bo used In the projector and the culture 
exposed aa abort a time aa possible to avoid Injury 
In measurements of 142 cultures It was found that tho 
area increased from four to forty times in a period of 
48 hours. Dr Ebllng enumerates four conctaskma* 
from the experiment 

1 A strain of connective tisane la still very active 
after years of life to otto , 

Z The rate of growth of tho fragments of tissue can 
be measured accurately and used for testing th# action 
of many different factors contributing to the growth. 

3. The rate of growth of tho strain la at least as 
rapid as it was five years ago, If not more so. 

4 The connective tissue cells appear to have the 
power of multiplying In a culture medium, as do micro¬ 
organisms. 

The remarkable development recently brought out 
has been the observation that the culture 
la no longer subject to the Influence of 
time. There is no apparent “aging** of 
the Individual cells and under uniform 
conditions the tissue continues a uniform 
rate of growth. Aa wlU be observed from 
the early history of the culture, the prog¬ 
ress then was erratic and uncertain. This 
may be blamed partially on the fact that 
the technique of handling the cultures bad 
not been folly developed, but probably par¬ 
tially to the fact that the living cells had 
not become “acclimated” to their new 
environment But apparently they are 
now quite at home and will continue to 
live and thrive as long as the patient 
scientists at Rockefeller Institute con¬ 
tinue to care for them. 

Matter of fact aa It all sounds. It is a venture out 
into the sea of darkness, not so dramatic, but perhaps 
more far-reaching than the voyage of Columbus 

Our bodies are potentially Immortal 1 

All these years while we have observed old age creep 
up on a man and finally lay him low and have said “It 
is inevitable, It la the fate of all" we bare bean wrong. 
The change In cell structure which aooowpantas old 
age Is not the cause of old age but a result 

The result of what? What really sets a limit to 
the duration of human life? Professor Petzl 
that while we are theoretically immortals, the 
we are not actually so, la because of the very 
plexity of the human body. “In the body/* be say* 
“any part to d ep endent for the necessities of existence, 
upon other parts, upon th# organisation of tho body 
aa a whole. If one pert fails, there to failure tn 
other parts dependent on ft art tba wbolo machine 
collapses. But it would a ppe a r that so loag as we can 
pzevent a breakdown of any one part we shaH eon three 
to be young art vigorous. 

What than to the open of human Ufo? 
years art ton? Actually the average to lea 
8b far the probability that a man w*dd die of unease 
ha* been eo reset that than waa little ttumee of hi* 
Bring the maximum number of 
progress has ham made In the fight on i 
hav* (mIr boar with that Mkt'that 
hi • tdmtlMe war tolmfc btok th* 1 
wfc «U4iWM to km ham th. U*tt < 
hliii, iB km ft* am** m towto tttootpto y 
«MimmMMIMki*«Mimk»NS fo 
toitotoktowto «krtor wtoto•££•* 

iMMM why Mt i 
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The Condensing of Milk 

How It Is Carried Out and Its Economic and Vital Importance to the Country 

By Robert G. Skerrett 


G OVERNMENT auttSbriUes hart recently stated that 
the Amotion people consume annually an average 
of 44 gallon* of milk per capita Bat bow many of 
a» knbw anything about that large Industry which la 
devoted to treating milk to that it will keep for months 
or pan, stand transportation to distant points, and be 
fit for food in any climate? The condensing of milk is 
a hnslnn— of splendid proportions In this country 
Fran a modest beginning In 1806, when milk was first 
condensed successfully on a commercial scale, factories 
have gradually increased in number and amplified in 
their faculties until they represent today engineering 
developments of the highest order Btep by step the 
ttchnlclst has improved apparatus and processes so that 
the product can be turned out now of uniform quality 
and measuring up to standards deemed practically 
"impossible of attainment in quantity a comparatively 
abort span back. The significance of this is of profound 
Interest, for as the years go on we are becoming less 
self-sufficient In the matter of native food supplies, and 
it is growing more and more vital to us that wo limit 
waste afad provide ways by which our perishable comes* 
* tibiae can be preserved for delayed use 

Milk, as we have been told time and again latterly, 
is a so-called "complete food,'' peculiarly suited to the 
nourishing of the young, invalids, and persons of ad¬ 
vanced age. But It Is equally true that every one of 
ns would be the better off physically If we saw to it 
that milk entered more generously Into our dally 
dietary It is especially qualified to furnish nutritive 
factors perhaps lacking in other edibles which fre¬ 
quently predominate in the average fare—In short 
milk can do much to insure the balanced ration essen 
tlal to bodily well being. 

While nationally viewed, each of ns may seem to 
have at his disposal annually an allowance of 44 gallons 
of milk, there are many thousands of our fellow dti 
gens that are not so favored This is noticeably the 
case In the Southern States, where the natives eat 


much less of animal foods, such as milk and lean meats, 
than do others of us who are the beneficiaries of differ¬ 
ent agricultural conditions. For this reason as lias 
been brought to light uf Into, pellagra, a disease of innl 
nutrition, is ono of the foremost of death fu 

the South, and rivent figures d lot low* that fully 125,000 
persons are afflkted with It In the course of a twelve¬ 
month Tbo 17 S Public Health Service bns not hesi¬ 
tated to say that "Milk la the most Important single 
food In balancing the diet and In preventing or curing 
pellagra " While the dwellers in that widespread re¬ 
gion cannot get fresh milk or enough of It, still, happily, 
cuuned milk can bo supplied them lu plenty But 
enough upon the physiological and therapeutic virtues 
of this topic, for the purpose of this article 1 h to point 
out the economic aspect of the condensed milk Industry 
and what it stands for in the realm of true conserva 
Hon 

Thirty years ago the totat production of condtHnsed 
milk hore waa substantially 87,927 000 pounds, valued 
at $3,587,000 In 1900, the ooudenaerles turned out 
180^22,000 pounds worth at that time $11,889 000 
Nine years lster the production reached 494, 
797,000 pounds, quoted at $33,508,000 In 1010 
the 240 plants cngugpd in (he business put up 
2,030,958,000 pounds of condensed milk of different 
kinds, which had a market value uf approximately 
$200,000,000 During the decade from 1909 to 1919 
the volume of the production Imreused 410 por cent! 
This expansion can be properly attributed to the popu 
lar recognition of tbo character of the commodity ob¬ 
tained through the employment of scientific and typi¬ 
cally up-to-date processes. And that we may under¬ 
stand the methods used, let ns sketch the procedure in 
vogue at one of the most modern of eon denser! cm. 

After passing the rigid Inspection at the receiving 
room, the raw milk is weighed and then discharged into 
a large storage vat or enamel lined tank eqnlpped with 
power-operated paddles which keep the milk in motion 


so that the cream cannot separate from the mass and 
rise to the surface The storage tank is generally sup¬ 
plemented by a number of container*—all of them 
muled by water Jmkets—nnd in these the milk Is con 
timiHlly agltuted or stirred by rotating sweeps 

Next, the raw mUk Ih fed Into what are termed hot 
wells, deep, ojh ii. Inm v phmHs w here the fluid is 
heated Nitlllh tenth to kill all contained harmful bac¬ 
teria, etc '1 hi hot Wi Um are only partly filled, but, 
when the temperature has !>eeu raised to the point de¬ 
sired, the milk expands rapidly and rl*e* In a foamy 
mass to the top of the containers. When this stage Is 
reached tin st« am is turned off About 2,000 pounds of 
milk are handled nt a single heating Now comes the 
condensing 

'lids concentration u effected in large roppir vacuum 
jwins or k< tiles, <n<h of which Is tupahlc of treating 
100,000 pounds of fluid milk dally The purpose of 
the \ac mini imhih Ik to promote the rapid evaporation 
of much of the wstir cunUnt and to at hi eve this with 
out recourse to a limptrntnrQ that will cook the milk 
the while If tin. milk were subjected to a tempera 
lure of 214 iU*i»ri*CH— Its boiling point—It would ac¬ 
quire a fln\or which Is objectionable to ninny people 
therefore vaporising must take place well below this. 
A vacuum of about 28 Inches oct anion* ebullition some¬ 
where around 100 degree* Fahrenheit Interposed be- 
twet n n ]s>werful vacuum pump and the dome of the 
\acuum pan Is a water jat keted condenser, and ns the 
steam Is drawn off hy the miction the condenser deal* 
with it Gradually, the milk thicken* un the steam 
colls In the pan promote evaporation, and when succes¬ 
sive tests show that the density has reached the pre¬ 
scribed point the process Is halted, and the condensed 
milk is drillned off It takes almut two hours to effect 
tho concentration 

living the vacuum pans, the milk la put through 
a special apiwrutus called a homogtnlxer This 
(ronHsacrt on page 16) 


Correspondence 

Tbs settlor* on oot mpooafbl* for tfmamatt suds 
to tbs oorwponrtsnns ootomsu A n onymo u s ooaumt- 
mnsrto— cannot bs notwrtrrsd, bat tbs Damns of cor¬ 
respondents will bs wrthbsld wftwa so desired 


The High. Cost of Flying 

To the Editor of the ScneifTmo Aubucan 
Here's something yon probably didn’t know I quote 
from a Ban Fraudsco paper, which explains why Japan 
has barred all platinum exports by telling the applica¬ 
tion* of this metal "Its essentiality to war activities 
is seen in the fact that platinum is the only metal that 
will stand the Intense friction of the contact points in 
airplane engines. All bearings are coated with If 
It Would appear that the flivver of the skies is a long 
way oft Or perhaps Ur Ford will evolve some process 
fur substituting gold end stiver for platinum in air- 
plant bearings, and thereby bring these craft within 
the reach of alt 

San Francisco. O E. I Ux p a ix . 


Wages rt. Prieaa 

To the Editor of the Bcnorrmo Amunoaiv 
Apropos to tba series of articles you have had on 
the labor question, I suggest the following for your 
consideration -£• - 

That the Federal Gov«fjfei»t appoint a permanent 
board having the confidence of the laboring cl ■ ease, 
whose function shall be to fix the relative scale of 
wages and tbs Working conditions covering toe tabor 
wnpbwed in tba various industries of the country The 
rate of wages shall bq based upon the labor, akM, and 
danger Involved in tba occupation. Ones the rata is 
determined it Should become the law of tike land, 
equally bunting upon employer and employee with ade¬ 
quate penalties to insure its enfor c e ment 
TWi body, at its find meeting, naturally, will not 
, srofre a perfect qcbadnla. but through its power of 
investigation, and tqr studying tba drift of labor, It 
i S MMrtasBy dtiafmjao g achadale which wtii be sp* 


the results obtained under the present system where 
the wage* paid are determined by the relative power 
of the employer* and the employees of an Industry, 
and the position of that industry, with little regard to 
the actual comparative value of the work performed 

The principle underlying the above suggestion In, that 
each man should be able to buy back from the com¬ 
mon fund of wealth produced that part which be ha* 
contributed to it and therefore Its determination right 
fully belong* to society and not to any Individual or 
group at individual*. 

The result* of tho abovo would be 

l To reduce the present antagonism between capital 
and labor 

2. To prevent strikes, for, as the determination of 
the rate of wages will not lie with the employers, It is 
hardly conceivable that any body of men will strike 
against society 

3. To put every Industry and every Investor, Irre¬ 
spective of location, on the same competitive basis with 
regard to it* labor 

4. To prevent excessive rise In price based upon 
claims that wages have been advanced, or labor was 
inefficient, as has been the case last year 

5. To obviate the necessity of delegates with tlieir 
abuse of power, also the existence of dishonest labor 
leaders and employers. 

6. To do away with child labor and women labor 
under certain undesirable conditions 

7 To maintain the rate of wages at a time as at 
present, where it is absolutely necessary that the pur 
chaalng power of the country be maintained in order to 
preserve old values and restore confidence 

8. To prevent depression, for, with wages standard¬ 
ised, commercial loans will show if merchandise Is 
going into <y»«nmpHni> or accumulating on the market 

New York. Jooira Lrvr 


Th« Cwt ot Multiple-Arch Duu 
To tbo Editor at tbo Bcinmno Atom**. 

In roar tamo of February 0, 1W1, poo* 108, nppooro 
an article hr 3 F Bprlnftr, deocrlMnc kmm of my 
work. A* the 8eti gn*r ef thla type of dam, nnd the 
builder of 14 u well aa deticner of about 20 non un¬ 
der contract and project, It la to my interest that the 

--- Mila writ ha umrits Of f “ 


who writes of technical things must be overlooked, for 
they are apt to bare statement* made to them by the 111 
Informed that they are nor In a position to refute or to 
correct It would acem to bear out the statement of 
doubt as to the economics of this typo of dam when 
we read In his artlclo that the cost of the I-ake Hodges 
Dam, "exclusive of accessories,” Is $4*000,(XX) It Is 
an error that I should be permitted to Correct through 
your paper, for an a fact the actual overall cost of this 
dnra to the company was, “inr/ssfoe of all accessories,” 
$3022212, which is a far cry from four mfllfcmt 

The Hun Diegiitto Dam cost but 78 per cent of the 
lowest bid for a pluln north fill The Murray Dam which 
Is fairly well described, cost $124,454 overall, and a* 

It is 900 feet long anil 117 feet high, It la surely a 
record for economy of coat. ' 

The remarkable scientific features of these dams 
will be very lntereatiug reading to the scientific world, 
not only the economics, but the features of tbelr de 
sign John h, Eastwood 

Oakland, Cal 

Mr. Love’s Cycle-Car 

To the Editor of tho ScixiiTittc Amkeican * 

Your article on the 4 Vest pocket Automobile" in the 
Issue of April 30th Includes some remarks baaed on a 
communication I made you some time ago with refer¬ 
ence to an illustration appearing at that time This** 
Illustration purported to be "a home-made flivver," and 
if you refer to my original communication you will 
find that I was of the opinion that It waa really a 
"Tamplln” cycloser with "roller-blinds, chip-carving 
and other home-made Improvements." In proof of 
which opinion I sent yon a photograph of the ’Tamplln" 

I purchased last spring, which photograph you repro¬ 
duce now with accompanying letter-press which might 
make the reader infer that it was a "V I* A " recon¬ 
structed by me from something else I must apologise 
if my bad American baa been tosponalbke for the mis¬ 
understanding and I should be glad If you can publish 
this letter aa your circulation in Great Britain Is 
doubtless large enough to make your article aa it 
stands against the best interests of the makers of the 
vehicle in question with whom I have no other re¬ 
lation than as a very satisfied customer 


Axons Lot*. 
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The Heavens for July, 1921 

What a Study of Atoms aud Electrons Tells Us of the Stars 
By Henry Noma Russell, Ph D. 


I T In becoming more and more evident, an both 
sciences tulvunot that the uBtrunomy of the future 
*111 he imlinati 1) uhh<k lnti*tl with und dependent upon 
the eunetpw and Llio hm* tilts of pliVHles, and especially 
of that hiiiiifh of physics whhh rituls with the con- 
ntftiithiu und properties of atom* Our knowledge 
within the hitter field has lieen v« ry greatly extended 
within the last (letnde, and many astromnnical olwer 
vat tons which Ik fort were pnxxllng have thereby been 
explain'd 

This l# parth ulnrly true in the realm of spectres 
copy The main fmtK regarding the emission of light 
by hot bodies, and by hot ga^es In particular have 
1km n known for mimt ><nrs lint it la only recently that 
we have tvtn Ihipiii to him* an Idea of the process* k 
taking plait* lnahU the atoms of the gas, which tire 
Involved 

For example when the vapor of a given element, 
such as calcium or Iron, la confined In a heated tube 
■or “furnace” and olwerved through the end of the 
tulK\ the Hiiectrum of the light which It omits shown 
certain blight linen If the temperature is raised 
these lines grow stronger and new lines appear In 
addition When the same metal ts brought 
Into an electric arc (which la hotter, and 
also subject to dimt electrical action), 
more lines appear while a yet more ad¬ 
vanced stage may l>e reached by passing 
a powerful spark, fed by a source of cur¬ 
rent of high tmston, lietween two bits of 
the metal and in the spectrum from this 
lines may bo found which wore not to he 
observed at any of the lower stages of 
temperature 

Extensive studies have been made of 
these phenomena and long Hats of “fur¬ 
nace” and “spark” Hues compiled, with 
Important astronomical applies tines But 
the physical explanation, from the atomic 
standpoint, lagged behind, and came only 
with the application of the modern qnnn 
turn theory, which has boon remarkably 
ancceaifnl 

Why Are the Spectral Lines 7 

We have good reason to believe that an 
atom of any element consists of a central, 
and very small, nucleus, carrying a post 
tlve electrical charge, surrounded by a 
number of negatively charged electrons, 
which under the system of forces acting 
between them and the nucleus arrange 
themselves automatically In a definite 
pattern, probably consisting of several 
concentric shells or layers, at least in 
the heavier atoms. In the hydrogen atom 
thore is but one electron, in helium two, 

In oxygen eight. In sodium eleven, In Iron 
twenty six, and so on up to 82 for lead 
and 92 for uranium The Inner electrons 
are held by very powerful forces and are 
hard to dislodge, hut a few of the outer 
most are relatively easy to displace and 
it Is these which are concerned in the 
•chemical affinity between atoms of different aorta, and 
also In the production of the radiation of the visible 
•spectrum To pull one of these electrons away from 
the rest of the atom, or ns it is called to Ionise the 
Atom, demands a certain expenditure of energy, and 
this produces an absorption of light by the gns of which 
this atom la a part When some other free electron 
•comes near to the Ionised atom, it will bo attracted to 
It (provided It does not go by too fast), and, In falling 
hack, a corresponding amount of energy will tie emitted 
In the form of light radiated by the can. 

Recent rescan h has shown that this la but part of 
the story There apjw nr to be many different positions 
In which the electron can stop, short of being pulled 
clear away front the atom. The farther out it gets 
the more energy Is required to raise It—the greatest 
amount of all correniiondlng to the complete removal 
«f the electron, or the Ionisation of the atom. 

Now when an electron ihanges from one of those 
states to another light la absorbed, if it Is polled op 
to a “higher level nearer the outside of the atom, 
or emitted If it dmim to a 'lower level”, and this 
light consists of vibrations at a perfectly definite rate, 
giving a sharp line In the spectrum. The most remarka¬ 


ble feature remains to be mentioned. The number of 
light vibrations per second la exactly proportional to 
the amount of energy which la required to pull the 
electron up from one position to the bther, or is liber¬ 
ated when It comes back. The reason for this famous 
quantum relation”—and Indeed the reason why the 
various possible positions for the electron should exist 
at all—remains stilt a mystery whkh ts regarded by 
the ablest physicists as one of the hardest problems 
of science But tho fact bns been tested In so many 
ways that no doubt remains 

When the H]>ectra of the element! are studied from 
this stand|K>lut it is found that the furnace linos cor- 
rctqxmd Mu the (* 0 x 0 of absorption) to the raising of 
tho elect mu from the \ery low«»«t ‘level aL which It 
normally is situated In the undlNturlrfMl atom to various 
higher lewis while the arc llm**, in general, correspond 
to the raising of the electron from one of these higher 
levels to nnother When light Is emitted we have to dn 
with an electron falling Irntk ovt r one of the same 
Intervals 

The enhanced lines correspond to still another proc¬ 
ess After one electron has been taken clear out of the 


•tom. It la often possible, by a greater force, to pull a 
second ^electron out, and donbly ionise the atom In 
this process tub there are various possible “levels” be¬ 
tween which the second electron may shift, and a cor¬ 
responding set of lines, all quite different from the 
furnace or arc lines. It is even possible that an atom 
may loee a third or actually a fourth electron, and 
there la reason to suppose that some spectral tinea, 
produced only in very violent sparks, are of this origin. 

What It Means to the Astronomer 
With these Ideas in mind It Is very easy to see why 
the furnace lines are characteristic of the red stars, 
lJkfe Bote!guesc, tho arc lines of yellow stars, like the 
sun, and the spark lines of very white stars, like Sirins. 
Iu the hot atmospheres of tho stars, the atoms collide 
and Jostle one another The red stars art the coolest 
and tbs collisions are the least violent so that moat 
of the atoms art in their undisturbed condition, and 
absorb only the flame lines. In the hotter atmosphere 
of the sun many of the stem are jostled so that the 
electrons within them are raised to higher “levels” and 
are In a position to be raised further, with absorption 
of the arc lines. Finally, in tho still hotter white 


stars most of the stoma are completely kmlaed, and 
are therefore ready to have a second electron removed, 
with absorption of the light corresponding *to tbs 
spark linos For some elements, such as calcium, this 
process oct uni with relative ease, hence the spark lines 
of calcium—the great H and K lines In the violet— 
appear strongly In the sun Helium on the other hand 
la the must difficult of all the elements to Ionise, and 
the amount of energy required even to lift an electron 
from the lowest “level” to the next above Is so great 
that the corresponding light vibrations are exceedingly 
rapid, and lie so far lu the ultra violet that all ordi¬ 
narily transparent substances are opaque for them 
The visible lines of helium correspond to a lifting of an 
electron from tho second, or even a higher level to one 
still bImivr, and can only be produced in an atom which 
has already been violently jostled, so as to throw the 
electron up to the second “level” This explains why 
the absorption lines of helium are fonnd only In the 
very hot stars, like tboae in Orion Spark fines of 
helium, corresponding to the loss of a second electron, 
are known, but these are fonnd only in a vjflty few 
stars which, from other evidence as well, we have 
reason to believe to be the hottest In the 
heavens. 

Many beautiful applications of this 
theory have recently been worked out by 
an Indian physicist. Dr Megh Nad Saha, 
of the University of Calcutta Much of 
the foregoing discussion Is adapted from 
his work, and one more Instance of It 
may he given. The dark Uncs of sodium 
are strong In the solar spectrum Those 
of potassium are present, hut weak The 
rare alkali metals, rubidium and caesium, 
show many strong lines but these do not 
appear in the sun at all This has long 
been a pnscle, bnt Dr Saha has given the 
solution 

Laboratory experiments have shown 
that it is fairly easy to remove an electron 
from a sodium atom easier to get one 
out of a potassium atom, and still easier 
for rubidium and caesium To get a 
second election away from any of these 
atoms, after the first Is gone, Is however 
very difficult Calculation shows that, in 
the sun's atmosphere, sodium vapor should 
be largely ionised, with however a consid¬ 
erable percentage remaining un-ioniigd 
atoms, which still retain one electron that 
may be removed by the action of light, 
with absorption of the well known sodium 
lines. For potassium, almost all the 
atoms are Ionised, leaving very few In a 
position to produce the absorption lines 
Rubidium and caesium, still caster to 
Ionise, would be completely Ionised, leav¬ 
ing no atoms at all in a position to pro¬ 
duce the absorption lines which are so 
conspicuous under the less extreme con¬ 
ditions of our laboratories. Hence the 
weakness of the potassium lines, and the 
absence of tboso of the other elements, 
Is completely explained 

When more laboratory work has been done (largely 
by electrical methods) on those matters, It probably 
will be possible to calculate with fair precision the 
temperatures of the atmospheres of the various types of 
stars, simply from a knowledge of tha degree to which 
the various sorts of atoms In them are Ionised, as Indi¬ 
cated by the lines In their spectra 

The Heaven# 

At our hour of observation Vega la almost overhead 
Oygnus is high In the east, and Aqulla In the southeast, 
a little lower Below It lie Cspriconm# and Aquarius, 
and to the right, due south, Is Baglttarius, with ttcorplo 
to the west of It, and Ophiochus above the Utter 
Bootoe U the most conspicuous western constellation, 
with Corona above It and Hercules almost overhead. 
Ursa Major U In the northwest, Ursa Minor and Draco 
in the north, Cassiopeia and Oepbeus in the northeast, 
and Pegasus has Just risen in the east 

The Planets 

Mercury is an evening star at the cl the 

(Continued bn pegs it) 
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A Rory iif Stout trm Bmbm 
A im 

T HOSE who ire familiar with the 
alghtf of Bronx Park, Hew York, know 
wbnt n rocking stone is. For others, It 
mi? toe explained that the term refers 
to a boulder of decent flat that baa been 
deposited, usually toy glacial action, on the 
surface of rocky ground in such a way as 
to swfy back and forth under the appli¬ 
cation of premre from the wind or from 
a human hand, without toppling com 
pletely over. The phenomenon must ob¬ 
viously be a rare one, since the stone 
must possess sufficiently stable equilib¬ 
rium to prevent It from keeling over en 
tirely. yet be unstable enough to make 
motion possible The Bronx rocking 
stone Is an unusually heavy one, standing 
well above the head of the person who 
would rook It, And now we learn of a 
similar rock down la the southern hem¬ 
isphere, near Buenos Aires. In st least 
one respect this Is more extraordinary 
than the New York stone, for the latter 
present! an entirely solid picture to the 
eye, and one would never suppose that 
It would rode until one had tried It, 
but the Argentine boulder looks as though 
*the merest breath wonld topple It over 
Into the valley below This rocking stone 
Is no small stone with regard to slse, 
cither, it Is 24 feet high and 18 foot long, 
and is estimated to weigh somewhat more 
than 800 tons. 


Berlin’s Forthcoming Skyscraper 

W E have had It sufficiently Impressed 
upon us that England and France 
are putting American Ideas Into operation 
in the manufacture of factory made goods 
—the quantity-production method* of Mr 
Ford and others like him are really tak 
lug hold on the other aide of the ocean 
Now It appear* that even the Germans 
have filched a leaf out of Uncle Samuel's 
book and that as a result the continent 1 b 
going to see Its first “cloud-scraper" as the 
German translation has It The architect 
of Berlin In an effort to follow our lead Is 
right up to the minute, too, and has 
stepped back his upper stories from his 
lower ones, exactly after the fashion made 
necessary by New York's new building 
laws, which restrict the height to which 
one may build over his entire plot while 
leaving him with more freedom over a 
part thereof But he has gone us one bet¬ 
ter in the character of the lower block of 
his bonding, which as shown In the ac¬ 
companying architects drawing, la to be 
circular We do not know bow this struc 
tore will be received In Berlin or how it 
will look In its low flung environs, hut to 
our own eye, jaded by long contact with 
New York's two sky-lines and her namcr 
ous street canyons this curious shape 
makes a distinct appeal. 

New German P ro w — of Preparing 
Floor 

G ERMAN traffic condition, are In 
such a bad state that the sending 
of grain for long distances to be ground 
in large mills is at present out of the 
question. Under these circumstances 
the grain must be both stored and 
ground In the locality where It Is pro¬ 
duced. One advantage of this method 
Is that the grain can be stored without 
bags and can, therefore, be more con 
veuieutty handled, then, too* grain keeps 
much better than flour A new system of 
producing ftour adapted for use in small 
local mills has recently been devised In 
Germany, thla U known as the Stain- 
mets system for cleaning and grinding 
grain. Instead of being ground when 
entirely dry as In the ordinary process, 
the grain is literally skinned In a 
moist condition, just as the skin is 
peeted oft an almond when blanehad. 

This ikfn of a kernel of grain consists 
exteriorly of a permeable layer of Ur 
neons fitar la tended as an external means 



An nnnsaaHy large rocking atone In the Argentine 



The architect's drawing for the front elevation of the first Continental sky¬ 
scraper, about to go up in Berlin 



American-made Swiss cheese, a la U. S. Government Laboratory 
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of mechanical protection and an inner 
Integument which Is impervious to 
water and i* meant to keep the internal 
portion of the grain In a dry condition 

After this sort of intensive peeling and 
(.leaning of tin* grain, it can bo ground 
in a much simpler manner than when, 
as is the case In ordinary grinding, 
special care must he taken to keep the 
pure Hour itself as free ru possible from 
th« imperfectly cleaned particles of the 
outer hull The Htelnmotx sjHtem em 
ploys for grinding vertical machines of 
the simplest pc of construction In 
this patented device the flour is hurled 
by means of the centrifugal force of the 
grindstone its* If against the surround¬ 
ing b> stew of sieves, so that elaborate 
sifting machines become unnecessary 
However, whire such machines are al¬ 
ready possessed there is no need of re¬ 
moving them since they can be applied 
after the preliminary system of cleaning 

Contrary to the so-called whole-wheat 
systi tn whUh accompli slice the production 
of the so-called whole-wheat flour, the 
ft tel i mi et* system merely produces dark 
grades anil light grades of flour like 
ordinary mills. 

The stcimuetx system also Includes a 
special process or linking, which in con 
sequence of a new sort »f construction of 
the baking forms, succeeds In accom 
pushing the ttlwujs desirable slow bak¬ 
ing of the dough Iu consequence of the 
fact that the (lough In this process Is 
comparatively soft, the finished loaves 
have the best degree of lightness, it be¬ 
ing easier to raise a soft dough than a 
stiff dough 

The mtiro process of cleansing and 
grinding the cm in requires only five 
minutes, so that It Is possible to have 
bread ready for consumption In three 
hours from the reaping of tin; grain The 
hn ad has a peculiarly agreeable and 
clean" taste hennuse of the absence of 
the foreign Imcterla. 

The baking forms or "pans* nro made 
of clay with leaden Itottomn which allow 
free access of liout to the dough, thus Imk 
lug It thoroughly In the Interior as well 
as upon tlie outside of the lout 

European Cheese Made in America 

T HhltK Is a Joke, hoary with age 
alsmt tlie man who holds the respon 
sihle Job of punching the holes in the 
SwIhk cheeses One of the illustration* 
herewith would Indicate that there is 
shout as ninth truth an fletlou in this Jest. 

1 he fnct In. the » \|ierts of the Ik pnrtmcnt 
of Agriculture, In their close Investiga¬ 
tion of the science of checstMnaklng with 
a view to ranking New York and Wiscon¬ 
sin, rather than Edam and Itoquefort, the 
source* of Ann rimn cheese supply, have 
learned n lot nliout cheeses, and Incident¬ 
ally a good deal alxmt the holes therein 
It seems that the holes, whether they ap- 
peur In the finished product or not, are 
quite necessary during the intermediate 
stages of cheese formation, In order to 
permit of tho proper circulation of air 
through the mass and the proper growth 
of the mold Before the cheese is ripe 
the boles dose up, but their work lias* 
been done 

The process In connection with which 
the particular punch which wc illustrate 
Is used la one for making flrst-Uass Roque¬ 
fort cheese from cow's milk It was al 
ways supposed that goat's milk was neces¬ 
sary for this, and it waa bellc\ed that the 
proper conditions for the ripening of the 
cheeses were to be found only In certain 
caves of the district after which these 
theses take their name But Unde 
Sams inquisitive chemists hnve hanted 
by long Investigation and repeated experi¬ 
ment that they cau start with cow s milk, 
attain the desired conditions of tempera 
tore, moisture and air circulation for the 
curing process, and come out at the end 
with just as good Roquefort as ever car¬ 
ried a customs label. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arte 



ThU instrument determines the sur- 
fact tension of any liquid and gfoes a 
direct reading on the dial 


Testing the Surface Tension of 
Liquids 

A N apparatus for measuring tbe sur 
k face teiiHlon or variation of surface 
tensions of a Riven liquid has Uh*u per¬ 
fected by a Chicago manufacturer The 
device Is In reality a torslou Imlsuce and 
tbe torsion of the wire Is used to coun¬ 
teract the tension of (her liquid Him and 
to break it A sinale reading on a dial 
Indicating tbe degree of torsion of the 
wire gives a figure which if the instru 
ment has previously been standardised 
with water, gives the surface tension of 
tbe liquid by a simple proportion 
The Instruuiint consists of a stand 
provided nt the Pip with a fine steel wire 
at retched lietween end supports One 
end or the wire Is tightly damped while 
the other Is attached to a worm wheel 
controlled by a thumb screw To the 
worm wboel la attached a pointer which 
movestover a metal scale graduated In 
degrees. A hollow light aluminum lever 
with a small book In the outer end Is 
clamped to tbe middle of tbe wire. A 
stirrup Is attached to the hook and car¬ 
ries a loop with a iieripbery of 4 centi¬ 
meters In length After placing this 
loop In coutai t with the liquid the 
pointer Is set at xern and the torsion 
of the wire la gradually increased by 



the thmnb screw till tbe loop of wire 
tears loose from tbe liquid 
The action of surface tension In bio¬ 
logical phenomena is a very important 
study 

The Solid Tone-Arm 
HOSE who believe that the ultimate 
phonograph will be on some princi¬ 
ple differing from that found in the con¬ 
ventional hollow metal tone-arm will be 
Interested In the experiments conducted 
during the past eighteen years by Mr 
C B Repp of Plainfield, N J Mr Repp 
conveys the tune vibrations through 
solid wood and string, eliminating tbe 
harsh metallic tone from Instrumental 
music nod tbe nasal twang from vocal 
pieces lie has constructed, of wood 
similar to that used In violins and aged 
by a special process, a solid tone-arm 
which ho employs to carry the vibra¬ 
tions to a stationary sound box The 
wood arm is connected to the center of 


air rises out of the air well and Is dis¬ 
tributed throughout the room. This sys¬ 
tem was used moot successfully for a 
whole winter In an office in the Navy 
Yard at Portsmouth, N XL* where the 
outside temperature was at tUuss as low 
as 20 deg. below aero. 

An Ont-of-the-Ordhnry Uae for 
Discarded Urea 

T HE latest novel uae for discarded au¬ 
tomobile tires to come to our atten¬ 
tion is for small buoys. An aircraft 
company has been making buoys of the 
type shown In the accompanying Illus¬ 
tration, In tbe construction of which a 
discarded automobile tire plays an Im¬ 
portant part Tbe tire, it will be noted, 
la placed about tbe main body of tbe 
buoy, to keep It afloat, thereby replac¬ 
ing the cork filling or other means gener¬ 
ally employed to keep buoys above water 
The automobile tire buoys ere used for 
anchoring seaplanes and flying boats. 



tbe disk in the sonnd box by a linen 
Htrlng The solid wood arm uses the 
conventional steel needle, but allows this 
to rest at au unusually low angle, which 
it is claimed permits sn easier drag of 
the needle over the face of the record 
than is possible with the ordinary ar¬ 
rangement This not alone Is believed 
to lengthen the life of the record, but 
Is stated also to reduce tbe surface noise. 

A Partnership of Ventilator and 
Radiator 

O Commander 3 B. Palmar, V 8.N, 
goes the credit for having Invented 
what appears to be tn Ingenious system 
of ventilating and beating that Is appll 
(able wherever radiators are In use Re¬ 
ferring to tbe accompanying drawing, it 
will be noted that bis system consists 
simply of a box arrangement at a partly 
open window to conduct tbe fresh air 
down behind a radiator where it becomes 
heated and thence dissipated Into tbe 
room so that a person can sit dose to 
the window without feeling the slightest 
draft 

The advantages of this ay s t em are said 
to be manifold. First, It Is staple, sec¬ 
ondly, it Is automatic, requiring no at¬ 
tention other than raising or lowering 
the window so as to regulate the amount 
of air, third, It coats little to build. 
The operation la dug to the outside air 
being cold and heaVy, thus forcing it- 
self through the open window and 
against the warm air of tarn dentity In 
tbe room. Its weight causes It to drop 
down behind the radiator, as indicated 
by tbe arrows. Once heated the frSsh 


Advantages of Motor Crane 

M i ANN»D by a crew of three, an au¬ 
tomobile crane consisting of a 
large crane mounted on a large chain 
driven truck chassis Is capable of setting 
more telegraph or trolley poles than 
could be set by three gangs of men de¬ 
pendent on hand methods. Similar econ¬ 
omies over manual operations are real 
lsed by using the motor crane equipped 
with a clamshell bucket tdt unloading 
bulk materia] from freight car to ptis or 
from car to track Also on excavating 
jobs, which are not of sufficient magnT 
tnde to warrant the moving of a large 
and cumbersome steam shovel, this port¬ 
able crane proves its worth. The crane 
Itself follows the usual lines. It la of 
the fan-swing, self-contained typa, ro¬ 
tating through 860 degrees, and la driven 
by a separata, 4-cyllnder gasoline motor 
which la built with an extra large fly¬ 
wheel so aa to ran smoothly In spite of 
sudden application and release of loads. 
The capacity of the crane is 8,000 lbs. 

Tbe particular advantage of tola crane 
unit is its ability to move rapidly from 
place to place. This makes It especially 
adaptable for operations which must 
be undertaken quickly or for work of 
short duration where more time would 
be spent In trauportlng the customary 
steam-driven or crawler type to the alto 
than In doing the work after arrival, 
fleam of the special uses to Which 
equipment of this type may be pat are* 
Clearing streets of wreckage reetdting 
from fire or oolRtions, handbag trolley 
rails, and patting up heavy place* of 
machinery. 




A discarded automobile tire need as a 
ring about a busy to give it greater 
bncya ncy 


A Device for Locating Automobile 
Engine Trou b les 

S IXTEEN years* experience In auto¬ 
mobile repairs has led B. A. Ham¬ 
mett of Kauaaa Olty, Mo* to Invent a 
motor testing device, which, so be 
claims, locates loom wrist pins, piston 
slap, connecting rod and main bearing 
knocks, leaky valves and leaky piston 
rings, when the motor la not running 
and without taking the motor to pieces. 

When the motor is running there are 
two distinct things taking place, namely, 
an explosion for power, and a vacuum 
for taking In another charge. Between 
them two effects we get oof knocks. 
When tho motor II In a firing position, 
but not running, tbe motor teeter In 
vented by Mr Hammett is need to cre¬ 
ate alternately a vacuum and a com 
presslon in the firing chamber through 
the spark plug opening, which serves to 
indicate knocks and leaks In tbe motor 
Each cylinder ts tested separately, con¬ 
sequently the operator knows where and 
what the trouble Is. 

The accompanying Sketch shows how 
the tester Is used Connection to tbe 
cylinder Is made by screwing Into the 
■park plug hole. To test compr es sion, 
tbs tester handle Is pushed down and 
the motor is turned two complete revo¬ 
lutions by hand. The gaga then Indi¬ 
cates tbs number of pounds compres¬ 
sion In tbe cylinder Other adjustments 
are made for testing for other troubles. 
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I Cfittfonda’a Piaon-Nst Industry 

1 (Cowffcnted /ram pope 7) 

Ins for plfion-nat dishes. The two staples 
go together 

When the piflon cone* or burrs begin 
to ripen and crack open, doe to froefs 
effects* the nuts drop out Uke chestnuts. 
Theft the Flutes spread their blankets un¬ 
der the trees and knock them off with 
clubs and poles. After this they arc In 
gsulouriy cleaned by the squaws, who use 
fan-shaped willow baskets, tossing them 
In the wind until all the refuse Is blown 
away Tbs more adept its user the larger 
the basket The older women are expert 
and handle a bushel a day each with 
ease, The cleaning la followed by the 
ne c es sa ry process of roasting A pit la 
dug, a lot of rocks are heated* often by 
burning cones, thrown In, and the nuts 
spread over them and stirred until done 
Only an Indian can do this properly 
They dry out quickly after roasting and 
should be eaten within a few months. In 
the rdw state they may be kept long in 
a dry, cool place Many are sold un 
roasted and the consumer Is the loser 
thereby because the white man cannot 
bring out their best qualities In tbs finest 
oxen yet designed 

Each family or group of families caches 
its own supply, to be drawn us required, 
in cleverly-concealed places under rocks 
and leaves. Seldom do they steal from 
each other—never, before civilisation was 
thrust upon them. Occasionally a white 
man stumbles upon a cache and helps 
himself In the earlier days a few pale¬ 
faces lost their scalps through looting 
caches. 

A few years ago It was an easy matter 
to exchange a sack of flour for a sack of 
nuts, whllo a few blacutu would buy a 
considerable quantity, but the red man has 
become sophisticated To offer him any 
thing but real money is assurance that no 
nuts will be forthcoming. lie under 
stands monopoly like a war profiteer, he 
has learned all about the law of supply 
and demand. 

The Indians grind the nuts into meal 
and make palatable bread and also a rich 
porridge They go to extremes in eating 
When they have to loosen their belts for 
comfort they give no thought to the daj s 
of possible emptiness ahead Sometimes 
a dusky glutton will overload^ his stom¬ 
ach with the nuts and seek relief from 
the consequent pain by external rubbing 
with liniment made of the same thing 
that caused it The friction aids diges¬ 
tion and the liniment gets the credit No¬ 
body has thought of patenting this “boap 
medicine .** 

The plfton nnt contains an astonish¬ 
ingly high percentage of fat—01.0, protein, 
14 0, lu, 2.8, carbohydrates, 17J*, water, 
8.4. It has the high fuel value of 8,804 
per pound, and is credited with tonic 
properties beneficial to the entire human 
system. Fugitives and men lost In the 
lofty California mountain wonderland 
have sustained lift on It alone for won the 
and come out in good condition, 
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{Continue* from peps 8) 
beams and some bracing weip desi gn ed 
for high atrength alloy steeL A medium 
carbon steel wee used for remaining steel 
construction except the cable and hangers 
of the suspension bridge design. For 
these high carbon steel wife pn tees sing 
eten greater strength than that used In 
the New York suspension bridges Is avail- 
aide. In No, 6 site (.103 loch diameter) 
this wire has an ultimate strength of 
218,000 pounds per square inch and an 
elastic limit of mm 144JJ0Q pounds per 
square tadh 

The report states that local co n diti ons 
require that tbs cables be carried to an 
■Irtlhn a eofiaMeraMe distance back 
of the towers and It is therefore econom¬ 
ical to suspend the side spans from them. 
The cables and towers necessary for the 
fipsa sostata the fixed load of the 
spang with but a 


crease In alee and at little additional cost 
It is desirable that the side spane be 
something less than half the main span 
In length 

The dimension which has the most lm 
portent effect on the economy of design 
of a auapenrion bridge is that of the sag, 
or versed sine, given the cables. This dl 
mansion is the vertical distance between 
the highest point of the cable curve at 
the towers and Its lowest point at mid 
span On the choice of this depends the 
rise of the table, the height of the tow 
ers, the weight of the anchorage and the 
pressure on their foundations Tho 
stresses In the stiffening trusses tire also 
In great measure Influenced by it tor 
this design 200 feet was chosen as the 
versed sine best suited to the require¬ 
ments of the bridge and its economy 

By the simple expedient or placing the 
walkways on the upper lateral, bracing 
and grouping the vehicle and car rom! 
ways on the lower levels, the engineers 
considerably reduced the width of doth 
apace The roadway Ik Inside the enrlinoa 
At first the engineers considered suspend 
ing the bridge from four main cables as 
in all the New York bridges But this 
would Involve a width between outride 
tower legs of 118 feet and main pier cais¬ 
sons 170 feet long The two cable design 
adopted permits the two tower columns to 
be placed 80 feet apart and saves twentj 
five per cent In the cost of main piers 
alone It gives also a much more definite 
distribution of load to the cables 

This choice required a notable increase 
in the slme of cables. Those in the Brook¬ 
lyn Bridge are fifteen and three-quarter 
Inches In diameter The BHMnmrinirg 
cables are eighteen and five-eighth inches, 
and the Manhattan twenty und a half 
Inches On the THdawnre Bridge the slxe 
determined on is thirty Inches Despite 
the fifty per cent Increase the manufac¬ 
ture and erection of the cables will In¬ 
volve no new or untried procedure, says 
the report The wires will Is* laid In 
plow Individually ami parallel to make 
Up 61 strands, which will be rnibsc 
queutly bound together and wrapped with 
serving wire to make up the complete 
cable of 16,000 wires Every twenty and 
a half feet measured borlsontally a cir¬ 
cumferential cast steel saddle will he fast 
ened to the cable, over which four galvan¬ 
ised wire ropes, two and five-eighth 
inches diameter each, will be hung to 
carry the suspended structure The cables 
rest on cast steil saddles on the towers 
and at the anchorages Back or the 
anchorage saddles they are fastened to 
anchor chains embedded lu the mass of 
the anchorage masonry 

The stiffening trusses were computed 
according to the Inflection Theory, first 
used on the Manhattan Bridge It la 
based on the behavior of the bridge as a 
composite structure and takes into ac¬ 
count the part which the total weight of 
the structure plays In rcslsttug tho cable 
deformations. The stresses are computed 
for the specified moving load of 11,000 
pounds por lineal foot, and a temperature 
range of* 110 degrees, to cover all condi¬ 
tions of loading and temperature 

The report states that in the early sua 
pension bridges, with small spa us and 
light loads, masonry towers were mostly 
used The Brooklyn Bridge, with Its long 
span, has atone towers, but In all suc¬ 
ceed Ing suspension bridges of that mag 
nltude the towers have been built of steeL 
The reason for the departure from ma 
sonry la purely a matter of practical en 
fineering. There la so doubt that well 
proportioned masonry towers produce a 
fine aesthetic effect, but structurally they 
cannot satisfy the engineering require¬ 
ments of a large bridge. 

Under Various conditions of loading the 
r ea rin g prints of the cables on the tops of 
the towers are subject to considerable 
korlaootal displacements. Formerly, It 
was common practice to place the cable 
aaddles on roller beds, which were rolled 
upon to permit this motion. Experience 
qn large bridges tuts Shown that the 
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mien and saddles do not more until fric¬ 
tional resistance of conetdarable magnl 
tude baa been overcome. This «>f"« that 
the towers matt bead to permit this horl- 
sontal displacement The large dimen¬ 
sions which ma*mry towers require to 
snststn the enormous reaction of a long 
•pan bridge makes them unfit for bending. 
The necessary lHteral width canals diffl 
culty in securing sufficient clearances at 
the point where the roadway passes 
through the tower The cables will be 
rigidly attached to the tops of ton steel 
towers, this with a view to* avoiding the 
uncertainty Of response of the roller*. 
Hence the steel towers are so designed 
that they can safely deflect In tile plane 
of the cobles as much as may be required 
to permit a balancing of the bnrlsontal 
forces The proper proportioning to bring 
this about, when the towers are fixed at 
their base results In slender and graceful 
lines Tbs strength to withstand the 
bending stresses In addition to the direct 
■tresses is provided by the addition of 
the proper amount of material 
The towers are 12 feet wide at the top 
parallel to the cables, widening to 40 
feet at the base Transversely the width 
Is seven feet The anchorage masonry is 
designed ss a monolith Bach will re¬ 
quire 90,700 cubic yards o i masonry, and 
will rest on gravel strata, and on Inclined 
calwton* extending down to rock or other 
sAtlsfuctory material The horliontal pull 
of the cables combined with the weight of 
the anchorage produces a resultant in¬ 
clined to the vertirU) about one foot in six 
feet To avoid any possible dotabt as to re¬ 
sistance to sliding of the anchorage ft Is 
Intended to sink 20 small caissons to hard 
foundation with the same Inclination as 
the resultant of the forces 
A program of widened streets to meet 
the requirements of the new bridge also 
has been suggested by the engineers, 
based on a comprehensive traffic survey 
The board reports that the bridge can be 
built by July 4, 1926, the Besqulcentonnlal 
of the Declaration of Independence. Plans 
are now well along In Philadelphia for 
celebrating this with a wotid s fair 
Hock suitable for foundations was found 
at 86 7 feet on the Philadelphia side and 
61 0 feet on the Camden aide below mean 
high water at the site opposite Franklin 
Square, two blooka north of Market Street 
Philadelphia, recommended by the engi¬ 
neer* for the bridge At other sites con 
ridered, the rock level was near the prac¬ 
ticable limit of pneumatic foundation 
work, exceeding on one side of the river 
or the other 110 feet below which depth 
the engineers find that men can work 
only In half-hour shifts. 

The Condensing of Milk 

(Continued from pope IX) 

Is a sturdy six-cylinder affair that 
pump* the milk under a pressure of MOO 
poundf through a series of minute pas¬ 
sageways, and this serves to atomise the 
globules of butter fat, 42r, cream, do ef¬ 
fectually that they do nqf. again combine 
tat remain evenly distributed throughout 
the fluid. Until this machitf| was de¬ 
veloped it was found that In * can of 
evaporated milk the lighter solids would 
rise to the top while the heavier ones 
settled to thA bottom, aad the purchaser 
often mistook this coudiQta as a sign 
that something was wrong 
The preserved milk we have been de¬ 
scribing is that commonly known a* 
evaporated milk, and la unsweetened A* 
It Is expelled from the homogenlaar It is 
forced first through the colls of a water 
cooler and then on through the pipes of 
a brine cooler where Its tempera tars 
drops to 45 degrees Fahrenheit Occniag 
from the latter refrigerating equipment 
it pours into enamel-lined tanks whence it 
is fed to the filling machines that charge 
the cans familiar to all of us. The ope* 
when filled and sealed are carried to the 
sterilising room where they are exposed to 
the beat of live steam for from thirty min¬ 
utes to an hour at a temperature ranging 
from 226 to 240 days** Fahrenheit 


The steriliser liJT in effect a boiler to 
which is mounted a revolving w h eeUlk e 
structure capable of bolding 0,730 cans at 
a time When this framework la loaded, 
the big Iron cylinder la sealed, hot water 
la admitted until the steriliser la nearly 
filled, and then etesm la applied to bring 
the temperature up and tp maintain it 
there for the desired period With hot 
water and steam used so widely In a fac¬ 
tory of the a#rt ^question, It la not sup- 
prialng that 4b expenditure of three gal¬ 
lons la required for every pound of milk 
condensed therefore, the water supply 
most be abundant and of unquestionable 
purity When the sterilised cans of*evap¬ 
orated milk have cooled, they are then 
ready to be labeled mechanically, packed 
In boxes, and loaded aboard cars for Ship¬ 
ment It la entirely practicable to receive 
the raw milk in the morning and to dis¬ 
patch the finished condensed milk In the 
afternoon 

"Preserved milk," te., sweetened con¬ 
densed milk, is sot run through the homo- 
genlxer nor is it sterilised after canning. 
About 16 pounds of sugar la added to 
every 100 pounds of raw milk while the 
latte; is in thd hot wells or after the bulk 
of a charge has been drawn Into a vac¬ 
uum pan The sugar content plays the 
part of a preservative and thus obviates 
the need of the protective treatment of 
sterilising, Jtnd the sugar also prevents 
the separation In storage of the light and 
the heavy solids in the condensed com 
modlty But the use of sugar Involves 
soma very mice problems during the prep¬ 
aration of pratomd milk, and the utmost 
rare most be exercised to guard against 
“sandiness” due to the erystallimatkm of 
some of the sugar This grlttlnesa does 
not really impair the product, hut the 
public Insists upon smoothness. 

The avoidance of sandiness depends 
upon various things, ie, the maimer in 
which the sugar la commingled with the 
‘•hatch” of milk, the temperatures em¬ 
ployed In the hot wells and the vacuum 
pans, ami also the cooling processes relied 
upon In refrigerating the hot condensed 
milk when It Is tapped from the vacuum 
pans If the percentage of cane sugar 
fall below toe requisite measure the re¬ 
sult is a gelatinous milk or one that may 
spoil sooner or later, on the other hand, 
however, an excess of sugar, no matter 
bow skllfhUy the condensing milk Is han 
died, will, In all likelihood, induce sandi¬ 
ness. heedless to remark each manufac¬ 
turer has his own ways of insuring a sat¬ 
isfactory outcome, and the raw milk ob¬ 
tained ut the different seasons of the year 
Imposes modifications In practice One 
pound of the final product r ep r es e n ts ap¬ 
proximately two and a half pounds of 
fresh milk, and the water content aver¬ 
ages abHrt 30 per cent Normally, milk 
has a water content of 87 per Gent 

When to# sweetened condensed milk 
baa bertr run through the coolers, It is 
then led to glass-lined tank* from whence 
It la drawn off and supplied to the filling 
ms chines. The filling apparatus are de¬ 
signed so that their several cylinders will 
bold just enough milk to charge a corre¬ 
sponding number of cans, and in the 
course of a working day one of these ma¬ 
chines #m take care of 100,000 fifteen- 
ounce tinV Manifestly, In tbe prepara¬ 
tion of both preserved and evaporated 
milk, the original bulk Is reduced about 
one-half, and, similarly, the extraction of 
a Urge percentage of the water dim In 
Ubes the weight greatly in proportion to 
the unit of remaining foodstuff There¬ 
fore, results are realised that affect tre¬ 
mendously the space occupied and the 
weight to be dealt with during subsequent 
transportation and ftoragt In other 
words, when our conden series turn out 
In a year a matter of substantially 248V 
000,000 pounds of concentrate^ nrilk—al¬ 
lowing for the sugar content in ihWtvyet' 
sued class—the marketable commodity la 
the cans represents a saving In freight ohI 
quite 1.200,000 tons! At the same T 
they have co nser ved mors than <CKH£Qfc- 
000 pounds of an extremely perisfikU* 


foodstuff and stored it within ton 
of rich aad poor everywhere. 

Finally, It should be remarked that a 
eteedily increasing parqen tag a of (be an¬ 
nual production of concsntrated milk la 
what is fchow n to the trade as “plain eon* 
denaed milk,” which is sold in bulk with- 
out bring sterilised or pr ese r ved with' 
sugar. Its keeping qualities however, are 
gySatiy Improved by the ev a por a t i on proc¬ 
ess to which it is subjected Is the vacuum 
pans; and this milk, commonly shipped 
In 40-quart cans, Is ostensibly used by 
confectioners aad Ice cream manufac¬ 
turer*. Tbs condenaerlei, theref ore , are 
contributing to the Inti stent and growing 
exactions of America's 


Thi Hmtcm far Johr, 1121 

(Continued from page It) 
month, but la too near it to be seen. He 
pares* through inferior conjunction on the 
7th, and later comes Into sight as a morn¬ 
ing star, running oat quickly to elongation 
on tbs 28th, when he rises at 8.80 A, M. 
He should be easy to see during the last 
week of tbs month. 

Venus la * morning star, and reaches 
her greatest elongation on the let 40* 
44* from the sum She rises at 2 A. 
and Is exceedingly conspicuous ail this 
month. 

Man is just past conjunction with the 
sun, and, though theoretically a morning 
star, Is practically invisible 

Jupiter and Saturn are both evening 
stars in Leo, only five degrees apart On 
the 10th the former seta at 9 50 P M, 
and the latter at 10 10 Jupiter is mov 
Ing eastward faster than Saturn, and 
steadily drawing nearer to him, hut the 
conjunction of the two will not occur un 
tU they are-lost In the sun a rays. We 
■till ace the dark ride of Saturn’* rings, 
but they are turned more and more nearly 
edgewise toward us, aad after August 3rd 
the bright ride will come into view once 
more 

Uranus is in Aquarius, and comes to 
the meridian about A A M in the middle 
of the mouth Neptune Is In Cancer, and 
unobservable, setting loss than two hours 
after the sun. 

The moon la new at 10 A M on the 
5th, In her first quarter at 11 P M on 
the 11th, full at T P M on the 19th, and 
in her last quarter at 9 P M on the 27th 
She la nearest the earth on the 8th and 
farthest away on the 21st During the 
month she Is In conjunction with Venus 
on the 1st, when an occultattoo is visible 
In Uurope, with Mare and Ifftrfcury on the 
nth, Neptune on the 7th, Jupiter and 
Saturn on top 9th, Uranus on tbs 28rd, 
and Vfcnus again on the 81st 
Comets 

Wlnnecke’t comet, of which we spoke 
last month, passed perihelion on June 
18th, and was nearest the earth on the 
preceding day at a distance of about 14 
million miles. By July 1st It will be al¬ 
most twenty million miles from us, and 
rapidly receding According to an accu¬ 
rate ephemerls, c ompute d at the Univer¬ 
sity of California, Its apparent position 
will be on July 1st Oh. 82 m BA* Dec. 19" 
55* south, while on the 30th It wUl be In 
lb. 21m and 84* 27* south. Unless some 
exceptional brightening takes place, It 
will be Invisible to toe .naked eye aU 
through tb* apparition, and will be only 
of the ninth or tenth magnitude In July 

Reid's comet, discovered at the Cape 
in March, is now vapidly receding and 
growing very faint 

A comet was discovered by Dubrage, in 
Russia, on April 29th. According to ete- 
tepnta computed at Po ire *rad. it passed 
perihelion oq May 7th# at a flirisnos 
of 10? tiTUm —fiM from the sun. 
It is movingtea direct octet, with an in¬ 
clination of 22*. A plot of the octet indi¬ 
cates that it should remain risible in the 
evening sky fty 
fro* the earth 
feints* No sph 
month to at hend. 

Mt Vtastm OMnttory^ 
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“I have not yet begun to fight 

The spmt that animated our fore 
fathers in the glorious upbuilding of 
our Nation on the seas bespoke even 
in those early days an appreciation 
of the vital necessity of an American 
Merchant Marine 

Our heritage of suck patriotic sac 
nfices to establish for all tune a far 
reaching arm of commerce and good 
wll to carry to die nations of the 
world the products of our fields and 
factories together with thf. spirit of 
American Ideals demand* of our at* 
tenry that these noble efforts shell not 
i eve been mode tn vain 
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A Noble Presidential Precedent 

h hSCOKh ami tuvou >p«rH ago, the Hecrctary 
of State of our >otiug republic peuneil a notable 
letter to tbe American Minister lu IxhuIou 
No filled wan I bin letter with noble puqiows ho rich 
Mill Ktatetunanllke vision that we Hbould like to nee 
It east In hroute or graven lu Htone and net up an a 
[xrmonent memorial In the legiidatlve balls of (Um 
«r«w Tbe letter written by Monroe In the jear 1814 
1815, wai as follows 

“The Information yon give of orders having been 
Issued by the British Government to Increase Its naval 
force on the lakes Is confirmed by intelligence from 
that quarter of miamimi havlug l**on ntfually udopted 
for the purimse It 1* evident, If taeh part\ augments 
Its force there with a view to obtaining the ascendency 
mer the other that vnst expense will Ik* Incurred, and 
tbe danger of collision augmented in like degree The 
J’resident 1 m alnccrcly desirous to prevent an evil 
which It la presumed 1 h equally to Ik* deprecated by 
both Governments He therefore nuthorlKes you to 
propose to the British Government such an arrange 
ment respecting the naval force to he kept on the lakes 
by both Government* iin will demonstrate their pacific 
policy and secure their peace lie is willing to confine 
It on each aide to a certain moderate numlx'r of armed 
vemels and the Handler the number the more agreeable 
to him or to abstain altogether from an armed force 
beyond that used for the revenue You will bring this 
subject uuder the consideration of the British Govern 
ment Immediately after the receipt of till* letter ” 

The letter was duly received and considered, and out 
of It arose that too-IIttle-known hut momentons treaty 
called tbe Hush llaget Agreement, according to which 
both the Baited States and the British Govern 
menta agreed to limit their naval armaments on tho 
Great Lakes On I*akc Ontario each Government was 
to maintain one vessel not exceeding 100 tons burden, 
equipped with one 18-pound cannon on the upper lakes 
each was to maintain two vessels of the same burden 
and armament, and one on Lake Champlain All other 
armed vessels cm the lakes were to he dismantled, and 
no other vessels of war were to be thereafter built or 
armed 

You may search all the records of diplomacy as far 
Imek as diplomacy ha* existed and find no single act 
that displays broader w 1 adorn or greater moral courage-, 
or that baa been more prolific of beneficial results. 
Judged as an ait of Htatcsmanablp it has been pro¬ 
nounced the highest mhlevemcnt of the Kngllah-apeak 
lug races. That thin pacific move, made by the Treat 
dent of the United State* Immediately at the close of a 
bljlcrly-contested wnr, has been fruitful In the way 
that he suggested It would be. Is proved by the fact that 
the two greatest powers of the world, the United States 
and the British Km pi re have lived in peace for over 
100 year* although their adjacent territories, for a 
sheer stretch of 4 000 miles, have not a fort or a can¬ 
non or a soldier to guard their frontier on either side 

Today, at the close of another great war, in which 
the two nations have fought, not agalust each other, 
but as staunch allies against a common foe, a similar 
overture has heeu made, (his time by the Government 
to which Secretary Monroe addressed hla letter of 1814. 
The overture has come, it is true, not in tl»e form of a 
diplomatic letter but rather aa an open declaration 
of attitude or policy made In Parliament hv the British 
Trendt r Speaking of the desire of Great Britain to 
coop< rate with tbe United States in its world policies, 
particularly lu the matter of armaments, he declares 

* We lwk confidently to the Government and people of 


tike United States for their sympathy and understand¬ 
ing In this respect Friendly cooperation with the 
United States Is for ns a cardinal principle, dictated 
by what seems to us the proper nature of things, dic¬ 
tated by reason quite as much as by Instinct and com¬ 
mon sense We desire to work with the great republic 
In all parts of the world We desire to avoid the 
growth of armament whether In the Pacific or else¬ 
where We are ready to discuss with American states¬ 
men any projfosal for limitation of armaments which 
they may wish to set out** 

I Hfferent from Monroe n letter of 1815 In Its wording; 
hot identical In Its spirit and purpose 1* this pronounce¬ 
ment by Great Britain upon the qnestlon of world poli¬ 
cies and armament*. But, the people of the United 
State* are thoroughly in favor of limitation of armat 
ment*, and their representative* lu Congress have no¬ 
tified Tresldent Harding, or shortly will do so, that this 
Ih tbe expresHed Heutlment of the people Our President 
therefore is Id a position to produce on a world wide 
Hcale those name beneficent rcHult* which sprung from 
that letter of one of bis predecessors written fivescore 
and Hekcn yearn ago. Tbe President, however, for 
certain rcaaon* which he doe* not disclose, seems to 
healtate in making any definite move toward calling 
u council for the adjustment of this stupendous ques¬ 
tion Meanwhile, naval construction is going full blast 
in the uavy \anbt of tho world and It would seem to 
many probably to most of the American people, that 
thlM delav for whatever cause It may be, la endanger¬ 
ing a great cause Tbe two other leading nnvat powers 
tune expressed themselves through their most promi¬ 
nent statesmen—for Japan bo* made announcements 
equally authoritative with that of Lloyd George—as 
helng heartily desirous of meeting the United States for 
a discussion of the question of armaments 
The delay In this vital world matter is to be laid at 
our own door Why do wo hesitate? It cannot be that 
the President 1* awaiting a mandate from the country— 
I Ik voice In favor of conciliation around the green 
table In unanimous and unmistakable It ba* been sug 
gosted that tho Government knows of certain (llaturb- 
lug fact* In the International situation of which the 
public known nothing. Well, If so, Is It not lietter to 
Mettle such matter* now, over the table, than later In a 
bloody war? 

How Fast Do Birds Fly? 

\ KIIYONM surely who has watched tbe flight 
of the swifter birds has, now and again, made 
his own estimate as to the speed at which they 
Nwoep by The speeds attained by the carrier pigeon, 
the duck and the faster of the sea birds have formed 
the subject of endless guesswork and Inevitable exag¬ 
geration Birds which are Incapable, even when at full 
stretch, of doing more than 40 to 50 miles an hour, have 
been credited with 100 and over, and we remember 
reading somewhere the serious statement by a man 
who was both naturalist and huntsman, that when he 
was lying In wait for docks be had more than once seen 
a flock of geese pass overbead across u certain meas¬ 
ured stretch of landscape, that ronst have been going 
at least 120 mlW an hour—and this In still air 
Now tbe fact of tbe matter Is that nothing is more 
difficult than to judge of the *i»oed of any object through 
the air* by mere human obaervatlon Foreshortening 
due to perspective alone render* It Impossible to tall 
just when a moving object passes above some fixed 
point on the ground, and almost Invariably the es¬ 
timated speed is far beyond tbe actual. At the present 
time the highest well-authenticated speed Is that of 
homing pigeons, some of which have reached a speed of 
00 miles an Imur over comparatively short distances. 

Rut new comes Ookmel R Mdnertahagen, a noted 
t rnitbotoflst in Great Britain, who baa recently pub¬ 
lished some data on this subject to tbe /Ms, which la 
the leading English Journal devoted to bird Mta The 
colonel states that during Ms anti aircraft duties la 
tbe course of the war, b4 trained hla man In IfcgM- 
mental work by making them taka observations of tbs 
flight of birds These bf collected and then eooflmed 
their results by instrumental work hims elf. He tells 
us that the speed of birds, as thus accurately ascer¬ 
tained, is far tietow what It 1* popularly believed to to 
varying from 20 to 40 miles for the smaller paseeree to 
from 40 to 00 miles an hour In the cast of waders. 
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Those speeds rep r esen t steady fllfti, tot. When a b^vd 
la frightened by an enemy, or whan It la pouncing ump* 
its prey. It can accelerate greatly fee a farito* flto 
Ha estimates that for a abort distance the swift can 
reach a speed of 100 miles an hour. 

The airplane, therefore, has greatly iurpaaaad tit* 
swiftness of the birds both In Its power of sustained 
speed and In Its maximum speed. From too to 120 
miles tn hour can be maintained by many Of the ytan- 
dard machines, and we know that last year the radhg 
apeed waa carried up to from 180 to )t0 miles per 
hour 

Where tbe birds still greatly surpass the human 
flying machines la in tbe matter of talcing off and 
alighting. The seabirds, and all birds tn fleet by 
changing tbe angle of Incidence of their wings, tie able 
to reduce their landing speed at a rate which*the air¬ 
plane and the seaplane cannot at present approach. 

Important Patent Logiaiatton 

I T is probably not known to many Inventors that 
the laws of many foreign countries require a 
patent obtained In those countries to be worked 
there within a certain time limit which Is determined 
by the statute It Is considered by many that thta re¬ 
quirement works a hardship to American lnvsntorsf In 
that the inventor Is supposed to establish an tenantry 
covering his invention In that foreign country, whereas, 
sh is well known, no working time la set for anybody 
obtaining a patent la tbe United flutes. 

Senator Stanley has Introduced In the United States 
Senate a bill designed to remedy this discrimination 
It provides that patents issued to persons not dtisens 
of tbe United States shall contain a proviso to the 
effect that If such patent is not worked or put In oper 
ation so as to result In actual production of the article 
In reasonable quantltie* In tbe continental limits of 
the United States within the period of two years from 
the date of issue, the United States reserves the right 
to license any person, or persons, for purposes of men 
u fact arc, use and sate In the United States, and it 
fixe* the royalties, the manner of payment and tbe 
penalty for failure to pay 

It should he borne In mind that when foreign patents 
are granted certain taxes have to be paid fay the 
American Inventor annually, and that the patent Is 
forfeited In case these taxes are not paid, and further¬ 
more, in certain countries, as stated above, In case 
the patent has not been “worked” In that country 
Germany Jn particular has been very exacting In re¬ 
gard to tbe working of the patent within the limits of 
the Empire It has now been found that ths Kfupps, 
of Ksaen, Germany, have recently filed a vary large 
number of applications In this country, boom 228 In 
all, and it Is with a view of compelling tha foreign 
inventor to establish an Industry In this country that 
the legislation In question has been p r opose d . 

It has been tbb policy of the United States to keep 
aloof from any such legislation as that proposed, or 
the paying of annual taxtm Of coarse there la a great 
deal to be said <m both stoke of tbe Question, and it la 
hardly likely that the bill would have been Introduced 
into tbe Senate were It not for the great number of 
applications which have been Introduced by tbe Kruppe. 
Furthermore, It Is a grave question whether the pro¬ 
posed bUl will accomplish the result for which it is 
designed. In the year 1909 a treaty was entered into 
between the German and the United States Govern¬ 
ments In which It dM not become nummary for an 
American applicant to work hla invention la Germany 
of course, all the treaty obligations were laid aside by 
the war, but when peace te once declared It Is highly 
probable theft aU tfie farmer tatties wW be re¬ 
enacted or* at least, wtU eome a gain tats oper ati on. 
If a law should then he passed tuxftr which burdens 
were imposed upon the (totem subject here wMch an 
AnwHnsn dtim hi not compelled to mto In Germany. 
H is tady fair to imm tost a rstattetoey UpMaHmi 
wWM Df tmotvm Co v %gmWk MJ wvf/tm mxpfl #&- jtyty 
wifli 

poaod It* TO. pftgMgi& W-fHm law 
would a*#ct mo* wnnijr Greot Britain Tpmei and 
otter oonatrioa wW» wMOi wo woro attJod during Ha 
wor. oo that it to a gtan pr o M i p wtotfcor ** ad* 
raatago ooogfct a0er wo0d 10 MfttbM V ouatng tho 
sunmtad lygMatMm. 
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A C wmn i^rHeta—Packing * **•! vwtteh 
MMbmilNa 4ttta foe floofinte at a small structure Is a 
teat that baa beat aocee a stully acoompilabed tv a 
ooapaaj. Mumtectarlag switching devices The tiny 
awitcb la Intended to fit Into fixture canopies and 
plate* u well aa tba ham of portable lamps the di- 
menstoo* of which must be kept small. 

OH Ce—rratfa ter Power Trtm ft c nira A lead- 
tag electric company baa developed an oil conservator 
Which eliminates sludging aa a result of exposure of 
hot <21 to coy geo. Only In rare instance*, eo It U 
claimed by thg manufacturing company, can any mole- 
tare coodeafiatfcm take place, and then it la absolutely 
confined to the conservator where it J» trapped and 
may be drawn off without lta coming in contact with 
the main body of the tnsfllattag oil, thereby greatly 
reducing tba work of keeping the oil op to proper 
diolectrio values. 

PNcUtn Farm of Ketrta BUctreetatlc Voltmeter. 
—A paper read before the Institution of Electrical En¬ 
gineers describes ~a form of electrostatic voltmeter for 
precision measurement. The Instrument follows the 
i general arrangement of the Kelvin type The chief 
modifications are (I) Very considerable reduction in 
weight, permitting (2) the use of a bifllar suspension to 
overcome tba effect of clastic fatigue / (S) a modifica¬ 
tion of the shape of the needle to produce a more sat¬ 
isfactory “scale law* 1 for both small and large deflec¬ 
tion#, and (4) foe provision of various mechanical 
details to facilitate construction and adjustment 

Electric Fans for Limousin——A manufacturer of 
anmU motors and fans has recently developed a special 
electric fan Intended for use in the usual dosed car 
and In ambulances. The main features of the fan are 
given as follows The battery wires are 0 inches long, 
the bracket baa a double Joint with rigid set pins and 
several points of adjustment for tilting the fan to 
any angle; the fan Is easily fastened to tbc ceiling 
or any other part of the tonneau, with a few feet of 
connecting cord and « control switch placed at a con 
renlent point In the line It Is easily attached to tbe 
storage battery of the car, tbe current consumption 
while running Is 1.5 amperes. 

Power Traasmiesioa at 220,000 Volta is s c hedu le d 

to become an accomplished fact In the near future, ac¬ 
cording to General Blectric Review Confidence In 
the attainment of this transmission voltage has long 
been Inspired by the successful operation of 150,000- 
volt lines, but tbe actual construction of such an Instal¬ 
lation has been delayed by the diverting activities of 
war Under such a degree of pressure the concentra¬ 
tion of energy la so great that 100 horsepower could bo 
transmitted by the filament In an ordinary 40-watt In- 
candescent *lamp without heating this minute conductor 
Hhove Its normal operating temperature or shortening 
lta rated life 

ftsetriflcstioa of Sweden's Railways.—The Rika- 
grtutsen Hallway lies wholly within the I*olar Circle, 
thus necessitating special appliances to contend with 
tin- snow Except for the stations, the railway Is 
single-line throughout, of standard gage, with a maxi¬ 
mum grade of 1/100, and sharpest curve of 000 meters 
radios. The whole line Is being electrified, according 
to The Technical Review , the power being supplied by 
water On the electrified line trains of 40 miueral- 
carrylng cars and brake van are hauled by two locomo¬ 
tives, which Is an Increase of 40 per cent, with a speed 
increase of 00 per cent over the original steam traction. 
Power Is generated as single phase current at 80,000 
volts, and stepped down in four substations to 16,000 
volts on tbe overhead conductors 

Atmospheric Etoctrietty for Power.—Mr Hermann 
Plauaon, on the basis of recently conducted experiments 
which were described In foe gcuumno Amoucan 
Monthly some months agd, la of foe opinion that an 
inexpensive and unlimited supply of electrical energy 
may be obtained from tbe atmosphere. He has even 
published a book on foe subject As antenna he uses 
a captlvs balloon having a metallic cover provided 
with a large number of pointed projections or spikes, 
and allows It to ascend to a height of 1,000 or 1,600 
teet above ground Positive electricity Is then collected 
from tilt air and transmitted to the ground 'through a 
wire rope fitted wifo sparking gap, which in turn pro¬ 
duce# an electric vibration In a circuit U Plauaon 
obtained with one balloon at a bright of 1,000 feet a 
supply of 1724 kUovftt boors, per diem, and with two 
bfitiooae 916 kilowatt boon. Ha calculates that a 
battery of jo battpoos should give an annual supply of 
210,000 kilowatt hours. The Idea of extracting dec* 
trldty ftata the air la not a new one, although nothing 
of a practical nature has bean realised to date. Hew* 
oter, iteeetas to be among fog future possibilities 
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Eapwaato la IUljr.—Esperanto has bow been rso- 
osnlaad hr Italy aa a “dear" language for telegraphic 
purposes, and la no longer considered as a cipher or 
“conventional" language. 

Again the Paris PUtintua Thief. —Platinum vessels 
used for chemical analysis and other apparatus, worth 
altogether $14,000, were stolen from the latwratory of 
the Prefecture of Police in Paris recently 

Smokeless London. — For once London is “spotless 
town** for now for the first time In centuries l^ondou 
tan breathe end smell fresh sir for the curse of soft 
coal U removed by the coal strike 

Flies In New York. —Owing to the fact that refuse 
must now be covered and that few other places are left 
to breed, the common houst fly is becoming rather In 
frequent in the more settled part of New York but not 
in the outskirts. Many of the high class apartments 
no longer provide fly screen* Asphalt, concrete, and 
the covered garbage pall have done wonders In mltl 
gating the evils of this pest 

Ice in the Fairways of Commerce.—Ever since the 
loss of the 'Titanic'* the U R has worked steadily to 
eliminate one of foe twin highwaymen of the sen—Ice 
Old shipmasters say Icebergs ‘ carry no side lights,” but 
with tbe aid of the vrirrieaa two of our cutters with 
headquarters at Halifax patrol the lanes and keep 
a close watch for the cold and Iteautlful bergs which 
have been found sixty miles below tbe usual sone of 
travel. The other twin—fog—cannot be waUhed and 
warded against 

Annual Tables of Constants and Numerical Data.— 

The publication of tbe Annual Tables of Constants and 
Numerical Data, Chemical, Physical and Technological, 
which was Interrupted during tbe war, has now been 
resumed by an International commission acting under 
the authority of tbe International Union of Pure and 
Applied Chemistry Tbe volumes are quite expensive, 
and those Interested should address foe American 
Commissioner, Prof EL W. Washburn, University of 
Illinois, Urbans, lit 

Appreciation by Mate. Curie.—“I feel that I have 

three countries—tbe land of my birth, the land of my 
adoption, and the Land of my new friends,” Mme Curie, 
co-dlscoverer of radium, said on soiling lu expressing 
beT aitpretfatioa of American hospitality during her 
seven weeks* visit here “It is with much regret that 
I come to the last day of my visit In America,” Mme 
Curie sold. “There has been only one disappointment, 
that has been my phyfdtal Inability to do all tbe 
things I would wish to do and to meet all of the 
American people 1 much desire to meet My work 
with radium, and especially during the war, bus ho dam¬ 
aged my health aa to make It Impossible for me to nco 
many of the laboratories and colleges in which I have 
a genuine Interest" 

A Classk Hoaxer Passes Awsy. — Louis do Kouge- 
mont wrmlnly gave Ananias, Munchausen, Dr Swift 
and Hlndhad the sailor au awful run He haw Junt died 
In a Ixmdon pauper Infirmary It in extraordinary that 
a man of such wonderful imagination should have died 
in poverty Even his real unme waa appropriate for 
his wholly untruthful career for it was Henry Louis 
(Irlu Twenty-five or thirty yearn ago de Kongrmont 
astonished the world by a furies of yarns about sav 
ages and cannlbnls which made itofoes masterpiece 
look tame He claimed to hav< married u cannibal 
wife His writings were anepted for a time and he 
oven addressed the British Association on the habits of 
tbe Australian altorlglnea, but nt Inst he was unmasked 
by an English newspaper and It whs proved that he was 
working for a Swiss banker while he was astonishing 
foe natives as a cannibal klnj, 

Fulton's Panorama Passes Awsy.—A last memory 
of Robert Fulton passes from Purls with the destruc¬ 
tion of the Catt Vernon. There was still above the 
door, in the largo broaxe letters of another age, “Oafd 
dea Panoramas," and foe panoramas wore built in 1700 
by Robert Fulton Says Stoddard Dewey In 7 he Jtftw- 
*teg Pott “He had a patent for them, covering the 
Improvement which he had made In the original inven¬ 
tion This ho had purchased from Robert Barker of 
Edinburgh, who had the Idea and realised It roughly 
twelve years before. It was a triumph of Yankee In¬ 
genuity and it ploassd Napoleon, whom It he)i>cd In 
politic* Fulton had to go back to America after seven 
years of Paris to get his steamboat running, but his 
panoramas remained on foe Paris boulevards until 1891 
and the cate for fog0r patrons until now There were 
two panoramas, one shewing a vfrw of Paris from the 
roof of foe Tullerlss and the other represented the 
Evacuation of Tonkin by the French in 1726. Robert 
Fulton came to Paris to study art" 
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Aviation School for Bolivia.— There ifi ft project 
on foot which has the approval of the Bolivian Govern¬ 
ment for the foundation in that country of an aviation 
school for tiie purpose of dt»v< loping commercial flying 
and Improving communication with adjoining countries 
I minded in tbe equipment of the proposed Hchool will 
bu hnugara mechanics* shops, photographic workshops, 
anil other supplies 

Paris to Warsaw. — Beginning April 2nd an aerial 
post was put into operation between Paris and War 
saw The alrptunes start every Tuesday and Saturday 
nt HAM Letters, p*mt i arris, periodicals, newspapers, 
commercial papirs, samples of goods, ordlnnry nnri 
registi red, may la sent by this post The charge for 
letters from Warsaw Is W marks to Prague, Oil marks to 
Strashnrg, and 1U5 marks to Paris for the first 20 
grams. These letter* or parcels are received at foe 
main post office from 8 A M to 8 P M and on the day 
of departure Ht 6 A M 

Dirigible Frame MetaL—It la stated that scientists 
in a Pittsburgh steel mill have discovered a formula, 
long sought by British unri American naval authorities, 
which the Germans used In the construction of frame¬ 
works of Zeppelin dirigible* Hitherto nothing has 
been known of the composition of the aluminum alloy 
used in the framework of Zeppelins wave that it waa 
lighter than steel and of great tensile strength It 
was determined that tbe strength of the metal lay In 
lta treatment by heat, and scores of attempts were 
made to determine the projier temperature The scion 
tists, however, have discovered something else esaen 
tlally American, which will go Into tbe new alloy 

Kongo Airplane Service. —It is reported that the 
directors nf the Forminlere Diamond Mines Company 
have suggested the Inauguration of an air service liy 
seaplane, which would operate between the mines at 
DJokn Panda, on the Kasai (a tributary of foe Kongo) 
and KinchSMsa on the Kongo—from which latter point 
the railroad runs to Matadlnokl, a steamer port on the 
lower Kongo The directors offer to defray the greater 
part of th« initial cost of the ncheme In the meantime 
a surrey of the route Is being undertaken Tbc dis¬ 
tance from KluchoHHA to the mines Is approximately 
000 miles which could be covered In two days, as eon 
trafried with over a mouth by the existing river 
transport 

The New Morane-Sanlnier Monoplane. — We learn 

from Flight that M Haulnler, the well-known French 
designer, has just completed tbe designs for a large 
cantilever lmmoplane which is to have seating nccorn 
modatlon Tor 16 passengers, and will be driven by three 
Lorraine-DictrUh engines, of which two will be placed 
In tiie leudlng edge of the wings, after the fashion of 
certain German planes, and the third in the nose of 
the fuselage The monoplane wing will have a span 
of 88 feet 6 inches, and the wing area will 1* 1,250 
square foot The weight empty has been estimated at 
9,450 ponnds and the weight ‘all on” at 15,400 pounds, 
It Ik estimated that the machine will take off a 1th two 
engines, und 11} at 1,VJ0 feet on one engine 

Laying Mines by Means of Aircraft. — A new method 
of planting mine fields. Involving the use of aircraft 
and a special type mine equipped with a parachute, 
ban l»een the subject of recent experiments conducted 
by the Navy lu Chesapeake Bay, according to reports. 
The mine used Is the iuvintion of Charles l**e, a me¬ 
chanical engineer of Portsmouth, Vn The mechanism, 
according to ArrUtf \ge Weekly, constats of the mine, 
anchor, cnhle and silk parachute Large numtwrs of 
alrpliineH, ea<li earning a supply of mines, inn be sent 
over the area to be mined, and the devices dropped at 
regular intervals. The parachute cases the descent to 
tbe exact spot t* looted, and the lustAnt the mine hits 
the water the parachute is detached and floats away 
to sink later 

Altitude Cockpits. — When considering altitude 
flights for commercial purposes, writers often lay con¬ 
siderable HtresH on the dlfiieultle* to be met In design 
lug passenger cabins. Oxygen tanka, ftlr-tiglit. walla 
am! temperature and pressure regulators are stipulated 
among others, state* Aviation and llnra/l Journal, 
and great difficulties are foreseen in developing this 
equipment Vane-driven air compressors, continues this 
authority, would probably obviate foe use of oxygen 
tanks and a simple system of Intake, exhaust and re¬ 
lief valves might take care of ventUntlon in the pas¬ 
senger cabin, which would have to be constructed with 
perhaps greater euro to details than Is usual Exhaust 
gas heating, or electrical heating, comparatively easy to 
construct, would maintain a comfortable temperature 
In foe cabin Taken altogether, we are told, the diffi¬ 
culties to be met in providing for altitude flying ap- 
pear to have been somewhat exaggerated. 
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A Giant Junk Yard 

A Plant that Handles Anything from Discarded Battleships and Abandoned Railroads to Old Tin Cans 

By William A McGarry 



Hundred* of Miles of barbed wire that never aaw France. It may be sold to fanners* and It stay go to the 

Orient for the mannfsctore of ornanento 


I N these days of tre¬ 
mendously expanding 
Industry tho world's 
greatest engineers and 
scientists are engaged 
in a constant search for 
new sources of raw ma 
terlal, while thousands 
of experts devote all 
their time to the devel¬ 
opment of economics, 
flocking ahead ten, 
twenty, fifty or a hon 
deed years, chemists 
and geologists and the 
big men In a dozen other 
Hue* toll to produce sub¬ 
stitutes for everything 
from fuel to paper Al 
ready the world Is near¬ 
ing the end of existing 
supplies of many raw 
materials, but somehow 
even the more far-sighted men of science and Industry 
have expressed no fear of a metal shortage 
On the surface this may apiicur to be a blunder 
Man's uaea for all the metals increase every day In 
number and extent It la prolrahle thnt tho groat bulk 
of all new patents call for the use of Iron, copper, 
brass, tin or some other metal In steel alone the 
production Is so huge and the growth of the industry 
has been so tremendous that even In the face of de- 
pmrits that seem Inexhaustible oue would expect the 
finest Ion, "What shall we do when tho supply of raw 
material Is gouof* 

The atuiwer In to be found In any metal-junk yard 
It throws a new light on the value to civilisation and 
progress of these products of the earth For metal 
alone of all tho raw ma¬ 
terials wrested by man 
from the earth for use 
In building his cities, 
transporting his ctim- 
merre and furnishing 
his pleasure and enter¬ 
tainment, never really 
wears out Machines 
break down or are su 
perseded by better ones, 
bridges collapse, ships 
liecotne too old tor serv¬ 
ice and hollers bunt 
<ir become u u a 11 f e. 
but modem metallur¬ 
gists — and countloss 
thousands of worken 
nteciied In the indent 
lore and tradition of the 
Iron worker bnt abso¬ 
lutely devoid of any sci¬ 
entific knowledge—can 
take the rusted, bat¬ 
tered remains and turn 
out new lathes and loco¬ 


motives new rip-saws and raxor blades, that will give 
first class service and "last a lifetime" 

In a way the romance of metal Is perhaps the near¬ 
est approach man achieves to the efficiency of nature 
on a large scale The earth produces food and then 
utilize* the waste to enrich the soil for further food 
production It Is a chemist that never sleeps. Man 
Imitates this cycle in salvaging textiles, paper and 
other materials for reuse In some other form, but 
nowhere Is his percentage of success as great as In 
metal 

No one who has not Inspected s great metal-salvag¬ 
ing plant can realise the extant of his success, or 
grasp Its future possibilities Officials of the Phila¬ 
delphia company whose forty acre riverside plant Is 


said to bt the largest In 
this country, admit that 
1« really to 
its Infancy With a half 
century of expertaaos In 
handling everyt h ing 
from scrap from tin-can 
factories to worn-out 
battleships, this firm Is 
atiU developing new 
means of utilising metal 
scrap that in former 
years went on tbs damp 
heap as.vsluetoss. 

The plant la located 
on the banka of the Del¬ 
aware River and Is the 
largest of a half doaen 
yards maintained by 
this company. Half of 
Its acreage la covered 
with every conceivable 
kind of metal junk, ■nd 
several hundred thousand tons more are «tied up to 
the piers in the shape of monitors, torpedo boats, worn- 
out ocean liners and other discarded vessels. Just te¬ 
stae the main entrance gate la a small mountain of 
shiny, curled scrap which offers one of the best ob¬ 
ject l ess on s of progress in the field of salvage. 

This stuff comes from the can factories and other 
tin plants. It represents waste in the manufacture of 
everything from the lightest kitchen ware to the 
heaviest galvanised utensils. For years tons of It were 
thrown away Because of Its extreme light freight toe 
scrap curls in all directions, with tbs result that It 
takes up a groat deal of space, it was so Matey and 
so difficult to handle that it was not worth white for 
industry to attempt to save It Bvan when the de¬ 
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Plasticity, toodtog power, 
and strength in the dulnd 
p ro perties figuring In tbs 
selection of days for the 
Id me Industry, The A re 
shrinks** of tbs American 
bond days U contrasted 
with the Imported product 1* 
s disparagement In favor of 
the latter Tba extreme 
furdace shrinkage, bowersr, 
according to Govsrnmeot 
acteatiste, con be o v e rcome 
by the Incorporation of a 
sprinkling of dUeeons day 
or sand, by Increasing the 



Blo ck of gUas made from American days, being freed from 
Its coat of dag 


content of grog or by sUlng, and by the use of hlgber 
pot-arch furnace*. Siliceous days, perhaps the most 
feasible remedy, are plentiful in New Jersey, and aond- 
wtebed among the flre-ctey deposits of Mlaaouri, Ken 
tucky, Tennessee, Ohio, and Pennsylvania 
That the porosity of the pot body be as Urn as 
possible when the glass charge Is introduced, is a 
prerequisite In glass making Seemingly, this Is con¬ 
tradictory to the requirement that the fire shrinkage 
be Uiw, whereupon, the Bureau of Standards suggests 
a compromise by using with the siliceous day a ma¬ 
terial burning donas at the furnace temperature Ger¬ 
man day has a porosity of 106 per cent at 1,280 
degrees Centigrade whereas a Missouri product shows 
only 8.90 per cent A happy medium is possible Th« 
Arkansas day, having a porosity of 25.6 per cent at 
the above-mentioned temperature, requires a larger 
volume of dense-burning clay to attain the prescribed 
degree of compactness. Extreme caution In drying 
glass pots *nd tank Mocks is essential, otherwise ir¬ 
regular! ttea will be evident when the pot has been 
placed In the melting furnace 
American days resist the corrosion of glass more 
satisfactorily than the Imported product By way of 
disparagement, while the German day is resistant to 
corrosion sufficiently to meet the requirements for 


glasses of the soda-lime type, It does not compare fa¬ 
vorably In contact with flint glam. The rigidity of 
siliceous clay at furnace temperatures—lta capacity for 
resisting pressure without deformation—is another 
feather in Its cap On the other hand, It lias a ten¬ 
dency of being fragile when being manipulated In the 
furnace a weakness which expriwH* itself by an irnll 
nation to spall under sudden temperature changes 
Looking to the devdoiiment of American bond clays, 
a ceramic chemist of the Bureau of Standards recoin 
mends the abandonment of the pot arch construction in 
vogue and substituting therefor ell her the down-draft 
or the op-draft firing common to clay Industries Pref 
erably, the firing should be done from two sides, over 
bag walla, copying the arrangement of the rectangular 
down-draft kiln employed in brick burning A per 
fora ted kiln bottom permits the guidance of heat and 
flames at will, a condition insuring the burning of the 
bottom of the pots which are placed on block* KIther 
the down-draft or up-draft firing, provided ample 
space 1* available, renders It fmslble to preheat the 
pots to a higher temperature, possibly, 1,200 to 1,300 
degrees Centigrade Thereby, a maximum degree of 
fire shrinkage will bo accomplished here Instead of 
deferring the process until the material reaches the 
melting furnace Hucb an attainment Is desirable 


A Radio Link In Our 
Telephone Syatonj 
Bf Frank B. H*m 

C OKPMDTINO the latent 
link in the chain of de¬ 
vice* for commercial com¬ 
munication, the first radio 
telephone to to opened to the 
public baa been established 
between Catalina Island, 
California, and the mainland 
by tbo Pacific Telephone and 
Telegraph Company The 
system not only establishes 
telephonic communication 
between the island and 
mainland but it can be 
plugged Into the regular td 
ephooe service and connected 
to any subrnrlber'a phone 
without additions or changes 
tu the regular bouse instru¬ 
ment In fact, since the es¬ 
tablishment of the service, a 
heavy concessionaire on the 
Island, William Wrigley, 
Jr, has bail holding dally 
conversations from his real 
donee In Chicugo with hi* 
managers on Catalina Island 
The met han Ism of the 
commercial radio telephone 
In anything but balky 
Walking around the island 
from the little town of Ava¬ 
lon, one comes eventually 
into a little cove, free from e\erythlug In the way 
of civilisation that would tend to interrupt the waves 
of the wireless. There art. two little white houses, 
about teu fi*et square, and tw o high aerials. That Is all 
In one of the little hIhiIh In tlie nut haul ton for sending 
message*, or transmitter In the other Is the receiving 
Instrument, which looks much like an ordinary tele¬ 
phone exchange (leek A generator for charging the 
storage batteries used In the system, completes the list 
of Instruments 

The land end of the system is located at Long Beach, 
a small city on the southern California coast Here the 
connections are made with the regular service, uv»r 
wires The charge for a wireless message Ih no greater 
than for an ordinary lung-dlstanci rail—40 cents for 
three minutes 'I he dixtnnce from Catalina to the 
mainland la 20 miles 

That die system Is successful there Is not the slight 
e«t doubt One <nn hear as clearly as over the com¬ 
mon tjiie of phone and (nits arc made with equal 
promptness Oue man constitutes the entire working 
force of the Island station When the writer called the 
one-man force was nnt swimming—calls wen* being 
made e\ory few minutes but the mechanism was taking 
complete care of them all by itself and there was 
nothing for the crew to do 


Special type of mold for the 
coating of glass pots 
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Hydraulic Power Under a Mile-High Head 

Some Interesting Details of a Remarkable Pelton -Wheel Installation in Switzerland 


AT a distance of a few kilometers from Marti guy, in 
/a the Rhone Valley, at Fully, Switzerland, will bo 
found a hydroelectric Installation which has its own 
claims to distinction A power house nestles among 
the trees of the valley, and above it, 7,000 feet above 
bqa level and between 5,000 and 0,000 feet above the 
power house. Is an Alpine lake, tho waters of which, 
coupled with the difference of over one mile in eleva 
tfon, furnish the source of power for the generating 
station. The water Is piped from the lake to the power 
bouse In a line whose location Is Indicated by the dot¬ 
ted line in one of our illustrations The pipeline is 
2.85 miles in length and is connected with a tunnel 
1,650 yards in length, which la partly under pressure. 
The not working head Is 5,412 feet, which, so far as 
we know, entitles the Fully plant to first place lu 
respect to operating head among the power plants of 
the world 

At tho generating station, the water Is led to four 
large Felton wheels 12 feet in diameter, built of forged 
steel, each of which carries 54 buckets on Its periphery 
The method of fixing the buckets is that of Messrs. 
Pickard Pictet, of Geneva, who built the wheels ami 
who are responsible for tho hydraulic part of the 
plant It will be noticed from one of our Illustrations 
that the buckets. A, are mounted in a 
mortised groove, R in the periphery, D, 
and that they are held by kej* C, which 
are driven between them Each of these 
wheels develops .1,000 horsepower when 
running at BOO revolutions per minute, 
and each has a single Jet, which strikes 
the wheel horizontally at Its lowest point 

The wheel la fixed on the turbine shaft 
by means of a coue keyed to the shaft 
which la mounted on two self lubricated 
bearings carried on a frame that is incor¬ 
porated with the lied plate This frame 
also carries the wheel case, the governor 
and the Jet pipe Within the castlron bed 
plate there is formed below the wheel a 
rectangular funnel, which leads the dis¬ 
charge water from the turbine to a hori¬ 
zontal steel pipe. 4 feet ft inches in dtam 
eter and 83 feet In length The velocity 
of the escaping water Is nearly 600 feet 
per second, and at the outlet a Imflle plate 
serves to maintain a certain depth of 
water whUh forms a deadening pool to 
break the velocity of the Jet when It ts 
diverted lieneath the wheel at tho time 
of sadden removal of the load. The water 
la led to eaih turbine by a 10-inch cast 
steel pipe provided with a manually-oper¬ 
ated equilibrium valve The jet pipe has 
a nozzle of tempered steel, and the water 
discharged is regulated by a steel needle 
which moves In the axis of the Jet pipe. 

A cast steel deflector, placed between the 
nozzle and the bucket wheel, is raised or 
lowered by the action of a governor, and 
when It Is lowered It causes a deflection 
of the Jet water from the buckets. 

The testa of the Installation show that 
It has a maximum efficiency of 82.3 per 


ceut It Is an Interesting fact that the power absorbed 
by the wheel (whose periphery runs at over 200 miles 
per hour) to overcome air friction alone was nearly 
150 horsepower, or 5 per cent of the normal power It 
1 b noteworthy also that when a load of 3300 horse¬ 
power was suddenly thrown off the turbine, tho increase 
In speed was only 8ft per cent For the photographs 
of this plant and the details regarding its construction, 
we are Indebted to Engineering and the Hydroelectric 
Department of Vickers, limited 

Air Tight Storage and Dry Heat, New Peat 
Controls 

I1E ridding of grain of in wet pests, through a sim¬ 
ple process of bermetieal sealing, and the control 
of seed borne diseases of various grains through appli¬ 
cation of dry heat, are two fields of Investigation In 
which agricultural workers have recently made prog¬ 
ress 

In England, the Grain Peats Committee of the Royal 
Society has published experimental evidence of a very 
favorable nature, drawing the conclusion that air tight 
storage la probably the best method of preserving grain 
and cereal products from Insects or mites. The pro¬ 
cedure followed in experiments was to take a sample 


of infested grain, hermetically seal It, and throggh a 
variety of testa Incorporating different temperature* 
different pests, different lengths of treatment, and small 
and large air-spaces, arrive at a conclusion respecting 
both the limitations and the possibilities of the 
method 

Wheat badly Infested with mites was freed by seel¬ 
ing for 24 hours at 75 degrees to 80 degrees F Healing 
for 7 days at 84 degrees to 87 degrees F cleared of 
infestation flour heavily infewted with larvas of B. 
kubnielta Wheat Infested with larv* and eggs of 
Oalandra oryzae was cleared at 70 degrees to 80 de¬ 
grees F In 28 days, with larvm and eggs of C granarla 
at the same temperature and period, with lame and 
pup* of C oryzae at 88 degree* in 25 days. Air-tight 
storage of Indian wheat for 29 days at 88 degrees F 
cleared the sample of Rhlaopertha dominion. This 
sample was afterward kept In room temperature for 
nine weeks, but remained Insect free 
Still other experiments woro made with favorable 
results. It had been urged against this process that It 
might he accompanied by the process known as "heat¬ 
ing ” In order to have a conclusive test os this point, 
the grain used, sealed In thermos flasks, purposely con¬ 
tained excessive moisture. Not only did no “heating" 
result, but the method was also found to 
prevent the growth of molds. Owing to 
the exaggerated moisture the wheat be¬ 
came add, but the authorities state there 
is no reason for thinking this would occur 
in normally dry grain 
The control of seed tome diseases in 
grain Is reported on in an official Ameri 
can publication This is a subject natur 
ally of most Interest to farmers and seed 
dealers. The experiments with dry host 
were rendered particularly Important be¬ 
cause of certain seed borne diseases which 
do not yield to the ordinary chemical and 
hot water treatments. 

These diseases include bacterial blight 
of barley, bacterial blight of oats, wheat 
scab, spot-blotch of barley, net-blotch and 
stripe disease of barley, and HeUnlntho* 
Hporium blotch of oats. It was found that 
bacterial blight of barley and bacterial 
blight of oats can both be eliminated by 
exposing the infected seed to dry heat at 
temperatures which leave the seed atUl 
viable. 

A umber of seed-borne fungous dis¬ 
ease* jUpdndlng wheat seab, primary in¬ 
flection* only, and spot-blotch of barley, 
are practically eliminated by tbs dry beat 
treatment as used. Striped disease of 
barley, loose smut of barley and smuts 
of oats, Jure markedly reduced by dry heat 
without inflicting material Injury to ger¬ 
mination. 

Experiments appear to indicate Chat 
barley, wheat, rye and oat* mpedaRy 
when of good duality and weU-dried, are 
able to withstand oog-eostatoed 
to dry beat at relatively high tempers* 
terse. 
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Skattfof Out an 
gy i mi 

T O hide tb# unrightiy »P- 
pearanee of o traUdlm 
tuuMr construction a Loo 
Angeles architect dorian! 
the unique idea ef building 
am ornamental fence a*«md 
tbe eotire structure tbat wee 
Mitliviy oat of tbe ordinary 
The outline of tbe fence In 
place* wu unlit to reoem* 
ble tbe roof* of California 
bungalow* and tbe painter 
completed tbe bungalow 
wttb bla brush, working In 
tbe window*, pfllara, vino* 
and trees and people In the 
window*. Part* of the 
fence were alio used for ad 
rertlslng, with a lot of 
clever art work, the whole 
acbeme being to make a 
beauty spot out of wbat 
otherwise would bare been 
a neighborhood eyesore 

The Shock Loader 

A * ftfHCHANICAL shock 
. loader which can be 
driven down a row of corn 
or small grain shocks, pick 
up tbe bundles and elevate 
them Into a rack driven 
alongside, U shown In the 
accompanying Illustration 
It Is used to a considerable 
extent In the spring wheat 
country of the Dakotas and 
Canada where It naves a 
great deal of labor in 
threshing The principle of 
tbe machine ia similar to 
that of the hay loader, ex 
cept that the bundles or 
shocks aro picked np at the 
front instead of at the rear 


A New Track-Laying; 
Device 

O UR cover this week 
■hows a special ma 
(bine for laying and lifting 
track, recently perfected It 
consists of a structural steel 
frame for placing cm a *tan 
dard flat or logging car This 
frame carries on an upper 
deck a two-drum engine to 
operate a load line and a 
“traffic” line Two cars 


hooked np with a locomotive, 
the machine car ahead and 
the tie car next to the loco- 
motive, comprise ttao equip¬ 
ment ready for work The 
trolley track la constructed 
of two channels riveted to 
form a strong girder with 
tbe flanges forming a track 
for the trolley carriage to 
traverse. The trolley track 
Is constructed In three sec¬ 
tions and la attached under 


the upper deck so as to pro¬ 
vide dear passage for the 
carriage throughout Its 
length. 


The machine Is built for 


lifting a maximum load of 
4,000 pounds at either ex¬ 
treme end of the boom and 
f<* carrying tbe load either 


way tbe toll length of the 
boom. The normal hoisting 
•peed of the load Is 100 feet 
pc- minute, and the normal 
speed of the carriage trar- 
eretng the boom Is about 200 
tot per minute, The ca- 


padty of tbe equipment for 
the load of mil* and tleg de¬ 
pends upon the carrying ea- 
parity of the cars msed snd 
upon tht taOroad trae*. 
There la tripp apace 



The "bungalows" and the advertising sign are alike parts of the wooden camouflage of a big 

building operation 



Saving labor at threshing time with the shock loader Machines of this kind are used to a considerable 
extent in the spring wheat country of the Dakotas and Cauada 



Hew two continental shop-keepers have made tbe most of their inability to get plate glass 

for their front windows 



Speeding np the burin s s s ef fence replacement 


machine fer carrying *100 
sixty-pound rails, still leav¬ 
ing sufficient room to pass a 
bundle of IQ ties through tbe 
machine In practical use 
an average load with ordi¬ 
nary equipment Is sufficient 
rails and ties to lay a quar¬ 
ter mile of track 
The ma< blue 1* nlno used 
in placing bridge structures. 
The Ikkwu roaches out far 
enough to place sills, wipe or 
complete bent if the bridge 
Is constructed that way The 
timbers or stringers are 
picked up with the machine 
from the side of the right 
of way, carried on the rail 
i nr or the tie car to the 
bridge and lowered to the 
exint spot desired 

“Ersatz” Window 
Dressing 

W indow dressing it 
might appear,* Is depen¬ 
dent entirely for Its effects 
U)M>n the presence of a real 
window, a sheet of plate 
glass tilling the entire space 
between the door and the 
corner of the hulldtng In 
parts of p umpe, however, 
plate glass has been <Je- 
struyod on a much larger 
scale than that on which It 
has been replaced Tbe In¬ 
genious seeker after show 
effects is then obliged to 
turn his Imagination Into 
new directions, and evolve 
a display which shall not 
< all for the full window 
We Illustrate the manner In 
which two continental shops 
have solved the problem. 
One of them has replaced 
the single sheet of the un¬ 
obtainable plali glass by a 
mimlter of panes of ordinary 
window glnsH, and haa sue 
ceeded In designing the 
frames of the latter In such 
a way a* actually to attract, 
rather than to offend, the 
eye On and behind these 
panes we Me the customary 
signs and display of wares. 
Another has taken the bull 
more 1 Mildly bv the horns 
and substituted a large or¬ 
namental sign for the win¬ 
dow, leaving only a few 
panes of gifts* at the top for 
illumination 

Tool* for Fence Makers 

T WO handy devices to bs 
used in fence making and 
tearing down arc shown in 
the accompanying photo¬ 
graphs The one is an at¬ 
tachment to the milk cart 
for unrolling wire from 
spools and the other a device 
for pulling posts. In the 
former a steel rod Is placed 
through two wooden up¬ 
rights and supports the wire 
spool Any farmer could 
easily make a cart for this 
purpose If he did uot have 
one already In use Tbe 
post puller U simply a long 
lever mounted on two wheels 
near one end with a hook at 
tnched which la fastened to 
a chain wrapped around the 
base of the posts. Tbe 
wheels act as the fulcrum of 
the lever and should be 
heavy enough to support a 
rather severe weight, for a 
tremendous leverage is se¬ 
cured 
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Science Coming Into Its Own 

The National Research Council and Other Research Organisations and Soane of Their Achievements 

By Charles Frederick Carter 


T HIRTY million dollars n* ncarlv an can be ascer* 
tallied wilt 1 h* expended In odentllh. research tor 
tiu further doclopim nt of agriculture, engineering and 
the lutluKirlal arts In the tutted States thin year Of 
this luveatnient In braliiH one-third will lie contributed 
h\ 1 ho National a ml State Governments, the other two* 
third*) hy private tuterpriBC 

V\Idle mlentlSt reaeanh begun some years ago 
no less an mithorlt) than L>r J It Amtell, who was 
(hulrman of the National Keaearch Council and who 
la now president of 'I ale UnUtrsltv Is ivapouslble for 
tin n»sertlon, mmlo two years ago that “research In 
Industry is astonishingly tmikwartl fin America) ns 
compared with Germany and even with England ” 

It Is one or the Ironies of fate that a nation so little 
Im llmnl to war. so given to Industrial self-complacency, 
as the United States should owe so much to war ns a 
stimulant to the scientific development ui*on which in 
dustrlal progress is built Yet hlstorj records that 
1 Incoln requested the creation of the National Acad¬ 
emy of fkhnees to lielp solve problems vitally nfTecting 
tlm conduct of the civil war and that more than half 
a century later Wilson asked that the organisation 
founded on lducoln'a Initiative should be expanded into 
the National Research Connell to assist in mastering 
the technical difficulties encountered In the conduct of 
the greatest of all struggles. It Is directly due to the 
efforts of this Natlmml Research Council that tbo 
activities of scattered research agencies have boon co¬ 
ordinated and given fresh Impetus pursuant to former 
Chairman Angell h position that • It Is essential that we 
conceive of research an the organised technique of 
science Itself, working for its own propagation * 
Now that this great organisation, cm 
bracing some forty scientific societies 
with memlienddim running Into the thou¬ 
sands, la becoming more fully readjusted 
to pence conditions It promises to exert a 
more potent Influence on Industrial prog 
ress than it did on the conduit of the 
war and that Is saying much Silence 
Is indeed, coming Into Its own 
The National Research Council may, 
twrhaiM, aptly be eharneterlxed as the 
General Staff In emunmml of the Nation's 
Industrial army in Its advance into the 
Unknown Conti lining the military 

simile I hen are several hundred divisions, 
until consisting of a research lalmrntory 
maintained hj some Industrial corpora 
tloii with u staff ranging from a score to 
some hundreds of technologists In tbarge 
of a director of rowan h ami eaih de¬ 
voted to the particular lines of investlga 
lion and doolupmeiit In width Its employer is 
lute rented 81 range us It may aeem not even 
the National Research Council has been able to 
make an not urate ami complete cuisus of the research 
lahnratortes and force's In Amt ri< a , htit it lias been able 
to list approximately three hundred sut*b latwa 
torles. 

An Indication tif the liuitortance attached to this new 
research organ fxu I Ion is to be found in the fact that the 
Carnegie touudnllon has made a graut of $5,000,000 
for a building and an endowment for the National 
Research Count 11 Ihe permanent home of the council 
Is to he In Washington Further recognition has lieen 
given by the Rockefeller Foundation which has made 
a grant of $500,000 to be expended within five years to 
promote fundamental research In physlrs and chem 
lstry at etluentlomii institutions In the United States 
and to found llftt*en or twenty research fellowships. 

As a final Impressive recognition of the Important 
part science Is to play henceforth In shaping the des¬ 
tinies of the Nation the Government designated Dr 
C S Howe of the Case School of Applied Science as 
Scientific Attmhe to the American Embassy at Paris— 
the first scientific attmhe, by the way, in the Amerl 
can Diplomatic Service 

Thu activities of the National Research Council will 
tie as broad as thu needs of man For example, It baa 
under consideration a nation-wide Investigation of re¬ 
forestation, 8u«h as ho single agency could handle No 
comment Is needed to demonstrate the urgent call for 
aucta an Investigation and for the prompt application of 
all the knowledge that may be acquired, for it la no¬ 
torious that unless present practises are quickly curbed 
our forests will be utterly destroyed 


Another wide problem calling for study on a most 
extensive scale U the adaptation of soil fertilisers to 
different regions, Because newly cultivated fields In 
many parts of the country were almost unbelievably 
fertile farmers have too generally proceeded on the 
theory that the riches which Nature had been storing 
in the soil for ages never could be exhausted Now 
the truth Is all too plainly evident that if the conn try Is 
to he fed science must be applied to agriculture. 

Research In Industrial arts Is separated into s even 
divisions representing science and technology It should 
In. understood that the National Research Ooundl does 
not Itmdf undertake all the numberless investigations 
that arc needed Rather it undertakes to coordinate 
the work of others, to disseminate available informa 
tlon, to act as a sort of clearing bouse through which 
investigators widely separated and unknown to each 
other can lie of mutual assistance It has often hap¬ 
pened that men have worked weary months, perhaps 
with Indifferent success, on an investigation that had 
already been thoroughly carried out by others, because 
live results of such work were not available in the li¬ 
braries within their reach Tbo Division of Research 
Information, therefore, will hy no means be the least 
important bureau of tbs National Research Council 

The greater part of scientific research in industrial 
urta will continue to be carried out by private bureaus. 
Perhaps the largest, most highly developed and best 
known of these private research laboratories Is that 
of the General Electric Company at Schenectady, N Y, 
occupying a seven story building with WUJOO square 
feet of floor space This building was erected for pur* 
jKmcH of research and so Is unusual In equipment 


E VERYBODY today u impressed in an abitract may a nth the 
vain to tndtutry of scientific research , and through mdiutry of Us 
value to ihe nation at large It u not almayt to dear that scientific 
research pays direct dividend* to the person mho meets the bills; and for 
i/tu reason there u a fairly definite tendency to leave tt to the other 
fellom Plenty of btg business concerns are in a position, to be sure , 
mhere they are obliged to endom extensive research activities, but as 
many others fail to do thu because they are not actually forced mio it 
by circumstances What u everybody's business used to be nobody i 
business, today the proverb u altered , and everybody*s business becomes 
the Government's business In this article Mr Carter teUs us about one 
of the most effective agencies of Governmental supervision of scientific 
research that has yet been devised — 1 HE EDITOR. 


Sjieclal pliKS galleries accommodate pipes for hot and 
cold water, distilled water and Jnat plain water There 
are pipes for compressed air, for vacuum, for wires for 
various kinds of electric currents. There is a liquid air 
plant with a caimcity of five gallons a day and there 
are electric furnaces capable of producing extremely 
high temperatures 

The staff consists of Dr Willis R, Whitney, who has 
been director of the lalgjratory since 1004. and who 
as a member of the U 8. Naval Consulting Board and 
of the Natloual Research Council during the war, ren¬ 
dered distinguished services to his country, 2 assist 
ant directors, 50 chemists, 12 physicists, 13 engineers, 
50 retteurefa assistants, and machinists, glass-blowers, 
electricians and clerks to the total of 225. 

Research here covers a wide range, including electro* 
chemistry, physio-chemistry, metallurgy, electric in* 
solution, electric furnace products, lamps, and alloys, 
rectifiers, beat insulation, furnace products, wireless 
telegraphy and many other things. Things that seem 
queer to the layman are done in this big laboratory 
For instance there Is a “bog farm” where a cereal 
beetle which Is becoming unpleasantly frequent in door, 
oatmeal, and many other food products la bred by thon» 
sands for experimental purpose*. The investigators 
were seeking a way to kill the eggs before they could 
be hatched, with a view to preventing the waste of the 
flour or other food products. Tt was found that X- 
rays were effective. 

Many problems in pure science are studied, each, to 
example, aa the structure of the atom The General 
Electric Company baa no Idea what it would do with 
the Information If it had tt Indeed it is no unusual 
thing for a member of tho scientific staff to pursue a 


line of study for mouths without any Idea of Where 
he is going or what fet win do when fcs gets there, 
This la In Hne with the settled policy of the cdtephuyi 
for experience hat taught that a given Investment |n 
brains wlU yield dividends as sorely as an brreetmsat 
in a gilt-edged security It is accepted as an axiom at 
S ch e n ec ta dy that there is no selentifle lnvebtigatiou, 
however remote from industry, which may got poeSfbty 
lead to industrially useful developments. 

"It is rare,” says Dr Stetnmeta, “that sooner or later 
some industrially valuable results do not frtlow. no 
matter how abstruse or remote from apparent utility 
a scientific Investigation may appear* 

For example, no immediate or direct benefit to the 
General Electric Company could be foreseen when the 
consulting engineering laboratory undertook an elab¬ 
orate research on the electrostatic corona sad dielectric 
phenomena In general. The investigation was aseumsd 
to be Justified on the ground that greater knowledge of 
these phenomena might extend the economic limits of 
long distance power transmission and thus increase the 
market for transmission appliances. But bsfqya tito 
research was completed It led to tbs redesign Of prac¬ 
tically all high voltage transmission apparatus and 
thus amply Justified the undertaking. 

The Westlnghouse Electric and Manufacturing Com¬ 
pany maintains a research staff which ranks among the 
half damns foremost The director, O HL ffktaner, and 
staff of 132 engineer*, chemists, physicists and assist¬ 
ants have five laboratories at their dlqtoeal, Including 
a research building, in which Investigations are con¬ 
ducted on tamps. Incandescent solids, luminous gases, 
magnetic materials, photomicrography, metallurgy and 
photometry, conductivity of metals, linear 
temperature coefficients and electrical In¬ 
sulation. 

The laboratories of tbs Western Elec¬ 
tric Company are functionally a part of 
the engineering activities of the whole 
Bell Telephone System They Include a 
physical, a chemical, a transmlisdoii and 
a physical testing laboratory employing a 
total of 025 chemists, physicists, engineers, 
designers, draftsmen and assistants. The 
problems studied In the chemical labora¬ 
tory relate to magnetic and non magnetic 
materials, preservation of timber, very 
thin and high-grade papers used in tele¬ 
phone condensers and kindred subjects. 
The physical laboratory is equipped for 
fundamental r e s ea rc h in all problems re¬ 
lating to telephony, telegraphy and signal¬ 
ing on land or sea. 

The E. 1 do Pont do Nemours Co. 
employs a research staff consisting of a director, 400 
graduate chemist^ and engineers, and assistants and 
workmen to the total number of 1,180 in four labora¬ 
tories scattered in three states on problems relating to 
the manufacturing operations of the company, Including 
miscellaneous chemicals, dyes and intermediates, explo¬ 
sives, coated fabrics, plastics, pyroxyRn solutions, 
lacquers, paints and varnish and tbs production of mis¬ 
cellaneous raw materials, such aa mineral adds and 
nitrates of soda 

Another res ea rc h staff ranking among the half dona 
foremost Is that maintained by WUaon k Co* packers of 
Chicago, consisting of a director and tan assistants 
studying problem* etanectotf with t ermeatdticu, spoil¬ 
age hydrogenation of oils, refining and handbag of oUa 
and by-products. The Eastman Kodak Company hat a 
resear ch staff of a director and 40 ch em is t s, physicists 
and photograp h ic expe rt * with 30 assistants studying 
the theory of pbotograwr, new photographic materials 
and theory ofjfttqpfrritoria^ process es. The Notional 
Company ma inta in s a research 
of tea chemists which devotes Its entire time to 


tha study of pso b l —n relating to dyes and intense^ 


The forsgriag wilL give asmsjdoa Of fba extent to 
wUsh Aesarch is now Conducted ip the industrial Arts 
and perhaps aa takttng to tor nature of tote* of tito 
pr o bl em s . Al to ge th er foera are now ab o ut fit* 
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Weapons at Sea 

The Place of Aircraft and the Battleship 

By Commander £. G. Allen, U. S. N. 


A WRAPON |a nut, timoretlcaily, depends for value 
upon Its ajfrmauwat, protection ana mobility, and, 
for prdctteafcPftj, given an employment of it, upon Its 
d^rocti** power, to* •*** and economy of its employ 
meat and to* rotative protective measure afforded while 
ttfip g it, co mp ared to the reUtivs protection which 
can be need to frustrate it or atand up under it* blow* 
In new departure* to Warfare, and with new weapons, 
the offeree la normally dovalopad, initially, at a rapid 
rate compared to eoanUr-protortlvo measure*. In war- 
time this ia largely due to aecxocy and the tremendous 
enavgy pot Into the design, production and employment 
of the new weapon*; while in peace time, inertia, con- 
serrstlsm, and inch of vision with respect to new de¬ 
velopments, produce the same effect DUaster fo rtpht 
la what quickens the riaion and produces the enemy to 
enable defense to obtain rapid development. So, it 
usually occur* that, given diaaeter ahead, defense 1 m 
accelerated and eventually catcbee up Its rate of 
overhead depend*, In peace time, upon the vision, energy, 
and persistence of the reepoasible officials, and, in war 
Hmi upon the urgen cy of the necessity—*t home, 
upon the inventiveness money, and available production 
facilities, and, in the field, upon strategical disposi¬ 
tions and the tactical Ingenuity of leaders. 

This is applicable ashore and afloat and has been 
the history of development In all warfare We may as- 
sume that with the first development of the stone nxe 
and the bow-and-arrow by prehistoric man, rough hel¬ 
mets and shields appeared almost simultaneously, and 
In later periods aa lance, sword, and croes-bow come 
Into existence, chain armor and similar defense paral 
leled the offense 

In the late war, such developments mh the submarine, 
tank, gas, and machine gun, and massed artillery with 
explosive shell and gas, caught the defense lagging 
materially and tactically Aircraft came as a distinct 
Innovation at»d the defense Is still not perfected ua 
terially or tactically ashore or afloat Aircraft If 


Counter air defense la neglected, has under the theo¬ 
retical value of a weapon, namely armament, protec 
tlon and mobility, tremendous reluct*. As armament It 
can carry gun, tomb, or torpedo while protection 1m 
assured by operating at will In a medium hen tutors 
not used by man in war, and its mobility is the greatest 
yot achieved by man In a weapon 
This feature, the retardation of defense development 
In peace, was Illustrated bj lbe status of tbe submarine 
In the late war Great Britain, with a huge sea com 
merce, her home government centered in a small island, 
located near probable enemies, and dependent for ex 
iHtence on sea-lmnie commerce, had lacked ordinary 
foresight aiul vision in iMrftKtlng her submarine de¬ 
fense Similarly, the undirwater protection of her 
capital ships had lagged toblnri torpedo development 
Necessity in war compelled her to perfect this uutl 
submarine defense in two >earn 
The initial destruction wrought by the tuibmarlnes 
tremendous In its effect, brought the usual storm of 
fanaticism relative to the value of the submarine as a 
weapon In this country n serious move arose to In 
trust tbe entire national defense at sea to the under¬ 
seas boat The submarine has now, in a large measure, 
found lta place, its proper value and its limitations are 
recognised Defense against It 1 m to o great extent 
perfected materially aud tmtballv It is almost beyond 
a possibility that In a future war the defense could lag 
to with an extent that the nubumrlno should lie the de¬ 
termining factor of tbe war 
The advantage gained b> the Kuhmarine Is not in n 
new armament, but in the relative protection it secure** 
from Invisibility In approach attack, and getaway 
Absolute enrer from vision is ItM prime asset 
Aircraft has not this advantage Its primary asset 
toing mobility rendering surprise easy Aircraft will 
employ no new arraumetit nnd tlic defense is given 
the aarne old problems t>aincl>, to combat tomlm, tor 
pedocs and gas Arc, when used with great mobility in 


war The defense at sea against aircraft la an easier 
problem than submarine defense, because aircraft is 
not Invisible it Is both visible and audible, nnd de¬ 
fensive measures eau lie poaltire In that the attack Is 
locat'd Hnd fixed by vtHlon and sound 
By watertight subdivision anti armor, the cupital 
ship alreatly has In a large tuetnmre protection against 
the weapons enumerated, namch, bomb and torpedo 
nnd i an bo made Immune* by Hlmplc arrange meats 
ngaluHt gas With the addition of more borlaontal or 
deck armor, the aircraft bomb can Ik* discounted oh 
a serious wen | ton against such armond shiim. Against 
men hunt \eiwelH, (lestroj ers, light cruisers, or plane 
carriers, the aircraft bomb has a case 
Connter-alr-dcfense in, logically, the major counter 
against air nttaeks and anti Aircraft gun defense Is 
the secondary counter Afloat, anti-aircraft guns 
should l>e of more value than ashore for the following 
reasons Afloat, the battery la always at the soene 
of the object to be protected osAortt, tlie anti aircraft 
defense Is usually spread out to cover a line. Once over 
this line, the bomber dropM his tombs at leisure unless 
the object to he bom lied has additional local defense 
At sea, there Is, ov«r ea<h particular ship, a limited 
rertlutl rectangular area bounded by the height and 
speed of the tombing ulrrraft In which su<h aircraft 
must to to hit the ship If not In this urea when 
dropped the bomb mime* (Counter air fixed-torrage 
ran to adjusted to ke* p high-explosive shell bursting In 
this area, rendering tombing unsafe aud difficult This 
secondary defense must of course, to supplemented by 
a major one employing protective pursuit planes These 
combined defenses, properly organised, should render 
h fleet prncthully Immune from bombing 
The torpedo plane however Is a more serious weapon 
thsn the Iwimtor dne to Its greater flexibility for tacti¬ 
cal purposes—torpedoes tan to released at various 
ranges and on any bearing—nnd due to the fact thut 
(Continued on page 1$) 


A Chat with Madame Curie 

What the Discoverer of Radium Thinks of Us and What We Think of Her 


T HAT Virtually .Impenetrable barrier placed about 
lfadaae Curie since tbe very day of her arrival In 
New York Olty and resolutely maintained against re¬ 
peated but ftittle onslaught* of press photographer 
newspaper reporter, special writer and technical jour 
nallat alike, waa removed for a few hours on the eve 
of her departure for Francs AU our previous efforts 
to reach the discoverer of radium were absolutely 
wasted. But on June 24th, tbe day prior to bar sailing 
on tbe “Olympic* with bar precious gram of radium, 
Madame Ourle granted us an Interview at the home of 
her hostess, Mrs Maloney, In New York Olty 
First of all, let ua hasten to a*eure the gentle reader 
that Madame Marie SUodowska Curie Is not one who 


would set herself apart from the public. This matter of 
refusing to grant Interviews and pose for almost count¬ 
less prase photographers was not one of her own choos¬ 
ing. It was aa imperative measure arising out of 
her poor state of health. Aud when It Is borne in 
mind (hat tbe worktop* of toe modern press and news 
picture machinery are such a* even to wear out robust 
person*, we can readily we the Justice of the barrier 
thrown about Madame Ourle 
She carries honor and fame gracefully* this wonder¬ 
ful woman. For despite the fact that Madame Ourle 
had fifty-fir# dtaprees tram numerous univeretttae, col¬ 
lapse. laboratories end other institution* before waning 
to tota comtota* totarfak* must be added ted more de- 
***** oo ptone d upon her by American universities and 
coUa>i*4ertophir aaTsn wee* sojourn to these United 
State* Madam* {torts rmiatod— and always will re- 
mrtn-tftttofMn Madame Owta 
Wmrn atom gktatr rn M*tor dresred, womanly 
and mothprtr EMpimaan wy yet keep whew the coaver. 
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By Austin C. Lcscarboura 

tUmed her, listened to her for upward of an hour 

Before going ahead with Madame s little talk with 
us, U ro«y to wall to run o'er the major details of her 
all too-brief »tay In America Madame Curie enmo here 
from France <m May 11th luat in order to receive a 
gram of radium—the gift of the American women In 
recognition of her service* to science and humsnlty 
Tho gram of radium was presented to her by President 
Harding on May 20, 3021, at the White House Be¬ 
tween May 11th and Juno lifith, the day of her depart 
are, Madame Curie \islted most of our leading uni 
vend ties, colleges laboratories. Government bureaus, 
cities and natural wonders 

Aa already stated, ten degrees were conferred upon 
her In recognition of her contribution* to science and 
humanity Hmlth College conferred the degree of 
Doctor of Rdetice Doctor of Medicine was conferred 
by the Woman’* Medical (Allege, tlie University of 
Pittsburgh conferred two degrees, Doctor of Science and 
Doctor of Laws, Yale, Columbia Chicago, Northwest 
era, and Wellesley conferred Doctor of Science, and 
Doctor of Philosophy came from the University of 
Pennsylvania 

Aside from honorary degrees Madame Curio received 
numerous other distinctions. 11ms the Philosophical 
Society awarded her a gold medal, which carries a 
money award of **00 The Naples Table AwSrd of 
*2,000 also went to Madame Curie, as well as the Wil¬ 
lard Glbba Medal tor edsoilflc achievement which, It 
la said, ha* never been awarded to any other woman 
Thlt famous scientist was also made Fellow of various 
technical sodettoa. But despite it all. she remains just 
plain Madame Curie, working tor the good of humanity 
and tor tba expaurioo of m ientiflo knowledge 

Madame Curls likes America—who wouldn’t? She 
was highly Impressed by What she aaw and heard at 
toe verioo* American xmtvoraitie* and colleges which 
she visited. While not willing to commit herself to a 
definite statement regarding toe relative merits of 


Kuroftenn and American Institutions of learning 
Madame Curie believe* that wo have excellent fndlttUn 
for training our youth for 4 rery line of endeavor The 
girl colleges pleased her Immensely, nnd she commented 
unml favorably on tin fact that many of our girl col 
leges Br>n Muwr, \HNMar Wellesley for Instance—are 
located In tlie country, whi< h is more conducive to good 
health ami quiet Htndy But grentent of all in Mad 
ame Curie u opinion, are our free Institutions of learn 
lug, especially In such centers oh New York Olty, where 
the lack of financial means need not nerecmnrtly stand 
in the way of the ambitious hoy or girl desiring an aca 
domic training 

Both from within and without, wo Americans have 
got Into tbe habit of 1 k Moving that little wo do Is 
done for anything else than to make money But our 
dollar chasing habits bare been grossly exaggerated, 
so it srems. For we asked Madame Curie if she found 
our scientific laboratories Interesting and she replied 
that she did Following that, we asked. In a somewhat 
abashed way If she thonght we were contriliuting any 
thing to science, Instead of taking science and molding 
It into tbe ways of Industry for tike pure and sole 
purpose of making money 

Here Is the answer startling, to be sure, but never 
thelesH true Mudaiue Curie believe* that much of tbe 
work done In our leading laboratories and universities 
ia done for the sake of ac louce—pure science—and does 
not contain the slightest trace of Industrial motives. 
Our Government laboratories are doing wonderful work 
In many different directions for the good of science 
and humanity at large, and with the dollar sign con 
spicuou* by Its very absence Truly, we are not the 
money grabber* or dollar chasers that we have been 
made out to be by others a* well aa In our own minds 

Still, there Is something wonderful about our Indus¬ 
trial prowess. Madame Cnrie was delighted with our 
development of the radium Industry, indeed, are have 
(GoaGuard on gage 55) 
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Three in t ere* ling lightning effect* u recorded by the "still" camera sped ally adapted for thla sort of photography 


Lightning 

A Brief Statement of Its Nature, with Some Figures and Some Photographs 

By Jerome Lachenhruch 


O F nil natnrfil phenomena lightning Ik one of the 
leant understood In school many of ns were 
taught to lielieve that lightning 1 * caused by one cloud 
Htrlklng against another In other words, the suggr* 
tlon that lightning Is n form of frictional electricity 
was firmly implanted This 1 h a far-fetched truth The 
element of truth resides In the fnct that lightning Ik 
the result of an accumulation of static clntrictty mid 
detily discharging, anil frictional clertrlr Ity in also a 
form of static olettrlclty An explanation of the va¬ 
rious phenomena tlmt result In lightning takes uh back 
to a simple dl*cu*Rlon of static electricity at rest in 
contradistinction from electricity In motion 
Every substance Ik composed of electric charges, both 
positive and negative These ttnd to neutralise each 
other But If & snbstance were to receive p<isitlve elet- 
trlc (haw s from unother body, the first would change 
Its polarity and ltecome a pusilUeh charged body TbU 
change In polarity occurs whether the charge received 
bo positive or negative Such additional charge may 
be given off to Another substance or to the eurth Itself 
i The earth is known as n neutral body, a sort of reoer 
voir for all electric (barge* It receives and gives off 
both positive and negative charges according to the 
needs of substances on or near Its surface to attain 
an etoctrlmUy neutral state And it is the teudeuey 
of all substances to achieve thla nentral condition 
Another phenomenon I bat mnat be borne In mind in 
the fait all electric <barges tend to seek the surface 
of a substance For example, if you charge the inside 
of an iron Imll you will find that the outside surface 
Is also charged Carrying the Idea Into the realm of 
the clouds we find tlmt Cowls being composed of rain 
drops, are t barged electrically Much raindrop contains 
Its own charges and when trillions of them coalesce 
to form a cloud the total number of charge** on the 
individual drops remains (he same, but they are com 
pressed into a comparatively small area. Consequently, 
the iKitentlal of Ih* cloud an a uult rises and a power 
ful charge become* rouwntrated Now, when this cloud 
sails over the earths snrface it dlsehargea its electric 
load into the earth with a brilliant flash That I* light 
nlug Tin flash breaks through the air pushing the 
particle* of matter out of the way with tremendous 
force, and after It bus passed the air close* about the 
path made by the electric current This pushing away 
of minute substance* and the cloning In behind the 
flash on lines the roaring sound of thunder 

Lightning occur* not only between various objects on 
the earth, such as tree* and a cloud, hut also between 
two clouds of different potential Dischargee occur, 
too, from a lower to a higher stratum, and often rain 


will discharge a cloud silently in such case* the light 
nlug cease* with the rain In all case*, however, thick 
dense tloads serve a* conductors of electricity And as 
we know tlmt dry air Is a poor electrical conductor a 
discharge onnuot take place unices there is a ladder of 
moist air lietweeu tho earth and a charged cloud or be¬ 
tween two clouds 

From the layman * point of view, there are two 
main kind* of lightning, forked lightning and sheet 
lightning Forked or chain lightning mny he a mile or 
more hi length nnd usually descends in a slgxag course 
Sheet light nlug is but the reflection on the sky of dl*- 
taut electrical discharges. 

Sir Oliver Lodge distinguished lightning Into two 
distinct tyjH*s which he named the A and tho B flashes. 
The A flash occurs, according to Sir Oliver Lodge, when 
an eld trhnllv chnrged cloud approaches the earth with 
out an Intermediate cloud iuUnenlng In this condi 
tlon, tlu discharge take* place directly between the 
cloud and the earth The It flush, however, occur* 
when another cloud Intervene* between the cloud carry 
Ing the primary charge and the earth Tho two clouds 
then form a condenser, and the discharge from the first 
takes place Into the second Now the free charge on 
the earth side of the lower cloud Is suddenly relieved, 
and a discharge from the latter to the earth follow*. 
But it takes snch an emtio course that no known 
lightning conductors are au adequate protection 
against It 

The accompanying photograph* and other* of the 
wimo sort are the result of a technique developed at 
the Dominion Astronomical Observatory in Ottawa, 
Canada, and applied chiefly by the U 8 Weather 
Bureau and the Mt Wilson Observatory, as well as by 
the Canadian ineteorulogiNta. With them aa a hack 
ground the story of lightolng has been animated so 
that the actual flashing of the various kind* of light¬ 
ing may be seen on the motion picture screen. An in¬ 
teresting phenomenon, not visible to the naked eye, 
sometime* occurs In such photographs In the registra¬ 
tion on the sensitive photographic plate of black streaks 
known aa the Cl a/den effect This has rarely been 
successfully photographed 

)f the meteorologist Is Interested primarily in the 
cause of lightning another type of scientist wilt deny 
contentment until he knows the various quantitative 
data with reference to the flash Dr Stein met*, In a 
recent interview, supplies some of these He estimates 
the difference In potential between the cloud and the 
ground, or between the two points of dlgharge In the 
clouds, to be no lees than 50,000 000 volts. The current 
in the flash be states as 10,000 amperes. Both these 


lalucft, or course, are averages aud may be materially 
exceeded by individual flashes, which may likewise 
fall far short of the figures stated But in spite of 
this tremendous voltage and amiierage the actual power 
value of the flatdi I* comparatively small because of 
the extremely short duration Dr Stelnmet* estimates 
this fac Lor at N),ono kilowatt-seconds, or less than 2 of 
the kllowntMinur* that we find charged for at current 
rates on onr lighting bills at the end of tho month Ho 
if we could catch all the current of an electric flash and 
put it to work under conditions the most favorable to 
Its usage. It would be worth only sixty or seventy 
cents Mr Htelnmeta points out that our Impression 
of the duration of the flash Is not at all to be relied on 
If It Is bright enough to be seen at all, it must of 
necessity, by the principle of visual persistence familiar 
to all movlo fans, look to us just as It would look If It 
lasted ime-tenth of a second. Indeed, when It la of 
extreme brilliancy, the effect of dasilement la added to 
that of ordinary visual persistence and we are con 
vinced that the flaah lasted for several seconds. Thla Is 
seldom, if ever, in accordance with the facts; Dr Stein- 
mots sets .0001 second as the duration of the flash, and 
any student of electricity will realise that this must be 
substantially correct Flashes of much longer duration 
must ordinarily be of low potential, though of course 
there Is no absolute limitation to the duration of high 
pressure llghnlng 

Sewage Disposal la the Country 
SYSTEM by which an isolated dwelling (or small 
group of buildings) having running water may 
dispose of sewage safely and at small cost Is rec¬ 
ommended by the U 8 Public Health Service 
The chief feature of the system, which has hen In 
successful operation in Hew Hampshire tor summer 
cottages and hotels for ten years, Is a rectangular septic 
tank, of concrete, with "a minimum capacity of M feet 
This will spire 30 people; four cubic feet additional 
should be provided tor each additional person. 

The tank should he buried under 12 to 18 inches off 
earth, as near as practicable to the house, with wfefcfe 
it should bt connected wKh piping. The tflhMttt from 
this tank, which contains organic matter that might 
be objectionable and even dangerous, Is esttmosfly best 
disposed of by some sort of sobturfice Irrigation ebon 
exact form will necessarily be g tirerimtt by the nature 
of the soli Pun details are given In the report, 

Before Installing snch a system, however, the State 
health authorities should be nonsuited, sspertiTlj In 
the limestone sections of the country, whore dare Is 
necessary to prevent the cootanripatioa of Spridff 
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W S warned la ou te$t lam to tea to# that the 
fret attempt to rink tot nOmau U-boat il U7 n 
Ip *4rtel Wtf"g wu raccoMtol, and tola weak wa 
pyq ient« photograph which la unique for too toot that 
both bottbar aid bombed appear In toa aama picture 
thli Waa rendered possible by toe comparatively low 
altitude at which toe bomba were released, together 
with the eotialderaWa stretch of water which aeparated 
the photographer from the target, ami probably by the 
me of a telephoto lens. 

The rinktng of this U-boat, which, by the way, was 
one of the later German submarines, was done In six¬ 
teen minutes, and the eraft now lies on the Ixittom 
it a point slaty mtlea off Hampton Hoads. One night 
«| throe “F-5-L M planes sunk the submarine, using 
twelve bomba la the course of two attacks. The first 
attack took place at 10 38 A. U i when three ranging 
hootba'were dropped, none of which made a direct hit 
but all of which registered dose to the mark. After 
passing over too target the three planes returned for a 
asfeood attack. When nine bombs wore dropped from an 
altitude of approximately 1,200 feet One of the nine 
made a direct bit just aft of the conning tower, and 
the eight other bomba dropped within a very few yards 
of the vessel. 

The first attack with three bombs was made at 
10*28 A. W- The Second attack was timed at 10 32 
JU ti- and at 10 88 A, M, the bow of the submarine 
submerged, toe boat sinking steadily until shortly 
thereafter the conning tower went under and the boat 
disappeared altogether at 10 89 A M 
The experiment proves that a single 103 pound bomb 
If It make* a fair hit on the deck of a submarine will 
sink her The fact that only one out of nine hotnlw 
scored n hit at the comparatively low altitude of 1,200 
feet suggests that if bombing attacks from the air 
are to be successful they must be carried out at mod¬ 
erate elevation, certainly not above 4,000 or 5 000 feet 
The airmen, of course, in the present case had every 
thing In their favor There was a calm sea, little If any 
wind, ami there was no defense by the customary anti 
aircraft guns Against the much larger target pre¬ 
sented by a battleship or a cruiser more hits would 
doubtless have been recorded than one out of twelve 
On too other hand, H la probable that several of the 
tKunbf which failed to hit the target, detonated lu the 
water so dose to the U-boat that the concussion would 
have opened her seams and sent her, If more slowly, 
to the bottom 

Re-Introdndng the Trackless Trolley In the 
United States 

DEMONSTRATION of the trackless trolley Inis was 
given recently at the Schenectady plant of the 
General Electric Company before a large number of 
prominent street railway official* and engineers 
A double trolley wire necessary for this typo of car 
was strong up over a route of about % mile and the 
visitors spent most of the day riding hack and forth In 
the car, examining the mechanical features and testing 
the apparatus. The demonstrations were declared in 
every respect successful 

The test* took place previous to the placing in service 
of a number of these cars in Richmond, Va, which 
will be followed by Installations In other cities 
The trackless trolley car resemble* in general else 
and appearance toe present one-man safety car and 
seats 30 passengers. The equipment consists of suits 




> 
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At the top of this view are three airplanes whose 
bombs are seen detonating upon and 
around U-boat 117 below 

hie railway motors and a controller arranged for foot 
operation 

Two overhead trolley wires supply the current which 
Is taken Into the csr by a sliding type collector, maneu 
wred by the motorman from his heat This arrange¬ 
ment allow* a leeway of IK feet, or 9 feet on each side, 
for pairing other vehicles. Jrarthermore, tbiu allows 
two cars to operate In opposite directions ou the same 
wire The collector can be disengaged, swung off to tho 
side, and reconnected to the win? after passing the 
other car 

When running over the track ares of the system, 
that is In returning to the burn, the trackless car is 
equipped with an adaptor on the collector for connection 
with the staudard overhead, ami a shoe which fits into 
the trolley track groove and gives the necessary ground 
connection. 

The chief advantage of the trackless over the regular 
trolley system is tho low Initial capital Investment To 
Install a single track troll*) line ou on udpaved street 
the cost Is about 185,000 per mile, On a pavod street 
where tbs trolley company is forced to pay for the 
pavement between the rails and two feet outside, the 
coat Jumps to 976,000 per mile The overhead for 
a single track loss trolley cunts approximately $4,500 per 
mile and where a double set of wlrag is strung the 
cost will be about riVJUO per mile 

Aa compared with fee motor bus the operating and 
maintenance cost Is much cheaper From the stand 
point of the rider, it Is claimed, It provides a service 
of equal reliability and comfort, and In many cases the 
operation is faster and smoother, especially where the 
stree ts are well paved and maintained. Comparing the 


operating cost with the motor but, gat and oil edet on % 
an average of five cents per mile, whereas with the 
trackless trolley the cost of electricity Is but two cents a 
mile The maintenance of equipment Including tires, 
averages 0V4 cents per mile for the motor bus as com¬ 
pared with four cents for the traikles* trolley Depre¬ 
dation on the gasoline bns averages 34 cents per mile 
aa compared with 1J> cents for the trackless trolley 
The saving in fa\or of the trackless trolley Jh therefore 
10 cents per bus mile Hgnrlng that the a\ernge bus 
runs 85,000 miles per year, this means a saving of 
$3,500 The first cost of a trackless trolley Installation 
Is higher than n gasoline bua—due to the overhead con 
Hfruriton required Iutercst, depredation and taxes mi 
this luvestmcnL reduces the annual savings from $8JMX) 
to from $2,700 to $dj)00 per bus In service 
Trackless trolJej cars bare been In successful opera¬ 
tion In some European countries for several years 
One hundred miles of trackless system are In use In 
England ami in Italy several comiamies are operating 
over 40 wiles of route 

Siuli mrs are not new to the United States, but at 
presuit none an, ho fHr as can be learned, In use Iho 
general pnrjx'w of this cur is not to supplant or take 
tlte place of the ordinary rail s>stem for the burinuw 
district* or thickly settled sections of a city, but to 
wake It possible to oi»oriite trolley cars lu suburban sec¬ 
tions where the cost of in> lug and maintaining rail* 
ami ties would make the extension of lines imprac¬ 
ticable 

Barn Screens, Too 

\ LARGE dairy farm keeping purr breds and known for 
A 1U excellent buslm mm management screens Its haras 
—windows and desire—In summer Just as diligently as 
ever an) duelling bouse was screened An endeavor 
Is made at the same time to keep the barn dean The 
twin measures do a kimmI deal to abate the tty nuisance, 
which at present production costs Is a serious one In 
summer on thousands of dairy farms In this country 
There 1 h almolutely no question of the effect of dlo- 
comfort ou milk produc tiou The cow pestered by tiles 
gives less milk often markedly less. Dairy fanners 
now do various things to combat the fly nuisance, 
tint usuallv a combination of measures Is best. 

Capping an Oil Gusher In Minutes to Save 
Thousands of Gallons of Oil 

A <r<K)D dial has Iieen said In the past aliout the 
enormous quantities of oil tout are wasted year 
after ytnr through I he Inability of oil Held workers to 
control gimhero. Following the successful drilling oper¬ 
ations a good oil well sends up a heavy stream of oil 
which 1 m blown high In the air, and quite obviously, 
Nome means wind Ik* employed to enp such a gusher 
lu order to bring the oil Kiqtply tiuder proper control 
T he ammqmnYing Illustration allows one of the aev- 
t rat devices that are now lifting employed In the lend 
lug oil fleldic for the purpose of capping gushers In a 
minimum of time Here we see an American engineer 
and his Mexican helper completing tho task of bringing 
unde r control it big gunber In the 1* a unco River district 
of Mexico The gusher was stopiied In a few minute*, 
our informant tells us, mid the waste of oil was negli¬ 
gible Iho heavy iron pipe frame helps to hold down 
the rapping memlH*r r lhe flow of <41 Is stopped by 
clamping a cap ou the well plj*, following which heavy 
values are put on Tho valves Chen serve to control the 
flow of oil one of the biggest gunber* In that Mexican 
field was fttomied in seven minutes with this device 



Stepping tin flow of an oil gusher by means of a 
capping arrangement 
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The Service of the Chemist 

A Department Denoted to Progrm tn the Field rf Applied Ckemtotry 


Ctartucwd by H B. HOWS, Ckretoil f j - 


Making Phosgene Safe 

S I<\1*UAL acumuU bmo upjuaml In the literature 
nlntlvi* to (Hiiiimtrtml umk of plMMgent, numbered 
hh one of the Uendl> wnr gum* At one time cxperl 
mem* wire com]noted, Hliowlug that It could be used 
to fret* sand from iron, but the methfNl proved too ox 
IHimive Phosgene, however, docn have Important uses 
hi our chemical Industries, such rh the manufacture of 
iheHtufTa but on account of Ita ihiIhoiiouh nature tta 
Nhlpment has lieen n prottlem, Involving the use of auch 
sohintH rnr 4ho phosgene «h gasoline benrine, etc 
I hew liquid ti ahnurb alnmt equal weights of the gas, 
b*d no txoesNlve pnwmres are produced, hence shlp- 
mentH can Iw made In onllnary containers When these 
tin* of tenet! the volatile sol vents and the gas evajiorate, 
or If heated In suitable vessels tbe phosgene can be 
liberated In a maimer facilitating its use 

Feeding Experiments 

I T seems that the processes whith have l>oon developed 
and dew tilted for manufacturing cnttle food from 
sawdust, In which a part of the cellulose is converted 
Into sugars, have been based more ujton laboratory 
experiments and theoretical deductions than actual 
feeding exjterimentR, The Forest l*rodncts Laboratory 
1*i epared a anftlrient quantity of the food to supply 
three cows for a hu me lent time to Indicate the desira 
blllty of conducting experiments <m n larger scale Tbe 
Wisconsin Experiment Station cooperated In this work, 
and the results were so encouraging that it has been 
derided to feed a larger mini tier of animals a suffl 
dent length of time to reat h definite conclusions This 
will necessitate the preparation of a larger quantity of 
such food than has Itoen available heretofore, and the 
final outcome will be awaited with unusual Interest 

Manufacture of Carbon Dioxide 

C OMPARATIVELY little him been published concern 
in* the production of this Industrially Important 
gas, associated in the jsipulnr mind with the sods 
fountain, although something over one hundred million 
pounds of liquid carbon dioxide arc produced annually 
on this continent. Coul or coke Is burned under steam 
boilers, producing simultaneously power required for 
purification and liquefaction, and flue gases from which 
the gas is obtained. The temperature of these gases 
Is first reduced In a fuel ecoumnlKcr, then scrublied to 
cleanse them, nud Own passed to an ubaorptlon system 
in which as much carbon dioxide us possible Is combined 
with an alkaline carbonate 'Ibis carbonated lye re 
turns through the heat regenerator Indore passing to 
the absorption system to renew the cede By such a 
system all heat Is fully utilised The earbou dioxide 
thus liberated from the Isilllng bicarbonate solution Is 
separated from tbe steam as x»revlou«ly noted, cooled 
and compressed Into cylinders 

Loams in Gasoline Motors 

A O FIFLPNKU und asaoclatea of the Bureau of 
• Mines m>me time t*go undertook—In connection 
with Investigations relathe to the proposed vehicular 
tunnel to be driven beneath the Hudson, where the com 
lHialtlon of exhaust rh*«u 1k an important consideration 
—an Investigation of the efficiency of gasoline motors. 
The work Included anal}** of the products of combus 
tlon with various types of automobiles, 1m ludlng loaded 
and light trucks at different rates of sliced and the 
close relation between the per cent of carbon monoxide 
und miles per gallon that might lie expected was found 
to exist Slight adjustments of the carburetor had an 
Immediate effect upon (he amount of carbon monoxide 
in the exit gases, und some cars were examined In 
whhh the Incomplete combustion of the gasoline vapor 
resulted In a 1 <m almvo 40 per cent In the possible effl 
deucy of the fuel It was shown that great care In 
i nrburotor adjustment* will be repaid In Increased 
mileage, and tt was brought out In tbe discussion that 
the ideal carburetor would be one which would auto¬ 
matically supply richer mixtures for Increased loads 
or increased grades, and loaner ones for less exacting 
duty Research Is In progress looking to the develop¬ 
ment of such a device \\ Ith It less than one per cent 
of carbon monoxide would lie found in the gases, thus 
helping to solve problem* of ventilation although it has 
been maintained by some that tbe toxicity of gases from 
Internal combustion engines Is not due wholly to carbon 
monoxide It Is understood that the gases Involved 


would not necessarily Interfere with the construction 
of a safe vehicular tunnel, since it would be possible to 
pump in air through passages at the liottom, allowing 
it to pass through perforations and to be drawn out 
through flues In the top of the tunnel It is estimated 
that more than a million cubic feet of air per minute 
must he circulated, and this tonstitates no small item 
of power expense 

Glaan Container* 

T HE adaptability of glass as a container for many 
things now placed In tin Is already the subject of 
conslderalde research. It Is recognised that good ma¬ 
terials In glass make a more attractive display and 
also permit the purchaser to be suited as to apparent 
quality A new factor oomqs to light In the experience 
of a certain foreign Importing company which found 
forty out of sixty five gallon cans of maple syrup to 
be minus the syrup upon receipt Somewhere eo route 
a small hole hud permitted an industrious person to 
extract the mm tents Glass may therefore become pop¬ 
ular as a container which will be a preventive against 
thieving. The writer recalls the experience of a manu¬ 
facturer of imitation maple syrup who in the old days 
came to a chemist, complaining that his product was 
being returned because it became black in the cans In 
which be shipped it, due no doubt to the action of 
materials extracted from the corn cobs used This man 
ufacturer hnd no objection to soiling a substitute for 
the genuine article, but he did object to the action of 
tin upon bis prod net and bad not thought of using the 
obvious container—glass. 

Color* for Glues 

S OME Interesting experiments were reported laet 
fall by J D Whltipcr with glases Involving colors 
to be obtained by the use of nh kel oxide. In general 
these glases consist of the oxides of barium, potassium, 
culcium, xlne, nkkel, aluminum, and silicon, with which 
magnesium tin, or other oxides are used, the propor¬ 
tions of the various constituents being varied, depend¬ 
ing upon the colors desired The shades were reported 
tn vary from blue green to grayish green shades, the 
grays being obtained from the oxide of nickel in tbs 
presence of magnesium oxide 

Llaw—Ita Properties and Usee 

T IIE Bureau of Htandards bus issued a revised edl 
tlon of Its Circular No, 80, which la designed to 
give general information on the subject of lime, its 
preparation and uses Of ooe hundred and sixty lead 
ing Industrie* considerably more than one hundred 
uho lime In mime form or other f ibe circular gives 
brief descriptions of eighteen Important chemical in¬ 
dustries where lime is used, Indicating where and bow 
they use the material and the quantities required A 
list of the tests umittlly applied to lime 1* given, Includ¬ 
ing such items as chemical analysis, rate of hydration, 
plasticity, wind-carrying capacity fineness, proportion 
of waste, time of set, and compressive strength 

Permeability of Robber to Gases 

T his 1« the subject of scientific paper No 887 of the 
Bureau of Htandards in which the results of « 
scries of tests are given. Including data on the relative 
permeability of rubber to some of the common gasss 
The permeability to water vapor U high, being approx! 
mately fifty times the permeability to hydrogen. Tak¬ 
ing the relative permeability to hydrogen as unity, the 
following figures are obtained for other common gases 
Nitrogen, 0id, air, 0.22, argon, 0.28, oxygen, 046, 
helium, Oflii, carbon dioxide, 2$, ammonia, 8.0, methyl 
chloride, 18.5, ethyl chloride, 200 

Quantitative Determination of Vltaodne 

T HE importance of this accessory substance thus far 
not isolated, but a known necessity to the main¬ 
tenance tod promotion of body growth, makes every 
piece of research upon tbe subject of value as pureUdy 
giving a dew to the ultimate composition of tba ma¬ 
norial When we have learned this w« may perhaps 
find a way to Isolate it and make It available for 
addition to substances which are cheaper and as nutri¬ 
tive as others and which differ from than prinripnUy 
In containing fat-soluble ritamlne, & J Williams, la 
the Jonml o f BMOficoi Ch^mhtty, describes a method 
for the quantitative determination of tf» vitamin* 
which prevents beriberi, A synthetic mtdfrim to pre¬ 


pared Bring cape sugar," ammonium sqlfate, mono- 
potasrinm phosphate, oaparagtos, caldufe chloride, gbd 
magnesium sulfate. A sterilised portion 6# this ma¬ 
terial is mixed with some fresh, fkimprareirt yeast 
After incubation for eighteen hours the growth i» 
stopped by formaldehyde^ is collected by Attrition and, 
after washing wUh water and afeobri, dried for two 
boors at 108* Cent, abd Weighed, The yield of yeast 
In the medium containing the material bring assayed 


ber of milligrams co m p u ted back to oav gram o 4 the 
original material used. 

Insect Fgwfor 

T HK Insecticide effects of common Insect powder 
are due to a combination of adds and esters which 
first benumb and then kill Insects which coma la con¬ 
tact with It It la not ordinarily harafal to the higher 
animals, but there have been reoorded cases dt a 
somewhat serious nature Insect powder Is derived 
from the flowers of certain wwetea of pyrethram and 
was known to eastern Europe mors one handled 
years ago. it has been customary for the commercial 
product to be more or less adulterated with ground 
sterna of the plant, and In the enforcement of tbs Insec¬ 
ticide Act the Bureau of Chemistry has found It neces¬ 
sary to evolve physiological, chemical and microscop¬ 
ical methods which are satisfactory for detecting adul¬ 
teration The results obtained are not accurate to a 
high degree, but a formula has been developed by 
which it la possible to approximate tbs amount of adul¬ 
teration. 

Ripe (Niven 

T HE Bureau of Chemistry, Investigating prisoning 
due to ripe olives, examined 2,161 commercial con¬ 
tainers of which (HO were glass and the remainder tin 
Collateral examination* In the cose of 1,618 containers 
checked very closely with odor and appearance In de¬ 
termining the proper condition of the product The 
toxic material examined was always sofflclentiy spoiled 
to be recognised by an offensive odor at the time the 
can was opened, and emphasis la therefore placed upon 
the responsibility of persons who open a sealed con¬ 
tainer of food and serve It to others before determin¬ 
ing Its soundness. Spoilage In any form should con¬ 
demn the product Bari litis botulism* was found In the 
material directly concerned in or taken from the pack 
that caused tbe poisoning cases during the year, and 
the serious etmtam(nation found was attributed to the 
practice of prefermenting the product by shipping and 
holding the dives in weak brine All of there products 
were ultimately processed, but carried their contami¬ 
nation over Into Urn canned product, making sterilisa¬ 
tion difficult 

Detecting Coal Tar Dyea in Batter 

T HIS method call* lint far the •tporatto* at the flit 
from the melted aamplo by tttttttca at a temper** 
tan not above 100* OvM. About 1 cable antimetar at 
tbo fat in a mat tube i* boated to an oil bate to MB* 
Cent, daring which time the tab* l* occatiomUy » 
mend, timkon, end replaced. Vegetal** bettor odor*, 
or the natural coloring matter et the batter tad** to 
ctdorleeneee within tan mtantea at a tampteatatoef MB 
to M0* Cent TbU la true only to map to* fat baa 
bam aepamtod at a tempera tan net above 100* Mat 
If tote precaution U not o b ae r ved UtWag tome 
cotorten on b e ating to hfchof tntplfhlanH Oaal tar 
dyoa namto colored at tfcrUgM timpHtoiwoe. 
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N«w Fn»ck projecting lantern which la affective In broad daylight, shown aaaembled and taken down 


Coontiaff Budrii 

By A Beyer 

AT tbe anti-typhus li b o n it o itai of tbe French Army 
I\ strums Aft prepared In Accordance with the rig 
orously scientific though somewhat complicated method 
- of ProfflMot Vincent. These precious I mm unit/ giving 
liquids do not contain any antiseptic but only billion* 
of typfans bacilli Tbe emulsion obtained la however 
too rich In microbes to be used as It stands for vacci¬ 
nation porpoa e a. These col to res are therefore dilated 
with stertUaed water and then very pure ether Is added 
to tbe emulsion of typhus bacilli The mixture is 
stirred for a few seconds and then left alone for five 
hours after which the lower part which contains all the 
bacilli and the soluble Immunity-airing matter Is drawn 
off On account of Its tightness of weight, the ether 
Hosts above the liquid which with tbe addition of salt 
water makes up the serum. 

But in order to bring the emulsion to tbe desired 
density, two billion microbes per cubic centimeter, their 
number must be estimated, which is done by using tbe 
Angus call well known In laboratories and which en- 
nhles the operator to count, by means of the microscope, 
the number of bacteria contained in a very small unit of 
volume. A certain quantity of pulp is takeu together 
with a determined amount of water, then a drop of the 
solution la put In the cell which has been previously 
measured Knowing this last number as well as the 
number of microbes contained in said cell, the number 
of microbes contained In tbe first emulsion la deduced. 

This matter of counting bacteria U a slow one and for 
some time the French antt-typhug laboratory ha* been 
using tbe opadmeter which was Invented by Messrs 
ljunbert, VUn and Watterllto. This instrument, which 
completes tbe work more quickly and precisely, Is com 
ixised of a photo m eter formed by luminous circuits in 


Juxtaposition furnished by tbe same source, one going 
through thp bottle containing the emulsion and the 
other submitted to a dimming process capable of modi¬ 
fying its Intensity In accords we with a determined 
(Continued on page JJS) 



The centrifuge in which the bacterial solutions are 
given their inal preparation for use 


Daylight Projection of Opaque Subjects 

By George Gaulois 

K illustrate herewith a recently marketed French 
apparatus which makes it possible. In a light 
room, to project cither ujion a screen or upon any 
vertical horlxontal or oblique surfaces, with the same 
digree of freedom onUuArlly enjoyed In a darkened 
chamber Tbe apparatus is suited for use with lamps 
uud current of auv description whatever The install* 
tion shown In our pictures wilt project upon nine square 
meters of surface (a square approximately H yards on 
u side) The projection Is effetted by means of light 
reflected from the object, rather than by transmitted 
light, hence no specially pnpared negative or trans¬ 
parency has to be made, the projection being direct 
from the original to the screen It Is anticipated that 
the new apparatus will have a wide range or utility 
in cvmnectlon with the examination in detail of maps. 
Illustrations eti The French announcements feature 
the possibilities of using It in connection with photo¬ 
graphic maim made In airplanes, to detect forgeries In 
documents of an> (harmhr, to throw upon the screen 
before an andlcnce orlgliinl documents of nny sort 
whatever etc The see n t of the bucccms of the new ap¬ 
paratus is stated to lie in tbe arrangcimut of tbe 
reflectors behind the source of light, and in the nhort 
fm'us of the lenses employed to concentrate further this 
light upon the objett 

The new French projector Is simple enough, ns will 
be noted by Ntml>lng the accompanying illustrations. 
It consists of a lump house provided with e powerful 
condenser the balance of tlie optical system contained 
in another milt, and the member that holds the sub¬ 
ject to be projected in position By having the objec¬ 
tive lens mounted vertically Instead of horizontally, the 
construction is greatly simplified 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work fa the Arte 



Air ^chamber* 8V& by 8 inches are pro¬ 
vided In this brick wall to absorb 
moisture penetrating outer wall 


Something New In Brick Walls, 
Using Standard Bricks 

S OMK twuscore building commlwdon¬ 
ers from leading cities of the conn 
try haw mi Interesting test of thi new 
hollow brick wall, which la being pro¬ 
moted by the Common Brick Manufac¬ 
turers Association of America at their 
recent conference in Cleveland Praetl- 
cally all of them will momraend It for 
ndoptlon under the hulldtug codes of 
their * ItJe*. 

The wall enn be built in any thickness 
and claim Ik made for It that hy reason 
of breaking the continuous mortar Joints 
that extat In Holld brick walls It becomes 
lmpenlmiH to the penetration of mois¬ 
ture Plastering is done directly upon 
the InHhlo vem*er with complete freedom 
from detrimental moist effects whether 
tbo wall be 8, 12 or 10 ImbeH. 

In this wall the brhks are laid on 
edge with headers at every Joint in an 
8-lnih wall, but at varying distances In 
tbe thicker walls. Builder* say It 
offers a Having of one-third In hrlik one- 
balf In mortar and twenty live per cent 
lu labor cost. In addition to saving the 
cost of furring for plastering when the 
wall la done It hat* been used success¬ 
fully In half a doxen states. 

The Cleveland tcKt wui made with two 
walla of 8-hich thickness, 0 feet high aud 
12 feet long, paralleling each other »t a 
dlstaucc of 12 feet apart A short re¬ 
turn woh built at each cud Four types 
of construction were provided 



Simple device which la placed between 
carbureter and manifold in order more 
fully to vaporise the fnel 


Upon a heavy platform upon these 
walls was built a 12 inch all rolok wall 
4 feet high forming a complete lncloe- 
un Into this was dumped sand which 
together with the platform and walls 
represented an aggregate weight of In 
excess of M3 tons, the equivalent of the 
weight of an average two-story, aeven- 
room house, or approximately three 
times the burden thAt would ordinarily 
bo imposed upon them Not the slightest 
evidence of sin** apiwarcfl even under 
this most sevi ro ti*st 
The wall has never been adequately 
texted but such tests will be made 
shortly with the ten million ton nuublue 
of tlrn Bureau of Standards at Pitts¬ 
burgh The Bureau at present la con- 
dm ting Are tests 

More Miles to the Gallon of 
Gasoline 

T HE little economiser shown In the 
nccompmi) ing Illustration fits be¬ 
tween the carburetor awl the manifold, 
and enters Into the Intake manifold It 
I* made up of a line mesh of copjior wire 
stretched tightly over a flat spiral, the 
edges of the wire extending out between 
two flat plates of asbestos material 
which is fireproof 


this may be accomplished by raising one 
of tbe buttons on the switch box, thus 
leaving all headlights dark and only 
the tall light on The switch dees 
not Interfere In any way whatever with 
the (lash switch Either switch can be 
operated Independently The device U 
so simple that It may Lie readily attached 
to any standard automobile In a short 
time without changes of any kind 

Making Evergreen Transplanta¬ 
tion Practical 

RANSPLANT1K.G anythin* from n 
ltend of lettuce to a large evergreen 
1* always a fussy Job and one that Is 
not always successful In fact, with tbe 
large plants and trees transplanting be¬ 
comes dlltlcult and problematical, espe¬ 
cially in the case of evergreens which 
often die after being transplanted This 
Is attributed to the fact that the sacking 
enclosing the roots aud earth ball forms 
more or less a flexible container, and tbe 
Jnrs incidental to transportation quickly 
cause tbe earth around the vital rootH to 
become loosened therefrom with serious 
or even fatal results. 

With these facts in mind Lionel Well 
of Goldsboro, N has Invented a trans¬ 



Metal receptacle for transplanting difficult plants and trees after removal from 
long-leaf pine tree, and the device alone 


The gas must pans over the spiral of 
the economiser and through tbe flue 
rnosh copper wire, which acts a* a sieve. 
This Is said to create a high explosive 
vapor whkh reaches tbe cylinder blocks 
and explodes with greatly added power 
By passing through the spiral and the 
id eve-1 Ike copper wire every drop of fuel 
Is converted Into power—an explosive 
gas and not part liquid such as enters 
the motor often when no device of this 
general character is used It Is claimed 
ihat 2fl per cent gas consumption can 
lit saved 

A Handy Headlight Control for 
the Considerate Driver 

N order to facilitate the changing of 
headlights from bright to dim and 
thus promote road courtesy without In¬ 
curring the slightest Inconvenience or 
danger, I* W Auge of New York City 
has Invented the little device shown in 
the accompanying illustration 

By using the simple device shown, the 
headlight control may be placed right 
on the steering wheel, always within 1 * 
ready reach of the driver who does not 
have to remove his hands from the steer¬ 
ing wheel When parking the car In a 
placo where only a tall light Is needed. 


planting receptacle whkh may be em¬ 
ployed In transplanting all types of 
plants but more particularly trees of a 
less heavy nature The receptacle 
consists of a metal casing, properly 
hinged, which Is placed around the roots 
and earth ball of the tree to be trans¬ 
planted Metal slides at the bottom of 
tbo receptacle prevent the dirt from 
falling out of the tapered receptacle 
Straps and buckles hold the earth ball 
firmly in place In transplanting the 
tree a hole is first dug, after which the 
tree or plant with the receptacle still 
about It Is placed in position Tbe bot¬ 
tom slides are removed, the buckles un¬ 
done, and the receptacle removed, follow¬ 
ing which earth Is packed around the 
earth ball containing the unimpaired 
roots. Kven long-leaf plnea, which are 
among the most difficult trees to trans¬ 
plant, have been handled with this 
device 

A Dutleoa Map for the Dasty Jab 

I T has remained for O, Jukka of 
Rochester, Minn, to Invent an ts 
gealons cleaning device gad backet, 
which Is shown In the accompanying Il¬ 
lustration The mop and the bucket 
are light in weight and are adaptable to 
many different cleaning operations about. 



Tiny switchboard which may he 
mounted on automobile steering 
wheel for controlling lights 


the home, shop, hospital, factory and 
so on * 

The bucket Is filled with watei to h 
depth of about one Inch above a screen. 
To free the mop of its dost and dirt 
it 1 b placed on the screen and moved 
gently back and forth several times so 
that the dirt Is loosened from tbe 
cleaner head and passes through the 
screen to the water below If the mop 
has been need wet for washing opera¬ 
tions, It may be cleaned In the water and 
then wrung out by placing it on the 
roller as shown In the Illustration, and 
rolling It back and forth to squeese out 
the water 

The houne cleaner can be used with a 
rag Instead of a mop If desired, since 
the holder Is arranged to take any form 
of cleaning memlter The angle of tbe 
cleaning surface is adjustable with ro¬ 
tation to the handle, so as to work In any 
position 

On account of the screen In the bucket, 
whkh acts as a perforated washboard 
through which the dirt settles and stays 
In the water below it, tbe cleaner Is 
readily kept clean while in use as a 
mop or when cleaning walls. Again, 
after It has been used dry for cleaning 
walls or oiled for polishing doors, It 
can be easily and thoroughly washed 
Jn hot, soapy water and wrung out with¬ 
out Mug touched by the bands of tbe 
fair and gentle operator 
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He nup g«g* tket hritoatos th* depn to which 
the pmce is abort or erer tko standard 

1 • A Reading Limit-Gage 

T HE one of two BMP nm, or • doable gage with 
one opening Mt to "go" and the other for "not go” 
will be made traneceamry by the reading limit gag* 
lllontrated herewith This U set, just u Is the M not go" 
member of the customary pair for the smallest diameter 
tolerable In the piece under test. Dut instead of being 
rigid or eet «o that the operator can 
merely tell whether the piece went dean 
or not, the movable Jaw baa sufficient play 
so that any piece which the machine can 
be conceived of as turning out will allow 
itself to be forced into the owning of the 
gage When this has been done, however, 
the pointer on the scale indicates the ex¬ 
tent to which the minimum tolerable rise 
lias been exceeded. In many instance* 
this U a preferable procedure for ordinary 
testing to the simple go and not-go type 
of gage, while In other cases, when It 
Is necessary to classify the acceptable 
parts so that elements of the completed 
machine which are all “fat" or all 'thin" 
or alternately the one and the other may 
be paired off; it Is of extreme value Cyl¬ 
inders, for instance, may be dasrifled aa 
over slacd, normal and under atoed, all 
threo falling within the extreme limits of 
toleration, and If pistons are similarly 
classified, a large piston may be assem 
bled In a large cylinder and a somewhat 
better engine produced than if assembly 
were entirely indiscriminate Indeed, this 
procedure often admits of the enlargement of the toler¬ 
ation limits without impairing the product In any way 

The Power-Driven Eraser 

E VERYBODY hu bad experience with the difficult, 
of effecting a dean erasure of Ink marks that shall 
leave no trace of the operation In the form of a broken 
surface that smudges the moment a fresh line is at 
tempted across it An ingenious architect 
has concluded that the trouble lies with 
the means ordinarily employed to prodneo 
the power behind the Instrument, rather 
than with the eraser itself, and be has 
adapted the electric motor to drive the 
familiar circular eraser* much on the or¬ 
der of the dentist's drill The apparatus 
as we illustrate it Is a homemade one. the 
base bring aa old dictaphone motor It 
can be attached to guy dee trie socket and 
does Its work cleanly and Quickly, leaving 
a surface barely marred at all, and easily 
capable of taking further ink tinea with¬ 
out spreading 

i "Witch Tow Hot and Coot" 

T *nr ricAs (dchorth* th» patron of 
ftotunnt MA baitar (bop to chock 
hta nmotto with thtcaahlor or hoop bli 
tw on tarwmboaataw at the part u 
• man* teyentk* boooata of 

IP 1 **** Ylto Wtht of tha overcoat 
m tha hook wf a ae ea » Httto trip, which 
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allows the long, straight member (seen projecting at 
the tup of the unoccupied hook in our photograph, and 
resembling a railroad spike In shape) to drop Into 
contact with the broad, flat part of the hook. The over¬ 
coat Is then locked on the hook and con he released 
only by a key corresponding In number with the hook 
It will bo noted that this device will operate equallr 
well with a coat that is prujierly hung hr Hk linnger 
and with one that In hnng over the end of the hook In 
the a 1 wenco of the hanger or in the frequent ivent 
that this Is broken In this case the coat itself Is 
pinched between the spike flnd the hook A round re¬ 
taining memtier swings over from the bn< k of the frame 
and clamps the hot In place in similar fashion 

The Photographer 9 * Handy-Andy 

T HE commercial photographer who has on hl« 
shelreN n wide choice of lenses, and whose work 
calls for Intelligent selection among these, uses up a 
lot of time in putting them on and off bis camera In 
the accustomed fashion Two simple attachments lllus- 
tratod on thlH |iage will materially lessen the time 
thus spent One of them 1 h au ingenious device for 
lengthening the draw on a camera where a long focuH 
lens is employed This constats merely tn nn extension 
to the front board of the tamers, which makes possible 
the use of a lens of much longer focus than the machlue 
was designed for Tbe other is called by the pho¬ 
tographer respontdhle for it the "master frouMxwrd " 
It consists of three strips nailed to the regular front 
board of the instrument, with a largo opentug at the 
fourth side of the quadrilateral and with tbe strips 
cut away on the inner rides to form a flange In which 
the front hoards of the lenses can he slipped This 
makes it possible to change lenscH In a jiffy without 
the slightest fuss or trouble Tbe ordinary practice Is 
to mount the virion lenses on different lens boards, 
which must be shifted with the lenses 
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front-board facllitatlnx mtehango of lonxw. Rightt Extension front-bewrd that 
•nkrvei the scops of a stasis box. 

Two handy contrivances for the photographic laboratory 
Obstinate Fruit Staina on the Skin 

T HE olwtinute stains produced upon th< skin of the 
fingers by many fruits and certain vegetables, imr 
tieularly potatoes, have rtsxntlj been made the subject 
of a special scientific investigation by microscopical 
and chemical means, which produced results both In 
torestiug and surprising In one experiment micro¬ 
scopic sections of human skin were prepared and placed 



Hat-and-coat hook that locks on the garments 
entrusted to Its care 

In an aqueous extract of potatoes. AY hen examined 
through the mtcroacopo the observer was astonished 
to perceive that the outermost layer of the skin, th© 
cuticle, was not colored by the potato extract. It was 
a deeper lying layer, the germinal layer, which is com- 
IHWcd of eplthillnl alls which la colored, the layer 
below this, the "true skin * which is technically 
known as the corium and la sometimes 
called the "leather lay or" docs not change 
color Hence the section of skin seen un¬ 
der the microscope show s a narrow* 
sharply defined, dark line lying between 
the non-colored epidermis and tbe non- 
colored corium 

Evidently, therefore, this middle layer 
or epithelium possesses a special capacity 
for uniting with the rtwmtuir contained 
In the potato This Is all the more Inter¬ 
esting because It la this layer of cells 
which contains the pigment which pro¬ 
duce* the darknesa of the skin In bru¬ 
nettes and the so-called colored races 
Curiously enough, the skin was stained In¬ 
tensively even when the iwtnto extract 
wiim not itself very dark but merely pink¬ 
ish in color 

Puxxlcd by this phtnomcnon the experi¬ 
menter continued his researches and 
found that the ixitato extract undergoes, 
upon exposure to air, a scries of change* 
In color, passing ttirougji the rnrloiw 
•hades of reddish yellow, mahogany 
brown and \luht blue and finally becom¬ 
ing quite blade Ifcwlde* passing through these various 
thnuges of e«»lor the ex trait whh h when first made 
was comparatively clear, becomes Increasingly cloudy 
and less ami Iomh truiiHpnnut until ihinllr, the hbuk 
coloring ninth r within It Ik ho d< use and hcnv\ that 
It forms a prcripltutc at thi taittmn of the vessel 
FIiIh <. Image of color can Is* couslderahh accelerated 
by the addltlou to the ex trait of certain metal com¬ 
pounds of n hash character—nutidlk ox¬ 
ides, for example According to Hr Rob¬ 
ert Wlllbclm of Mcnnn, to whose article 
in IHc fjMthau (Frankfurt) wo are Indebt¬ 
ed for on account of those experiments, this 
last ex]*erlmont plainly Indicates that there 
is catalytic action In veil red *1 hus, the 

cells of the epithelium behave precisely 
Uke the powdered oxide Tliat the cata¬ 
lytic action Is not due to any sort of 
enxyme or ferment located In the epithe¬ 
lium Is proved hy the fact that the de¬ 
coloration takes place even when the me- 
tlou skin has been previously boiled. We 
are Justified In concluding therefore that 
the epithelial layer of tlic human skin 
possesses certain elements which are ca 
paMe, like metal oxides, of attaching to 
their upper surface certain substances, co¬ 
ped ally of a colloidal nature, particularly 
when they po ss ess an add character, and 
which are, therefore, capable of strength 
enlng the union made by absorption 
through chemical action also. 
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Recently Patented Inventions 

BtUf Description* rf Rtcmdlg PtdtnUd AUchmkat and EktMed Dmkn< U Fmm I\ 


PertalnlBf to Aanmantka 

OBSERVATION KITE BAI MKJN—B. 
1*rahhonii and L. Avumo, bone Italy The 
invention relatM In observation kite balloon* 
uf the type la which stability is maintained 
by the action of the wind meeting the balloon 
combined with the pull of the mooring rope* 
The device consists of a gas container or bag 
of moderately elongated sbspe connected with 
a conical or pointed appendage with stabilising 
or rudder bags the rudder bags being filled 
with air 

Pertaining to Apparel 

GARTER.—U A Han nt and J A Rum it, 
108 Worth Ht, New \ork, N V The object 
of the invention Is to provide a garter more 
especially designed for holding up socks in a 
very simple manner, and without the use 
of hooks, the garter being wholly devoid of 
metal parts, clamps or similar fastening de¬ 
vices. Another object is to permit of con¬ 
veniently placing the garter on the wearer s 
leg and In engagement with the sock to be 
held up 

Electrical Device* 

CIRCUIT BREAKER, —<1 O O Danin 
tie Id urn Wash The Invention relates to an 
automatic electnwnagnrtlc, overload circuit 
breaker of compact form adjustable to plug 
fuse receptacles, to be employed in house light¬ 
ing and other electrical circuits. The objects 
are to provide a more efficient device for the 
protection of electrical circuits from thr dam¬ 
age wrought by over loading or short circuits 
to provide for readily determining which cir¬ 
cuit breaker ban broken the electrics! circuit 
and to provide means for easily completing 
a circuit which has been broken 

Of Internal to Farmers 

GATE—D H Ml* alloy Pastor Presby 
terlan Church, T«ma, N Her More particu¬ 
larly the invention relates to nirchsnlsu for 
gates, aa object being to provide a gate 
normally positioned across an entrance or rati 
wsy crossing which automatically opens to 


[ turns. A further object Is to provide aa alloy 
I especially serviceable for use in the manufan- 
ture of stlU plugs and other fittings l iabl e to 
be subjected to the aethm of acids. The al¬ 
loy is co m p o sed a* follows Copper 40*06% . 
nickel. 20 85% lead, 1-8% , sine, 5-0% , Iron 
4-8% , silicon, approximately 80% 

BRD —J P Disokkann, Route 2, Oakfleld, 
Wit. An object is to provide a bed which will 
give readily with the weight of an occupant. 
A farther object is to provide a bed in which 
the spring snd mattress Instead of being sup 




A FOUNT ElgVATIllN OV TM OATS 

allow an automobile nr other vehicle to pass 
through and automatically clone* after the 
vehicle has passed without nemaltillng the ; 
drivers alighting The gate Is held by lock 
log means which must be released by the 
weight of the vehicle and will resist manual 
operation 

Of General Interest 

ANIMAL TRAP —K K. Kohl, c/o L J 
O Harr, Barr Rldg Sheridan, W yo The In 
rentlon relates more particularly to a trap 
adapted for catching gophers. The object Is to 
provide a trap of this character which Is of 
simple and durable construction reliable and 
effective in operation aud easy and in ex pen 
■Ive to manufacture 

ANIMAL TRAP—W F Lanou Box 84, 
Range Texas. The object of the Invention is 
to provide a trap especially adapted for use | 
in the extermination of mice and similar 1 
rodents A further object Is to provide a trap 
of this character of extremely simple construe- 
tlon highly effective in use and easy and 
Inexpensive to msuufscture 

HI Q EXTRACTOR—A V MaISS, T14 Mam 
I It on Ht, Allentown Pa The invention re¬ 
lates to a device whereby a single rug may b* 
drawn or extracted from W tween plica kept 
<m sate In rug ami carpet stores for the pur 
pose of exhibition or rale An object Is to pro¬ 
vide a simple snd effective device by which tha 
mg msy be extracted and at the same time 
rolled around a pole to keep tha rug In shape 
ami permit more convenient handling 

ALIfOYB.- —V Milukkv, 110 William Ht, 
Sew York. N Y Among the objects of this 
invention is to provide an alloy characterised 
by a high resistance to the corrosion of add 
and capable of withstanding high tempera 


a rnssnuTivn mw op thi up 

ported upon the side bars of a bed frame are 
supported on a frame suspended from a Cfw s 
bar stInched to the head and foot pieces ef the 
stationary bed frame fiprings support the 
frame which Is adopted to sink downwardly 
with the weight of an occupant 

CURTAIN HOLDSR .—U B GASIABBAKT, 01 
A * Elliott 11ace Brooklyh N Y An object 
or this invention Is lo provide a curtain holder 
arranged to permit the ueer to readily and 
quickly fatten the holder In position oa the 
window frame without the use of separate 
screws of similar fastening devices. A furtket 
object Is to provide component parts, including 
means for fsstening the holder attached to 
one another to prevent loss of any of the 
parts 

MAGAZINE BINDER.—T If CiUMP, 220 
E 4th Ht, Los Angeles, Cat The invention 
has for Its object to provide a binder Within 
which a magmsine may be readily secured and 
which will not only protect the magmsine, but 
will support the smuts la condition to be more 
readily read Another aim Is to provide a 
clamping element ao constructed that it Will 
bind a magnate* whether sewed, wire-stitched 
or otherwise held together 

CRAYON HOLDER— P M Biovdo, TJ 
Throop Ave Brooklyn, N Y The object of 
this Invention is to provide a crayon or 
chalk holder more especially designed for use 
In schools and other plants, to securely hold 
a crayon or piece of chalk in place while 
writing or drawing on the blackboard The 
holder permits of readily adjusting the crayon 
and 1* simple and durable in const ruction and 
cheap to manufacture 

INHIBIT CATCHER —B U JotLY, c/o 
Raleigh ftavlug* Trust Co Raleigh, N C. 
This invention relates generally to insect catch¬ 
ers and more particularly to a mechanical suc¬ 
tion trap an object being the provistou of a 
manually controlled sad manipulated derice by 
means of which flies, mosquitoes and other 
smalt Insects may be readily aad easily 
caught, trapped and killed 

CHECK ruOTBCTOR —A C, Wooouurr, 
Rums, Oregon The particular object of thla 
invention la to provide an Implement for 
printing and perforating checks for safety 
purposes, the device being adapted te be 
readily carried lo the pocket it being rela¬ 
tively small and compact The implement it 
«i arranged that the cheek may be stamped, 
perforated and automatically advanced dur¬ 
ing each operation 

PORTABLE BURGLAR ALARM —ft. ftp*. 
hsl, address M fttraehansfcy. Thompson and 
boron Rd„ East llsveh, Coon Among the 
objects of the Invention te te provide a port 
able burglar alarm for the nee of travelers and 
other persons, amd arranged for convenient ab 
tackaieat to a door, window or other movable 
part with a vtew to sound tag a* alarm oa tha 
movement o t sorb part. Another object Is tt 
allow of setting the alarm te peep am nwA 
tng should tha door be dosed agate gftar tfc^ 
alarm Is started. 

ooMPOftrnc automatic mbrarm.—w. 

■ Bofig«n»H e/o Inland Bmpira Paper Ok, 


Millwood, Win The Invention rsletse to reoott* 
ope rated, hranrh loan I eg hand firearms. The 
object Is to provide a composite auto matte 
hand firearm which can bo raadlly changed for 
use In target practice or for senior by the nee 
of comparatively Inexpensive Isftrtssgmhte 
parts to accommodate the various cartr i dges 
of the hand firearm type which are of venous 
caliber and power 

CAMERA .—U Ochoa, address Repeal B«. 
trap*, 21 Park Sow. New York, N T Tha 
Invention has for an object to provide a 
camera wherein a large number of ex p osure s 
may be made while using a comparatively small 
construction Another object Is to provide a 
construction where the same tens Is used for 
the finder and for the main foansteg len* A 
further object is to provide a samara which 
Is so small that It may ho mood o p en ly , or 
covertly in a hand bag. 

PORTABLE DIFFUSION APPARATUS.—B, 
Mol Liir 80 Rue Brutes, Parle, France. The 
Invention relates to apparatus for tho dlf 
fusing of essence or volatile liquids, and It 
comprises a hermetically closed receptacle, mb- 
talnlng the liquid and having a wick immersed 
therein and extending out through the metal 
stopper so that tha liquid la drawn out by 
capillary attraction. The apparatus is con¬ 
tained in a metal case the cover of which 1* 
pierced with small holes, thus permitting the 
vapors to escape, but protecting objects from i 
all contact with the Impregnable wlefc 1 

COMBINATION FILTER PRESS AND 
DRIER.—J J NxroLS, 800 Macon St, New 
York, N Y An object of this invention is to 
provide an automatically altering filter press 
la which the residual cake may be discharged 
without the aid of a fluid Another object Is 
to provide a Alter press having a sectional 
bousing, the stationary part of which presents 
a supporting wen for the filter plates and from 
which platen the cakes win detach under its 
own weight as soon as tbs movable sectional 
parts of the housing Is displaced 

Baldwin and Tori* 

l'LUMBER’S FERRETS. W ftHCATaunr, 
c/o IVcsaeola Shipbuilding Co^ Pensacola, Fla. 
The object of this tmvsuUon 1s to provide a 
construction te the form of flexible pUcrs 
which can be heat around a bend, or variously 
positioned to grasp and remove o be tractions. 
The device te extremely simple in construc¬ 
tion, end Is strong and durable te use 

TOOL—T It IpUJtea, 401 ft Mala 8t, 
M tape raid, Ga This Invention has for Its ob¬ 
ject tu provide a tool especially adapted for urn 
with motor vehicles, wherein a blade te pro¬ 
vided having a handle provided with an offset 
portion forming a stop for permitting the 
tool to be used aa s jack pvdal, the blade being 
adapted for moving dirt, or the like, and hav¬ 
ing openings to permit the tool to be used as a 
wrench snd either the handle or blade serving 
to assist la removing or replacing a tire. 

loMBINBD KEYHOLE GUARD —J Bo- 
»i«»ma, 302 N Avers Ave., Chicago, 11L An 
object of the Invention Is to provide a key 
hole guard adapted to he applied to a lock of 
ordinary construction and having mefine mov¬ 
able relative to the keyhole of tha loch, and 
means controlling the operation of a shatter 
which prevents or permits the insertion ef a 
key into the keyhole 

Hooting aud lighting 

WATER HEATER —F 3 Ctmroao, Paterae, 
Waih Among tha objects of tha Imran tins to 
to provide a device especially adapted for 
vaporising water wherein the heating riemMt 
Is interposal te an atectrieal elrcnit noonaOy 
open and adapted te he dosed by the a*, 
vaporising water, the arrangement being such 
that when the water Is all vaporised the air- 
cult will be broken 


Machines a M Meduakal Doricmi 

OKAH CUTTING ATTACHMENT FOR 
MILLING MACHINES.—M. PBw- ^ 

crly fit, Richmond, Va. The foteatte* rafotaa A «®ft>»CF«*a tSMW or IffiRj 
graeraRy to sttf ratting fiss ion s, fort more ops rat s fi match Efthfod iHUfo'foatf'M 
particularly te attaehmsnta fog mfflteg mb- St tiro petal Wftfoe te 4fo te fo te 
ehteaa tot ratting bavsl gears, te pfon* ah- *hfi OfoMfotf by OW d*WRte wh# I 
the pravteloa af a fonts* watch fifima dtefoaoo awny. Tha’AfoU* fo-m 
arffi ariamatimlly eat aad aaftatay te teat* oafi fiafote ^ ~nr R lliilfliliii 
9 mn £j* k J wam * * ***** teteftrtewtefc _ " 

poastbla m maahteaa af this character «gf ¥> # 

SPEED INDICATOR.— 3 R. foift, IftU .forth*, U % fcTStehtelO 

Center BL, Oafoary, Can ada - ThoetfoatdC teai 


tevasttea la ta g toy te a fifivtea aapatipity 
adapted fog «gp with aaatel or marfoa rank, 
for magimrlag dad tefite fog te vte#fo af 
tha aoriag ohjaat firtfo ikteh te tefi 
objaet, whsrate a fiavtea te | Siatiifi te tefote 
tha obaarm to vefola te ateffog davtea aa 
te flte ebjaet, aad lafiteattag moteate waa- 
traxtafi by te awtugteg^ te j te jte fimte. 
and wherein te relative ap aafi fopa gag te 
raoocdtfig m aah aute te mgrtip uf befog vptiafi 
In acaa cfia aa a with the fiHttafo te' te te 
range. 

LAWN UOWERw—O. Wood, teg W «Ut 
SU Seattia, Wash This fovaatish te af foe 
moaoayau type and foefodea a *a*el 4rt?a 
from te Mate running wheel la fha rotary 
cutter la % way to eri ateaa te a teaah or 
hafigA Prov tetea te made for tha aatfog ae- 
oommodatteg Uestf ia any qnavpnnaak af te 
ground wlthant affOtteg te pm< fiaham 
tkm. Tha cutter Is eptisafiRy Mleafi Af low¬ 
ered by turning te arena bar af late te «M 
or unwind a abate. 

TEXTILE FINISHING DRUM-—j Lnm, 
South River, N A This teveattea rdfon mom 
particularly to mechaatma for te tree taunt of 
laces and smbroMmUe. Ah objeat Is to pvavMo 
a Salsa lug dram upon which laoe or intisUffi 
may ha wound for te final trea tm ent ha vari¬ 
ous solutions foUowefi hy drying, and to pre¬ 
vent tha laee which te wwnud upon It foam 
shrinking, 

APPARATUS FOR THE DEVELOPING, 
etc., OF FILMS—R. C Humana, c/o foo. 
graph Co., 208 W J4«th fit. New York, N. Y 
Ills Invention has for its objaet to pmvlda 
a maehtna wfiersby motion pftetara fiteu are 
ran back and forth, in developing, washing 
and fixing, te desired period of treatment in 
each operation being reliable. An tmpertaat 
feature te that te film travels hovteoutal 
In Its runs back and forth, wbnrshy a foO- 
lew tank can he employe^, and te film at 
any time ean be folly obs er ved 

CLAMP DOG —A. P KlUm. 14ft W Tea- 
amt lit., Indianapolis, lad. A particular ob¬ 
ject of te invention te to provide a damp dog 
especially adapted for ate with grinder* or 
lathee. A further okjset la to provide a dog or 
driver which 1s adjoetabie and otherwlo* so 
constructed and operated as to exert a power- 
mi, effect) vs gripping actio* oa tha work to 
transmit te raqnltnd rotation to te work 
without fimrrtng te surface of tha caste. 

SIGNALING DEVICE.—L % WatdUfo Etna 
Mills. Cat The object of thfir invention la to 
provide mechanism of IP# eharaeter apeelftad 
adopted to he arranged aa highway# for warn, 
lug driven approaching each other from oppo- 
Eta direction* at dangerous plasm la te 
road, wherein each ear as It approach#* tha 
danger point operates the mechanism whteh 
controls ths sign el at te o pp o site side of te 
danger point far a specified length of time. 

ATTACHMENT FDR COAL CONVEYORS. 
—C a Walks*, Bramwen, W Va. Tha la- 
station relates g saernll y to seal mining ma¬ 
chinery, and particularly to an attachment for 
stationary or movable oca veyc ra, the parpaaa 
being te provteteo of a simple a*fi til swp—Mva 
davlco which can be rendfiy attached to a aoa- 
vayor for antomaticoRy osateoRteg te pafoago 
of coal t h m s fo saa to piaraat foaalmgt *f te 
ooal and to uniformly dtstribaU te foal to 
a saooad mbw 

FIRE IGNmnu—H PlUfiCfo Bos lfifi, Pan- 
goald, Ark. Aa object of te taventien hr to 
provide mmhanfM for Waitfor ftfdi ittfo 
tnnee. A further object Is to preside a trigger 
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Into tie **opd Jwri tfonsrida to* moaar 
tatoef *3** whkktobfoegtt In froa *U 
«rar pm many 00* Mirede d hr «*r 
neto~4t to tia-ptoto wtth an iron boat, 
of wit h, The rimvtoga wt towed Into 
tba chamfer of the pesos and n o npross e d 
Into a block eight by cwrivs by twenty 
tnohsa. U thto form manufacturers bay 
Hw stuff for reaadfltig Thousands of 
todi of It art wod i m y year 
The Phffedalpfcto company ban been boot 
known to tbs general puttie tor lto marina 
work in aalvacto* reresto, because of tbs 
spectacular natoro of thlo poronlt and tbo 
toot that famous old fighting «Wpo fall 
Into lto bands, lto specialty, however, U 
tba purchase of any kind of tnotal Junk 
that tba ordinary doalor Is not equipped 
to bandla Tba e—paay wlU buy the 
lightest or tba beeriest eorhpln tbo world 
It baa tom down hu n dre ds of bridge* 
Recently lto w ortuna n i wop t away every 
tract of tbo old Columbia Bridjtt over tbo 
Schuylkill lUrtr at Philadelphia in loot 
than sixty days. This Iron structure was 
put up st tba ttmo of tba Centennial Kx 
pgritton sad bas now been replaced with a 
m o de rn bridge* 

The Orm aloe boys railroads and trolley 
lines—itndndlax everything from ties to 
power plant A single si s tee n wheel troi 
ley per now stands on a side track in the 
»ttd to bear witness that there was once 
a trolley line called the Cape May Dels 
wars Boy and Sewell Point Railroad 
with eighteen miles of track, Its own 
power station, and right of way and 
twenty ears The junkman bought every 
thing but tba right of way. repaired and 
sold some of the cars on ashed and cut 
up tba others for rewriting dismantled 
the plant and scrapped moat of the equip¬ 
ment The company also bought and dls 
mantled the electric railroad from Dan 
bury, Conn to Bariem N T 
Since the ending of the World War 
this concern has been perhaps the largest 
buyer In the coun tr y of metal ranging 
from the vicious four point barbed wire to 
•bell Recently (he last of the obeli cast 
Inga. totaling about twenty five thousand 
tons, was shipped to a Arm at Glasgow 
Scotland, to be melted and need in the 
manufacture of machinery and tools All 
other war material except about tour bun 
dred miles of barbed wire and a large 
number of hydraulic p res se s built at a 
coat of 910000 each to compress powder 
has been broken up and sold The barbed 
wire la being sold to farmers all over the 
country It was meant to guard tba 
trenches of the A Hies, but It was never 
eeat abroad 

There is, of coarse a large quantity of 
nkkal-atoct amor Moot of the tonnage 
of this kind now In the yard came from 
the monitor Amphltrita, but there are 
also some remnants of the battleship 
lows** in the shops of armor and fight* 
tag masts All of this malarial la cut up 
with too oxy gcstylsna torch and sent bark 
to tba foundries tor rewriting Plates and 
bora of steal and iron that contain no 
nickel an Ant cut Into handling si see 
trith the torch, and then chopped up In 
huge shears the jaws of which will bits 
through six square inches of atari 
In greera! it may be said that them la 
no specific use tor tha different types of 
Iran and atari scrap All of it goes to the 
foundry and the atari plants to be malted 
over a*ala It to tha practice in these 
mUla to use the old metal hi combination 
wm a no# ore-^ as reworked wool U 
with near woof in toe making of! 
*t la tima tori' la 

that am 
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It la too cue- 
tom ef wire mills tor Instance to draw 
wire to a certain bundle-length and fre¬ 
quently an Ingot from which tha wire la 
being drawn will not be large enough to 
complete tha last bundle At other times 
the wire breaks This results In wkst are 
called * shorts which are sold as scrap 
The Junk yard contains about a thousand 
mllaeof this wire for which a reedy mar 
ket has been fonnd only within the last 
tow years Inquiry throughout the world 
brought to Ught the fact that three or 
four Chinese and Japanese firms nrc buy 
era of this material They dispose of it 
in small lots to native metal workers who 
use it in the construction of various n \ 
el ties Buyers of this material send out 
definite specifications for what they want 
They buy one hundred tons of used Aroerl 
can home shoes at s time for Instance 
and these are melted up by the smiths and 
used In making rasors, pen knives and 
novelties. 

The scrap yard has a sky line all Its 
own to one walking between the towering 
piles of metal Junk One such pile consists 
Of all sorts of curious shapes some of 
which weigh forty and fifty tons These 
are the skulls from steel plants which 
is the name given to metal that runs o\er 
the top of the mold or the metal which 
hardens In a furnace because of an accl 
dent The total amount of this steel in 
any one plant is too small for the mann 
factoring company to bother with Skulls 
accordingly are bought by this yard to In 
broken up for the furnaces 

A five ton weight mounted on a derrick 
mast Is used for most of the breaking up 
Under this tree tun nt the stoutest boiler r 
other piece of machinery soon becomes un 
recognisable and ready for the fire that 
will reconvert It into some thing useful In 
this connection no machine \s scrapped 
that Is susceptible of salvaging 1 he com 
pany operate* a machine shop where loco 
motives road rollers sewing machines anil 
\irtually everything else that can be in 
duced to mo\e ta rebuilt where possible 
and sold for continued use A large per 
rentage of the mctalplate scrap obtained 
is used for the manufacture of washer* 
in all sorts of shapes and sloes This c mn 
pony made all the washers used in the 
construction of the Panama Canal 

Some of the workmen engaged in tbo 
dlamantltng of plants become as expert as 
lumber jacks in their own line It Is a 
boast of the company that Its men can 
drop a smoke stack within fire feet of 
any given point Various methods art 
used for this work Foundations are cut 
away on one side and dynamite Is used in 
some Instances Where that is lmpract! 
cable foundations are replaced with dm 
tor underpinning until the stack tan be 
expected to topple of its own weight when 
these are removed The Umbers are then 
burned away For tearing down gas hold 
era the company uses a special axe whh b 
cute through wrought Iron as though It 
were Ught wood 

A metal junk yard may be likened to a 
history of the early days of Industry 
But It touches other things besides the re 
stance of business The company some 
years ago, dlamontled the power house 
of Sing Stag prison And even the Ml 
dynamos used to execute the first of the 
New York gunmen are now serving some 
useful purpose They were dismantled 
broken up sad sold to be remelted Sooner 
or later noma use is found for every pound 
•of metallic scrap that is kept off the dump 


Weapons at Sea 

(fonttiMMd from page tS) 
torpedo bite are, geoergllJ In spots un 
protected by armor Again ta the case of 
torpedoes, to* explosive effect Is m 
kanced by (be inertness of water, tor, by 
titter pre s su re, the frii foree of the ex 
pterion is bpreittM to the attacked 
pttrt butL 
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Softens the beard 
instantly 

Ends razor 
“pull” 


New 
Comfort 
in Shaving 


TP you have a heavy, wiry beard and tender 
A skin, don't be content with the old, painful 
way of shaving now that Shavaid, the per* 
fected beard softener, is available. 

You can really enjoy shaving and be rid of annoy¬ 
ances, if you'll merely coat the beard with Shavaid, then 
apply lather, without rubbing it in. The beard will 
soften instantly Then your razor will glide over quickly, 
smoothly. Your skm is soothed and kept in condition 
by this delightful emollient. No after lotions needed. 
Begin now to know this new shaving comfort. 
Buy a tube of Shavaid at your druggist's. 

BAUER 4l BLACK Chicago Now York Toro n to 
Motor * of SmHtrn Smrgknt Drmsim** amd Am* Bnatoeta 


Experimental and Model Work 
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ForGi 
perimental ft 


ir Work, etc. 

Fn9 ■ to IS m 
•wag Armored for 
Steam or Fool Power 
Voloopoda or Stred- 
ap Tired* 

W F ftJ Brno Co 
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^ourteen £atft £txttetft Street 

Jfcto gorkCtt? 

An Exclusive Residential Hotel affording 
the Dignity and Elegance of a Private 
Residence Opposite the Metropolitan 
Club and Fifth Avenue entrance to 
Central Park with easy access to Clubs, 
Theatres and Shopping centres 

(agtt & jftrttfort 



■LETTERS & FIGURES 214 
-„ 

Idonttfy Your Own Property 

U. O. Army » !—,!■» M 

Of thirty seven steal letters and figures made for 
U & Government to atampaoldier a equipment 
SutUbte for marking tools, wood leather feted and 
other articles of bard substance. S**e of letter 
■lightly tern than H inch. Sent poet paid, any 
where in Umted States for $100. 

FRANCIS SANNI 


MatUdtOe Cintmior *0* 
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RECENTLY PATENTED INVENTIONS 

(Continued from pope 34) 

invention relate* tn instruments having man 
(telly opera t m! key* ouch a a typewriting and 
typeaetrlnji machine* Jn which the key* are 
arranged In Iwinke or aaaorlated row*. Among 
the ohjf< t» la to provide means to enable the 
learner to quickly and really matter the key 
board for the manipulation of (b t machine 
under what W commonly callrd the touch 
ayatcni " 

M\nnNR vmi shredding bamroi 

AND TIIK LIKE* A n Williams riant 
Oty Ha ThU InvoutUiu rrlates to a tint 
chine for ahreddlwjc luttnbon for the purpose 
of making broom a. A further objecl Is to pro¬ 
vide a machine which In one operation makea 
at raws out of which broom a are to be menu 
factored wherein the bamtHKi or alullar ma 
terlal la akredded by rcclprocaMiiK Imutbs 
thereof over anil ably arranRcd meant fur ac 
eompllahlng the purpose 

Bl*OOT RACK —R Ulai K, 21 A3 Mnhrgan 
Ave., Bronx, N Y This Invention particularly 
ralatea to spool rack* for use in connection 
with warping snllla or wearing machines. The 
principal object la to provide a spool rack 
which la an constructed aa to permit of the 
combined uae of a sufficient number of rocks in 
connection with a warping mill or a weaving 
machine aa to run the mill atmaltaueoualy the 
required number of threads for tha maximum 
width of the cloth In one operation. 

KNIFE FOB CUTTER* —IT B. WnUAHR 
271 Balnbrldga Rt, Uroaklyn N Y This tn 
ventlon pertain* more particularly to machines 
employed fur trimming paper The primary 
object la to aa construct the knife carrier aa 
to greatly facilitate the operation of placing 
the knife therein and removing the rnme 
therefrom. By this method the danger of ac 
aidant in tha operation of attaching and de¬ 
taching heavy knives la greatly reduced, 

Mtdlctl DctIcm 

DENTAL ARTICULATOR —J HoMU c/0 
Thomae A J Drady 704 1*arker Ave Rox 
bury, Maes. An object of thle Invention la tu 
provide aa apparatus which materially reduces 
the time and labor required to manufacture 
•eta of false teeth Another object la to pro¬ 
vide an apparatus whereby a set of false teeth 
may he made which when Inserted In the pa 
tieut*a month will result In the maintenance 
of natural facial expremlon*. both In repose 
and la the movements of the features. 

Murtcnl Dtrlcet 

PHONOGRAPH.— C A. Fottit, 8173 N 
Sarah Bt, Ht T*ouls, Mo. The aim of this in 
ventlon Is to provide a device more particu¬ 
larly known as a magaalne phonograph An 
object la to provide a receiving compartment 
or magsslne adapted to accommodate an almost 
unlimited number of records. A still further 
object la the construct tun of a machine In 
Which any records may be Instantly available 
fur reproduction and In which It will not bo 
necessary for the operator to handle any of 
the records. 

MUSIC LYRE HOLDER —-W C Rain flit 
W Crawford St Klkhard Jnd This lnven 
(ton relates to mnslcal racks and more par 
Ucolarljr to holden ouch aa are need on band 
Instruments An nhji'ct Is to produce a 
bolder tor use ou auth Instruments as a clarl 
net and the like In which the lyre portion la 
held securely to the support without the use 
of act arrows such as are commonly used but 
having a clamping ring to Include the body of 
the Instrument 

Viol*.—A F Gmount,, BL Main Rt Oyster 
Bay V Y The object of this Invention la to 
provide a vloL wherein a strong simple atruc 
ture la produced capable of resisting rough 
use A further object la to provide what may 
be termed a comblnisl violin and banjo the 
parts Mug no arranged that the violin shape 
and general characteristics are retained while 
the banjo head la provided and held In place 
regardless of weather conditions. 

Prime Movers And Their Accessories 

OAH KNOJNK—W K Dnist h, Bremen Ind 
This Invention relates to gas engines of the 
nmltl cylinder two cycle typo An Important 
object la the provision of an engine In whleh 
la provided n novel port and passage arrange¬ 
ment for effecting the transfer of a charge 
from the compressing and charge forming sec¬ 
tion of one cylinder to the explosion section of 
the next adjacent cylinder, the tn ventlon be¬ 
ing adaptable for uae In connection with any 
tw-cycle motor having an cron number of cyl¬ 
inders set oMe by ride In parallel relation or 
arranged aa In a V typa motor or In opposed 
relation 


COMBINED BP ARK PLUG TERMINAL 
AND PROTECTOR.—B, H Weaol, Boater, 
Minn. The Invention has for its object to pro¬ 
vide a device wherein a oao-plece combined 
terminal and protector la provided for oon 
voatcntly attaching the wire to the plug with 
out tools or solder, and without the possibility 
of receiving a shock from contact with the 
parts. A fgurthrr object is to provide a device 
for preventing the terminal from becoming de¬ 
tached from the spark plug accidentally 
1'IBTON RING —J 0 Neal and 2 F nAgrr- 
nm Box 107, Granite City 111 A purpose of 
the invention la the provision of a piston ring 
adapted for use on Internal combustion «m 
glut's comprised of two rings associated with 



k roaTtow or a ctlindve amo riarow awn 
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each other la such manner that when In ap¬ 
plied position one of the rings la actuated by 
the pressure of gas to expand the other ring 
Into snug engagement with the walls of the 
cylinder and thus affectively prevent leakage. 

Railway* and Tkeir A cc cs oor iea 

CONCRETE TIE —A- C Rap*udi Box 1M, 
Harrisburg I*a Among the objects of this 
Invention la to provide a tie, wherein the body 
of the tie Is composed of reinforced concrete, 
having at each end a rail seat across which 
the rail extends, aald rail seat being of fibrous 
material and being anchored to the tie by 
the asms mrana which connects the rail to 
tha tie. 

ENGINE INDICATOR.—!*. B. Iluirr, MB 
Hamilton Bt . Springfield Ua. The object of 
this Invent too le to provide mechanism for uoa 
In engine* of any character for indicating and 
recording I he steam pressure at any port, tha 
direction of movement and the relation between 
the operation of tha valves and the aald move¬ 
ment. 

Pertain Inc to Recreation 

ruiuujc —j v wbua i«i w stub %u 

New York NY An object of the Invention 
la to provide a railroad pusole which will be 
Instructive and highly amuelng to both old and 
young Another object I* to provide a simple 
construction for the pusole which may be 
cosily and cheaply made The object la to re- 
verar the position of two trains by manipulat¬ 
ing the switches 

nmiUNHD GAME AND EDUCATIONAL 
!>!• VICK—1- Gutsi it a, 4 Ifl Hoffman Ave, Ban 
Francisco Cal The principal object of the in¬ 
vention la to construct a game apparatus 
wherein a part ie revolved for the purpose of 
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propelling game pieces so that tbs same may 
fall Into pockets denoting various numbers or 
characters. The gams may be played by a 
number of persona, and being of idmpla con 
at root km may be placed oa the market at a 
reasonable coat. 

Part mining la TaUdaa 

VEHICLE LIFT .—U F Radio, Quafcertown, 
Pa Among the objects of the Invention to to 
provide a lifting device tor vshlelee which 
may be readily installed to raise the vehicle 
shove the floor surface, to permit access to 


the tower and under portion of the Til MM 
without requiring a substantial portion of the 
floor to be cut away 

VULCANIXINQ H0LDe-O V Mpp, Ban- 
cock, Mich The Invention particularly relates 
to repair device* for tires. Tha prism object 
being the provision of a device of this eharme 
ter, which M capable of use with tires of dtf 
fneent dlmanaions, A further object la to pro¬ 



vide a device in which the beating medium 
used Is steam and In which the construction 
la ouch that the water of condensation may he 
properly carried off from within the boating 
chamber 

Firm WHEEL .—U A. MOW, J*., 008 
Perrier Bt New Orleans, La. Among the ob¬ 
jects of th* invention is to provide a fifth 
wheel supported oa an elastically cushioned 
vibrating plate, and having a rocker shaft 
thereon providing pivotal mounting for a 
trailer section so that nil thrusts, shocks and 
Jant art absorbed regardless of the angle of 
the trailer section, or the condition of the 
road or angle of the turn. 

COMBINED BUMPER AND LOCKING DE¬ 
VICE.—W H Caicwnu* «/o Country Club 
Orcbsrd, Merlin, Ore The object of the ia- 
veutlon Is to provide a combined hamper and 
locking device for use on automobile* and 
other power driven vehicles and arranged to 
permit the use of the bumper at the front end 
of tha vehicle for the usual purposes or for 
holding the front or steering wheels In locked 
position to prevent steering of the vehicle. 

AIR BPRINO —J J Isms, Kipling. Mteb 
An object of the Invention Is to provide mount 
ing for a pneumatic cushion which will ea 
tlrely enclose the cushion and which will per¬ 
mit the latter to freely function to absorb 
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■hocks and vibrations and give resilient support 
in any position in which it is used A farther 
object Is to provide a construction which is 
substantially watertight to prevent injury to 
the cushion through contact with atmosphsrte 
conditions, 

MAGNETO CONTACT—V Rioani, Hump. 
hJU, Texas. This Invention particularly relates 
to a contact which may be need to advantage 
with the usual type of Ford magneto An ob¬ 
ject being to provide a contact which may be 
quickly and easily removed, cleaned, and re¬ 
placed, and also one which will not make short 
circuits between the contact and the magneto, 

HYDRAULIC STEERING GEAR. — 0L B. 
C*i M e/a Bncyras Machine fir Tool Co., Baey- 
rua, Ohio, The invention relates to steering 
tsar for vehicle* An object to to product * 
type of hydraulic steering gear for use on 
motor can to supplant the present used worm 
and worm wheel type, or worm and segment 
type of steering gear to this sod the Inventor 
employ* a simplified hydraulic pump and Add 
motor or actuating mean a. 

ANTI8PLABH GUARD FOR KOTOR YB- 
HlCLBft. — L, B. Vaouub and K. TommmxKu, 
03 Rue da Louvre Vlroflay, Mat at Otoa, 
France. The object of this invention M to pro* 
vide a guard In t en de d to prevent the sptqtolug 
of liquid mod outward, to secompttsh thM a 
brush ta earned Jn a frame eespradid from 
i two vertical eras hinged ea a plate which «s 


adapted to mote vertMOUy and ****** «E * 
Plate eofgfre d ' ** the fh e a ri s el th* HWh 
by arms which alee S up po r t the b r u sh frame 
by meant efi springs. 

SWITCH LEVER OPERATING MRCHAN- 
JOK —H* D RLtmuma, P 0. Bex M. Haver* 
straw, N Y The primary object of thle in¬ 
vention to to provide means for operating the 
Ignition switch when the rame la placed m 
the exterior of a hog which In tun to courted 
by the dashboard of tha vehicle A further 
object la to ao construct a device that ouch 
switch may be operated from n point adjacent 
the steering wheel of tie Teh tola. * 

ADJUSTABLE TRACTIVE ATTACHMENT 
FOR TRACTION WHEEL* —R,*D. RallauO, 
100 central Ave^ BL P s tsraha rg, Fla* Mere 
particularly thle Invention mates to trae tto * 
wbeets of heevy vehicle*. the object to to pro¬ 
vide an Inexpensive attachment of an adjuata- 
blt nature, whereby to provide for the neces¬ 
sary grip upon roadway surfaces under vary¬ 
ing condition*. Generally qmUn| the inven¬ 
tion provides the nos of radial adjustable true- 
live members whose outer cods are pnJeetaMe 
through the rim of the wheat 

POWER ATTACHMENT FOR AUTOMO¬ 
BILE HAND pmfFRr-C. C Mown, e/e 
Book Supply Agency, CUntouvUle, Fa* Thle 
Invention relates to tire pumps of the ordi¬ 
nary character for auto m o bi les, end has for Ua 
object to provide mechanism for connecting the 
pump to a motor vehicle In seek manner that 
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when a rear wheel is Jacked up and driven by 
tbs engine the pump will be operated, the 
pump being connected with the spokes of the 
wheel and the running board, making an 
engine-driven pump qutokly and easily attached 
for Infiating any tire on the ear, either on 
the road or In the garage 

CANOE TRAILER FOB MOTOR VEHI¬ 
CLE*.—D B. Woooaurr, Nsetn Vista Ranch, 
Olathe, Colo. The Invention baa for Its ob¬ 
ject to provide means whereby a canoe may 
be loaded with camp equlppnge, covered with a 
water tight and dust-proof cover, wheels placed 
under the canoe converting It Into n wheeled 
vehicle of the trailer type, and connected to 
the rear of a motor vehicle to he drawn thereby 

AUTOMOBILE LOCK .—Vt F JwrHina, 
1814 Hanover Avt^ Richmond, Vo. Among the 
object* of the Invention to to provide a simple 
and durable lock to be operatively associated 
with the steering wheel and port of an automo¬ 
bile. A further object to to provide a look of 
•uch construction and material that It cannot 
be broken without great difficulty, thereby 
dlecounging unauthorised removals of the 
automobile. 

AUTOMOBILE LOCK.—J H Pwcn, Caps 
Girard ran. Mo. This Invention relates mors 
particularly to locks for Ford automobiles. 
More especially the Invention alms to provide 
movable locking arose with extension* engagea- 
ble with one of the radial riba or spokes of 
tbs steering wheel so that when these arms 
are locked the steering wheel wfll be nmuely 
held against rotative movement In addition to 
the locking of the spark apd throttle levers. 


DESIGN FOR A MOTOR VEHICLE RADI 
ATOR.—V W Pa an, 80* Lafayettq EL, New 
York. N T 

DBMtGN FOR A MOD GUARD/—R. U TOH- 
limoom, Nora Branch, Mieh. 


We wish to call attention to the fact that 
we ore in a po eltle a to reader c om pe te nt eerv* 
km la every branch pf patent er 
work. Our staff to o om poosd of 
electrisal *s4 chemical espetta, 
trained to prepare and prosecute all 
appUeatieao, trteupcetive of the eomptox 
of the onbjbrt matter Involved, or of the 
specialised, teehaleel or oetoa tt fl# knowledge 
required therefor 
We also mvo 
world, Whs assist Jn the i 
nod tra d* m a rk uppHratlraq filed' to oH'i 
trtos terffifin to the Untied i 

MUNN A Oa., Rsltoltsru of Figh y 
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W*|«M «t Baa 

(Oooftlwterf from p*#« 59) 
la coaikteriiif tba care of tbs capital 
ship, it gnu* wrt be taawn a a trait, but 
an « craft of graft offensive power for 
gaining control of the raff btft which bu 
a number of agencies protective and of¬ 
fensive, to aaaUt and protect It If the 
protect* agenda* are allowed to lag 
behind the development of a new arm 
thare la no oedhskn for hysteria concern¬ 
ing tba paaatag of the capital ah Ip, In 
stead, there must be concentration on the 
provision of defense measorea to meet the 
new menace. As In the past, yon did not 
■end out a battleship devoid of armor, 
anA^aa in the preeeot yon give her a de¬ 
stroyer acieen against submarines, so. In 
the future* aba will have a protective Berr¬ 
ies of fighting aircraft 
Notwithstanding all the hysteria con¬ 
vening the pairing of the capital ship as 
a type. It snnat be remembered that the 
cheapest and moat powerful trait weapon 
Is the p#*. It hurl* explosives in large] 
quantities at mormons velocity The hat- 
tteehlp is the type developed to use It at 
,*en *Aud, the battleship or some other 
type adopted to carry this weapon, with 
protection inherent in itself, or In support 
lug types, against the menace from the air 
and subsurface, will always control the 
mm and be the dominating factor lu naval 
warfare as tong as commerce moves In 
surface ships. Hboold commerce in bulk 
and enormous quantities ever move by air, 
tlien, and only then, shall we see the bat¬ 
tleship displaced as the dominating figure 
at sea. 

However, the havoc made by the sub¬ 
marine against sea-borne commerce in the 
last war will be duplicated from the air 
lu the nest war. If defensive measures ore 
not devised and provided to meet it As 
In thin war with hostile submarines, so in 
the next, with hostile aircraft, any ctmn 
try will be at a great disadvantage If ad¬ 
equate air defense for Its sea-borne com¬ 
merce is not at hand 
Aircraft, used as a destructive agency 
lu a sea battle, can be largely discounted 
as a determining factor, for nullifying pro¬ 
visions will be made, aerially, by both 
sides before such a buttle Is Initiated. Bat 
the use of aircraft on a large scale against 
merchant vessels will hare the same ap¬ 
plication aa the submarine unless meas¬ 
ures are at hand for defense, namely, anti 
slnraft guns and counter air-defense The 
Inability of the aircraft to operate for 
lung periods without the assistance of a 
floating or land base will mitigate against 
Its use and value. However, the mer¬ 
chant convoy of the next war will need 
two or mare anti-aircraft guns on each 
ship, and one or more fighting planes on 
deck, especially when within MO miles of 
the enemies’ bases. If control of the sea 
Is not already obtained, or if the enemy 
has carriers or men-of-war at sea, to be 
used as raiders, merchant ships must 
carry aircraft at all times. 

The fhnatidsm of the air force advo¬ 
cates la not warranted ao far as It calls 
for the destruction and abolition of sur¬ 
face types, particular!# man-of-war or 
merchant vessels. Economy largely deter¬ 
mines trade routes and methods of car¬ 
riage; Both are s usc ep ti ble "Of modifies-- 
tlon In time of war Sea-borne commerce 
for long hauls, win always, in peace time,, 
be carried fa surface craft since such 
craft are and tfcxut bet ter this and the I 
'rot generation the cheapest method of 
transport over water No nation can meet, 
in war tiara, an economic shortage of fuel 
or military suppttee by air transport or 
Knb*ttrfaet craft An adequate number of: 
KU rii craft would not be bunt In peace 
time because of Y Kjpt pt L 
la war tim * mom, abMdjr k*t, M&t 
attempt pa a laat n$Mtea* to atata tto 

air- 


m. 


<* alaaawr *ttk «Mfa attawa 
<&*•* toit -mr 
te a /tetaitolatot tutor to natatt 

““■to a tortM a ^ to u taatm at i 
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A Chat with Madame Carle 

(Continued from page 95) 
mad e an Industry of It Our radium pro¬ 
duction surpasses by tar that of any other 
country We have found almost countless 
ways of putting radium to work, such as 
illuminating watch dials, locator buttons, 
house numbers, chain socket pendants, 
gun sights, instrument dials, and so on 
And what satisfaction for Madame Curie 
to learn, as site very quickly learned, that 
our methods of extracting radium from 
the camotite ores of Colorado arc pre¬ 
cisely those which Professor Curie, her 
husband long since deceased, sod herself 
employed In a modest laboratory back 
some two decades ago when radium was 
first Isolated and studied by Itself 
Despite twenty years of study and re¬ 
search devoted to radium aud radioac¬ 
tivity, Madame Curie admits that she has 
much to learn And If she knows very 
little about this most Interesting of scien¬ 
tific studies, who does? Radium, she tell* 
os, must be handled with great care 
Careless or Inexperienced handling may 
prove dangerous ami perhaps fatal We 
noted that one of her hands had been 
affected by the radioactive raya aud her 
general health, so she told us, bad been 
undermined aa the result of intensified 
wartime work with radium 
But whnt will Madame Curie do with 
her gram of radium, now that Rhe has 
realised the wish of her life time* That 
Is a difficult question to answer Kven a 
brief dlacusaloa on radium und radio¬ 
active properties soon lead* to an Impen¬ 
etrable jungle of technology, through 
which the Inexperienced layman cannot 
hope to ims*. Ko Madame Curie, with a 
modest smile, could not tell us Just what 
she Intended to do nltb the precious gram 
Hbc explained Imwover that the Curie 
Institute In Paris divides Its efforts along 
two main tines, namely, physicochemical 
and phyricnbiologlcftl as she terms them 
The former has to do nltb the study of 
radium mid radioactive substances purely 
from the standpoint of the physic 1st, while 
the latter deals with tbelr application to 
the treatment of human ailments Mad 
a me Curie Impressed us as lielng aa much 
Interested In one as the other Answers 
to a few medical questions made us feel 
that her Doctor of Medicine degrees have 
been most atqiropiintely awarded 
However little Madame Curie may be 
able to explain to us as regards her fu¬ 
ture work with said gram of radium, oue 
thing Is certain, and that Is that she 
needs rest and plenty of it Hhe told us 
the first part of her program called for 
protracted rest extending through July 
and well Into August By September she 
will be back In the Curie Institute, hard 
at work on the gram of radium Further¬ 
more, oho Intends t« carry on an extensive 
Investigation with a large quantity of 
mesa thorium, another radioactive sub¬ 
stance, which she has taken back with her 
It was a mighty tired but highly grata¬ 
ful and appreciative woman that railed 
for France on June 20th. Down In that 
holy of hoi to*—the specie room—of the 
“Olympic” warn her precious gram of ra¬ 
dium and a quantity of mesathoriom, val 
ned at f 106,000 in all, Bpecial precautions 
had to he taken on account of the ship's 
Instruments, for the compose** must not 
bfi disturbed In their normal functions. 
The Bureau of Standards carried out the 
shipping Instructions. A beautiful ma¬ 
hogany case lined with lead and steel was 
provided Although the box was not 
large, it weighed, with these linings, Uh> 
pounds. Directly in the center of the box 
were several small compartments, f oftne d 
of Igad and surrounded by steal, each one 
of the right rise to admit a small gtam 
tube containing a portion *f tba radium 
salts—the term in which the metal Is hate 
died for shipment n» lid of tbs mg* 
hqgany box was inlaid with a gold Plata, 
handsomely merited with the following 
inscription* “Ptereuted by the Prmldeot 


of the United States on behalf of the 
women of America to Madame Marie 
Hkludowska Curie in recognition of her 
transcendent service to acleuce and hu¬ 
manity In the discovery of rad I tun. The 
White House, May 20, 1021" 

Counting Bacteria 

(Continued from page 29) 
law The two circuit* form in the ocular 
Held two adjacent layers which the ob¬ 
server equalises by the dimming process 
baaed either on polarisation phenomena 
produced by glass prisms, or else by the 
gradual tilaplacemeut of a dimming plate 

In the new opaclmoti r the luminous 
source In a nitrogen lump of 100 candle- 
ixiwor contained lu a metallic gloln*, al¬ 
lowing light rays to pass In tuo rectangu¬ 
lar directions. A lens projects a paral¬ 
lel pencil through two window* d la met 
rlrally op)x»sed in the side of a copper 
n'dplent full of wut< r destined to receive 
tin emulsion tuto On going out, the pen¬ 
cil after having passed through a selec¬ 
tive colored screen |K*netmteH h total- 
reflection prism and then form* into a 
leu* which throw* the ray iiimui n gluw» 
cube formed by two right triangular 
prisms put together along their hyputhe- 
miMH, one of wbleh, partially slivered, 
throw* It finally Into the mh nmeope The 
other isnril of light follows through the 
colored wrecu aud passing through an ob¬ 
jective It traverses the glum cube through 
its nun silvered part and salmoquently 
|H*netrates Info the field »f the ocular of 
the microncope Before peiu trating Into 
the objective this lumlnon* ray passe* 
through a photographic pinto, more or 
less dimmed the intensity of darkening 
having l>een previously determined hy 
mi an* of speetrophotometrle measures. 
This plate mounted on a glass c>Under 
phot* upon Us center by the action of 
a little handle which the observer actu 
ate* from the outside mid hus a photo 
graphic stale dividing Its length Into 100 
equal parts. In addition, the <harntteri*- 
ties of the objective have been calculated 
mi that the Image of the divisions shall he 
formed on the level of the *Nver surface 
of the glass cube so that it may be seen 
lu the microscope nt the same time as the 
limit of the two !a)ers. The equaling of 
the latter and the reading of the wide 
Ik therefore made In the same field In 
order that the observer lie not Influenced 
by any preconceived Idea n handle allows 
him to actuate a movable shutter which 
reveals the graded scale at the exnct uu»- 
meut needed 

A* the gradual dimness of this photo¬ 
graphic plate or screen Is measured l»y 
mean* of an arbitrary graduation, It Is 
necessary to mako an empirical ralibra 
lion For that purpose n curve Is con 
Htrueted connecting the division* to the 
standard chosen as representative of bar 
tc rlan aulMtanee, such us for example the 
t/ry weight of lmcteria per cubic centl 
uu ter of emulsion 

After having taken as a standard a bac¬ 
teria n emulsion the same is divided in 
t*o part* One Is put Inside n centrifuge 
apparatus and the mixture at the bottom 
1* drawn off and washed In distilled water, 
when It ta weighed at 110 degrees. Thus, 
the not weight tn milligrams per cubic 
centimeter of standard emulsion Is ob¬ 
tained. With the other part a series of 
emulsions ia made up which are succea- 
Hlvriy examined through the opacimeter 
By using tho amounts read out as abscis¬ 
sas and the corresponding dry weights as 
ordinates, the calibration curve is ob¬ 
tained In the laboratory the strength of 
the serums is not ex pr ess e d In dry weight 
but by the number of bacteria per cubic 
centimeter aod, therefore, after having 
obtained the standard, microscopic counts 
are made by means of the Angus cell 
lastly, from time to time, the various ad 
Jnxtmenta of the apparatus are verified by 
means of opal-colored glass pistes dis¬ 
posed in tabes and which are used ter 
constant opacity tests. 



To solve temper¬ 
ature problems 
thoroughly—indi¬ 
cating, recording 
or controlling- 
add the experi¬ 
ence of the Tycos 
organization to 
the resources of 
your own staff. 

SpocMc hformatloa without obfidatfoa 
or daisy il you gtvo ha soatoctlo* 
vbn writ!** 

Jqykr Instrument (bmpamm 

Rocb—ter, N Y 


I Aar* 1 1 Stow or fiV Trmparmtur$ in&rumrmt 
fur hmry Pur pet* * 


Weber Crank-Pin 
Re-Turning Tool 


NO RUNG 
NO OFRftETTINQ 
NO JIGS 

A prttMuo tool wfalflh 
will hBprow and upwd w 
your niotor ntivhlM *urk , 

I'nuiiriluMOTautoiiiotitm, l 

curacy with om mtuuK of the emnfcflliaft 
In the lftihi on ptmtera Kach inn nt* 
n ib be re-tumed In from * to VnfoirfML 
A H ffM iartw to I Ik I the opera¬ 

tor to make each yht exactly the Mm# else, **d 

as.asfiSMMrsars.tKt.. 

■M ins wmm m mow praw si rarai* 

wm« 1* Mr Mtor atto* Fnef 

Snr'SJMR? TO fli£K&£& 



Kl 



IMMtSt 

usra, 

Sadi dHi, I 
17MLP «.| 

uni timmii m i 

53j 

^^.75 

^iMfc , 


We Will Make It 

Anything in • metal stamping or novelty pro¬ 
duced (ram say metal end hn faked In any color 

Water bary Battom C m, Waterbary, C osm, 

Do you need a 
Light Powei 
Unit? 

fffb d ones fur bite 
motion site /to on 
itahU btU 



TUB 



Multi- 

Motor 


This sngins 1* ctesigned aspsdally for 
uaa on machines and dsvtora whore rail- 
able p ow er , light weight and com p a ct ns— 
ere required. 

Mate la H fc*. aod t b.p. aim*. Atr cooled, 

—‘-[a* nr a — o lhn Squlpped far bettnry 

IgaMoa Opo un lm wtHttto nonaa 
in opwstiee. Comaa Atfly 


Our Beftamrleg Dapnrtmaat hi ek your 
and If yon wfU mad aa the detafia of yon 
we will ha (lad to glva yew com* 


THE MAYTAfrCOt Dtet Z, Nratss, tore 




86 


SCIENTIFIC AMERICAN 


Jaiy 9,1981 


LEGAL NOTICES 


PATENTS 

II- YOU HAVE AN IN YEN l JON 
1 width you wish to putuut you can 
writo fully and freofy (o Miiiid A 
Co Tor advice iu regard to the beet 
way of uhLtiining prote* tion Pinnae 
Hand sketches or a modi I of your in¬ 
vention ami a description of the 
device, explaining its ojierntion 
All oomiiiumeationa are strictly con¬ 
fidential Our vmI practice extend¬ 
ing over a period of seventy yearn, 
enables us in many cases to ad vine 
in regard to patentability without 
any expense to the chant Our Hand- 
Book on Patents is sent free on re¬ 
quest This explains our methods, 
terms etc, In regard to Patent*, 
Trade Marks, Foreign Patents, etc. 
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roalage prepaid In Lotted Rtstre and po— o a 
■Ion*, Mexico C nba and Panama 
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■dentine American Monthly 72c per year ad 
dltlonml 

CanedUn P«4*« 
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Ht ten tide Amerlran Monthly flfle per year addl 
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Hie combined subscription rate* and rates to 
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Remit by postal or express money order bank 
draft or check 
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NEW BOOKS, ETC 

The Htiiiy of Chemical Composition 
Uy Ida t rtrnml New York The Mac- 
millHn Company, 1904 8yo , ttSO PP>, 
illuHtrulcHl 

This eeparate treatment of chemical compo¬ 
sition concentrate* attention upon Important 
farts, and glree the Initial discoveries and tbs 
trend of empirical knowledge It shows that 
the accepted notation Is Independent of the 
nltlmate constltnttou of matter draws a dis¬ 
tinct line between facta and hypotheses while 
cmphajdiliut the usefulness of the latter, and 
elsborate* selective researches that lend them 
eelre* to the illustration of various viewpoints 
in preference to attempting fnU historical 
detail. 

The Idyl or thk Shut Bamboo By 
George Parker Holden, M D , FjV C 8 
Cincinnati H tew art and Kidd Company, 
1920 8yo , 27b pp , illustrated 
Here le another of those delightful Btewart 
Kidd books anenl the art of angling Tbs 
joye of the fisherman are sympathetically 
drawn there are chapters on rod making— 
spilt tin* out ami aaaembllng tapers and plot 
ting, gluing up and Otting windings and 
guides, baudgrmspe and reelseats are dealt 
with expertly and the reader la Initiated into 
the home cultivation of ellkworm gut, the 
technique of landing neta and equipment, and 
the features of a model anglers camp 

11AITUAI Ejvolibh for New Amexh anb 
By ltdf» M O'Toole New York D 0 
llcath ami Company, 1920 8vo , 196 
pp llliiHtratcd 

Thu causes for Miss *) Toole a brilliant sue 
pi bb ae a teat her of our foreign boro are ap 
parent In IhU simple reader with lte care 
fully graded lessons Its ultimate purpose la 
Americanisation the facts at the end of 
rarh chapter to be memorised tench bistort 
cal and political truth* lo that end The 
Initial sections are fall of splendid auggestions 
to teachers and deal with devices and methods 
and the couduct of factory classes 

Thk Boy fckoi th Yea a Book 1920 Kd 
lttHl by I>iinkltn K Mnthewn New 
\ ork ]> Appleton nod Utnnpony 
8yo , 255 pp Illustrated 
There 1* a liookplatt with space for th* 
owner's name mid any boy will be proud to 
! have his name on such a book os this. He 
I will thrill to high adventure In the Mr, 

[ yearn toward the woodsy cookery of Ladd 
i Hum ley, and ecstatically follow t>r Uornaday 
In the track of (he great brown bears of 
Alaska Dan Beard tells how to make knife 
scabbards and hogans. If the reader Is a wire¬ 
less enthusiast or Interested In popular science 
or in Indian lore, he will And here something 
about all of these things. 

The Human Moto* Or tho Scientific 
Foundations of Labor and Industry 
By Jules Amur I>Ke New York E 
1* rmtton and Co, 39CJ9 Hvo 300 11 
luatrutlona, numerous tablet*. 

Of late years phyaloluglcal data relating to 
working efficiency hare been steadily acrumu 
Is I lug ami much of this accumulation l« au¬ 
thentic and of practical help lu Industry fhir 
author who Is Wreelur of the Researrh Lab¬ 
oratory of Industrial Labor at the Consrrra- 
toirt AsHoasl ifn Art « r# Jfcflcr*, first mim 
m a rises general principles his lengthy conoid 
ere Hon of the human body as a motor and 
of the conditions under which It attains Its 
highest efficiency as a working instrument Is 
u most interesting and enlightening piece of 
writing 1‘niprrly understood and applied bis 
shrewd and represent stive selections from the 
iimss of literature available should lead dl 
rvctly to that desired consummation greater 
output with less expenditure of effort 

OLD AT Fo»TT OB YOUXO AT SIXTY By 
Robert 8 Carroll, MD New \ork 

The Macmillan Company, 1920 8yu , 
147 pp., lllnatratcHt 

Dr Carroll, who will be remembered as the 
author of several popular works on Jangled 
nerve* and their retiming marshals such In¬ 
formation as erirtac* and psychology offers to 
enable wan to grow old gracefully, retaining his 
powers to an advanced age HU workable fea- 
ommendattons embrace (ha physical, mental 

and spiritual and their adoption would with¬ 
out doubt bring greater comfort sad satisfac¬ 
tion to tVk later years of ltfe 

RoAMTffo Thboctoh the Wwt Indies By 
Harry A Franck. New York Th# 

Century 0o^ 1920 8ro , 486 pp , 11- 

luatrated 

These sketches are the 'raadom pickings' of 
an eight months tour of the Antilles by ths 
observant author of A Vagaboad Journey 
Around tho World ” They are not Intended 
as a traveler 1 * gulda, though there ara naif 


hints be might accept with banaflt • their 
chief appeal is to those of us who do our 
traveling In a comfortable chair To each the 
story of this extended Journey will prove ab 
•orbing The American West ladies receive 
closest attention bat the British and French 
territory Is also covered with page after page 
of fine Illustrations from the author's photo¬ 
graphs and a map of bin Itinerary 

PiiYBiouxjY or Fabm Aniualm By T B 
Wood C BJK, MA, FJt 8, and F H. A. 
MamhftU, BoD I*art I General By 
F H A Marshall, BoD New York 
O P Putnam'* Bona, 1920, Svo , 204 
lip., 106 illuFtrarirms, 

Mtudenti of agriculture and veterinary eta 
dents will find this an uuuinally good treatise 
on a neglected branch of physiology The in 
rlt? stria I Importance of stock breading and rear 
Inr Is such that all resources of knowledge 
flbould be brought to bear upon them. The 
first volume of this work has chapters on his¬ 
tology the organa of digestion respiration and 
excretion the blood, the nervous system and 
so on until we eome to a very thorough and 
well illustrated section on the generative or 
gans and the mechanism of pregnancy and par 
tu lit ion The second volume will deal with 
animal nutrition 

A Thought Book on the Bck ratio 
Method Kdlted liy T Sharper Knowl 
son Philadelphia J B Llpplncott 
Company Hvo , 200 pp 
It would l»e hard to conceive of a work 
more stimulating to thought, more helpful to 
rliwe, emirate reasoning on broad aubjecta 
than thl* unique offering of Mr Knuwlann«. 
Imh page Is headed by a striking quotation 
provocative ami Intriguing the column* be¬ 
low provide spare for questions, answers anil 
notes, and in half the instances several qites 
(tons are provided ti model* Two or more 
Mtudeiiis using this text together will find 
many a fascinating evening tu the book and 
will make rapid progress in the development 
of their mental powers. 

Building thk KxtRgQENfY J ijset By W 
C Afattox CIovclnDd Tho Ponton 
Publishing Co, 1920 Svo , 279 pp 
10 portraits, 21 IlluatrHthmn 9 tnarts. 
The former head of the l*ubHeatlon Keetioa 
ha* here set down the full story of problems 
mot with and overcome by the Emergency 
Meet Corporation Hupplemented by an ab 
sorbing gallery of pictures portraying the dl 
rectors of this vast undertaking ship ex 
terlurs and Interiors launchings, and the Hog 
Island development Charts ihow bow exprn 
dilures wore converted Into ohips, how launch 
Inga and dellverlca progressed and other com 
partitive data of conatmrtion ami coat*. The 
volume haa a dignified format Is printed on a 
fine quality of paper and presents In readable 
form farts that all Intelligent Americans 
should be Interested In 

KrjcMENTAtr Oouimr in I’nurrimi By 
Fred J Thorcn Joliet, III, 906 Benton 
street The Joliet Calendar Company 
1920 Hvo , 61 up , llliiHtrated 

Tho author* course developed by ht* ex 
IH*rlciicc as printing Instructor hi the Uhlcmgi> 
public schools, sets forth for the benefit of 
the teacher the most approved prluclples of 
organisation, Inst met tonal procedure, and 
equipment. Most of the text is concerned 
with outlining «n elementary course In whteh 
the points pertaining to typesetting compos¬ 
ing and so forth are dearly brought out with 
a tabulation of sxerdsea, lesson material, and 
layouts. 

Creative Chew lotry By Edwin E Sloa- 
fion, MB, Fh D New York The Con 
tury Co, 1920 Svo , 811 pp , lllai 

trated 

In a most attractive form the literary ad | 
Itor of The /ndrpmdrmt give# u* thf facta of 
recent achievements in the chemical Industrie*, 
lie divides human progress Into throe periods— 
the appropriate, the adaptive sod tbs eras 
tlve, taking the last as bis them*, H* Jnatilles 
bis title, talks entertainingly of sack things as 
feeding the soil coal Ur colors th# rival 
sugars, solidified sunshine, and the products j 
of ths electric furnace, and, together with 
exact and edifying Information, opens up 
uiagloal vistas to ths thoughtful rsadsr 

Taft Pafwui on League or Nation a. Ed¬ 
ited by Theodora Marburg, UA H LL.D^ 
and Horace EL Flack, PhD New 
York The Macmillan Company, 1926 
Svo ; 840 pp. 

As everybody knows, Mr Taft stands for 
the T^safua. and Is quits as high aa authority 
upoa it a* any of these arraigned against Jt 
His Asasritaalsai cannot ba quastioaad apy 
mera than aoh his bgal kapwladg* had qoaU- 
Acattoas. Thaaa ^ sac h aa sad lattan wadaj 


mad* and written before the adaptlea of th# 
rwlaad Faria Covenant-—wKh ths exception 
of uoo article on th* revlasd Covenant. Fresh¬ 
ly smarting that, had ha been a senator, ha 
would faava voted for this Covenant, “Just as 
submitted," he blames the Frealdant for re¬ 
fusing to accede to reasonable modifications of 
Article X Ur Taft’a interpretations and 
opinions should be read by all who have the 
good of the country and of rivtUsatloa at 
heart, ha make# ths prMUcttoa that Mr Bald 
lng will be forced to ratify the League Cove¬ 
nant with reservation*. 

The Ventilation Hand Book By 

Charles L Hubbard. New York Tbe 

Sheet Metal Publication Company, 1026. 
8 to, , 231 pp , 100 engravings 
The first edition of this hand book, with 
Its suhjset nutter conveniently arranged tn tha 
form of qae*tioas and answers, was watt re¬ 
ceived, and the present enlargement and re¬ 
vision baa made of it an even better gulda to 
good practice. It Indicates tha principle* el 
ventilation as applied to furnace boating, 
treats of ducts, flues sod dampers for gravity 
heating, explains four and fan work, and con¬ 
cludes with n paper on the ventilation of 
ship#. 

Minkbaloqt By Edward Henry Kraus, 
PhD, 8cD, and Walter Fred Hunt, 
Ph D New York McGraw-Hill Book 
Oomiicwy, 1920 Svo , 661 pp , illus¬ 
trated 

This new and attractive text serves as aa 
Introduction to the study of minerals and 
crystals, and la the fruit of long rxperience 
lu teaching large classes of beginners. It 
compresses essentials Into a tingle volume 
without sacrificing directness of treatment, lo¬ 
st rad of, or supplementing the conventional 
drawings of crystals, we barn a series of fins 
original photographs. Mineralogy is sketchad 
In its relationship to modrni civilisation and 
to the economic production and uers of mla- 
rrala The human clement I* Injected by maans 
of photographs and thumb-nail biographies of 
distinguished mineralogist*. 

IjKasonh in Heat By AVm 8 frranklln 
and Barry MnrNntt Hethtehem, Pa , 
franklin and Clinrlet*, 1920 Hvo , 147 
pp , Illustrated 

The third volume In this Lesson Rories'* 
by two experienced educator* and writers deals 
with heat Their methods of teaching are 
directed toward coupling up mathematical Ideas 
with actual conditions and actual thing*,** 
hence their definitions while varying eonskl 
srably from the claaatcul form go to the heart 
of practice This. In college and technical 
school, lends vitality to a ctiurne, and holds 
the Interest of students hy Its direct path to 
real and definite knowledge and results. 

Advanced Hiiop Drawing By Vincent O 
Gaorge. B 8 New York McOraw Hill 
Book Company, 1920 Hvo , 147 pp , Il¬ 
lustrated 

By th* use of thla text those who are 
already familiar with mechaulca! drawing 
may gain a practical knowledge of drafting 
as applied to various lines of engineering. 
Among the dlscuoskms of the book are pic¬ 
torial representation, * Patent office drawings, 
electrical drawing, piping layodts, structural 
drawing and skeet metal work Some knowl¬ 
edge of orthographic projection and fair fa 
eillty In the um of instrument* should enable 
the student to master the progressive lee sons 
with little difficulty 

IjoiMum dkb Matuematik Herauago- 
gt*bun von Rmolborn Enter Band P 
Moisei, H Roth, K. H Hohfltx, Svo , 64S 
pp , 785 figure*. Zweiter Band G 
Ebrlg, Q Chr Mebrten* 8vo , 770 
pp , 70S figures, l^lpnig. Wilhelm 
Kngelmnnn, 1020, 

VoL I of thla comprehensive work deals 
with algebra, plane and solid geometry, and 
perspective VoL U, with trigonometry, ana 
lytUhl geometry, differential and Integral cal¬ 
culus and mechanics, concluding with th* 
mechanic* of const ruction Like all works 
emanating fimfi Ult house. It Is a very full 
and careful treatment of its subject for emi¬ 
nently qualified teachers and illustrates Its 
points hy a profuse um of diagrammatic ma 
tertaL T* technical students with a good 
knowledge of German It will ba lllaasiaatiag 
and helpful In a high degree 


How PaMb Bgxee An Hade. By Robert 
r ftdhMte. Lafoywtbs, Jud : Tha 
Sboart PabUahbqp Oompauy, 

12x00,; 226 pp ,, iUvgtratnL 
This handy uttie bapk tails tha 
hear to manufhetofa #tt aorta of paper bsxse, 


dapartSMat, on am h os tin g and gnM-laalag. on 
lahsi wort, a«a» with maay pfoturaa ac tha 
mask tn my art of tha taWhai pradfot 
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Jf —the contort and se rvice were aqnal to that of 
yoer (mote hotel or ebb 
—you won pra as good or better food than 
you ever before enjoyed. 

—the rooms left nothing to be dewed 
yon were otfered every privilege, recreation 
and indulgence gtvw on any first-class step, 
—the sbps craw seemed bound together m a 
conspi r ac y to make yon enjoy your voyage. 

Then 

—as an s a teD ig e n t American, keenly mmdfnl of 
the fact that the future of our country h m 
dusolubly baked with the nuantenance of a 
great merchant manna, 

You would 

—cross the Atlantic on Amenean-flag ships. 
WonUat yon? 

Tha U S. Mai Lina akmdt raady to makt 
good on these dabm for tanka. 

For atss and dssenpeen of s om e o s to pew 
epol Ennpitt 
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The President's Great Opportunity 

S ELDOM, Jf ever, lu history tun* one roan been 
presented with so sublime an opportunity for 
doing a work both great and good ns that which 
confronts the President of the 1'nited States at the 
present momentous era lit the history of the world 
We refer, of courts, to the practically universal call 
which has gone up from a war-weary and war hating 
world for our President to convene an International 
conference for the reduction of naval armaments and 
the prevention of future naval rivalry 
It took a world war to drive into men's heads the 
utter stupidity of settling delta ted u new lit ms by war 
Whatever the war has left behind It has certainly 
rooted that conviction in men's minds, and it la there 
to stay for a long time t» come W hy so? For the very 
simple reason that n nar of nations, where the is bole 
national strength and resources are engaged, Is so ex¬ 
hausting that the victor suffers only a little less than 
the vanquished 

If this bo so whence comes the flood of UteraAre 
attempting to prove that the notions ore looking for¬ 
ward to the "next war?" It comes largely from in¬ 
terested people—from defeated enemies aud from pro¬ 
fessional writers who want to make "copy*" whether 
In dAllies, in magaslnes or In the printed (took, and 
Who are acanhlng for ttie seuaatloual They And It 
In this damnable He as to the inevitable permanence 
of ©nr For tbe writer must write, and the press 
room Is clamoring for Its copy Finally, the perma 
oence of war Is proclaimed by those ghouls who fatten 
on the prc]*ratlon for and tbe practise of war And, 
by the way, ns far ns this conntrj 1 h concerned, these 
last named are building upop a false hope, for the 
President It was who said that should another war 
come, everything and everybody would be conscripted, 
labor equally with capital WhUb means that there 
will be no more cost plus ami no more ten to fifteen 
dollar a-day wage 

Do the people of the world want any more war? 
They do not, certainly not In a national sense lu spite 
of sporadic outbursts here and there, the nntlous as 
nations are saying In their heart of hearts that they 
bate war, and If they tan only see the any will make 
an end of It altogether Publicly tlnlr statesmen are 
saying tbe same thing lu unmlstakiihU terms 

8o the world has turned to us as the nation which, 
by virtue of Its wealth *n men and natural resources. 
Is best able to carry on war and has frankly asked 
us to take the initiative for ]ieare The pcopk of this 
country havo risen to that trv and have answered 
that they are for peace and for a reasonable reduc¬ 
tion of armaments More than that, both Houses of 
Congress hove voiced tbls call of the people lu a Joint 
resolution, in which tbe President Is asked to call a 
conference of the three great naval powers to discuss 
tbe question of reducing naval armaments. 

He do not besltiitc to repeat tliat never In the his¬ 
tory of this republic has a President been confronted 
with a finer opisirtunlty to do a great work for the 
healing aud uplifting of a sorely troubled world If the 
President should send out the call for swh a confer 
enco tomorrow, be would do It with tbe knowledge that 
not only the people of America but the cltlseus of 
the world at large are behind biro, and any thoughtful 
student of tho course of International affairs during 
the past few months, and particularly In the past few 
weeks, will fed justified In regarding the outcome of 
that conference with the most confident optimism 
In a very real sense and In perfect accordance with 
history, It can tie said that tfm story of the growth of 
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dvlliMttoa la a story of the substitution of reason 
for force, tbe substitution of the policeman for tbe 
soldier, the substitution of the judge for the general, 
and of the quiet, reasoned utterances of the courtroom 
for the dash and clamor of the bloody field of battle. 

A11 these changes we have learned to make as be- 
tween man and man, city and city, county and c o u n ty, 
state and state Today, tbe world la asking Itself 
whether it has the courage and the self-denial to 
carry the emancipation from war one step further by 
setting up an International cuurt*and pledging Itself to 
abide loyally by Its decisions. 

Tremendous 

K live In a beetle age. Tbe fever shows 
Itself in diverse directions, and nowhere more 
than In the written and spoken wont Our 
forefathers were better balanced, and It can be put 
doom to tbe credit of tho much-despised Victorian Age 
that its writers were at least moderate lu their speech, 
and had a \letoriftn habit of using words for their 
legitimate purpose of conveying exactly tbe thought 
that was In tho speaker's mind 

Not so today, for we are all more or leas victims 
of the germ of what we might call * superlativltls" 
Take literature, for Instance. We And that most of 
the mediocre writers, and not a few of those who have 
< latms to distinction, seem to bav* abandoned tho post 
five degree, look askance upon the comparative, and 
are only at their beat—or worst—when they revel in 
superlatives Things that used to be big are now 
tremendous." Things that a mid VU torlan would have 
pronounced to lie good are today ‘superb" A wonutn 
with some pretense to good looks who then would be 
called beautiful bus now become a ‘•dream", and so on 
and so forth It may be answered that this Is none 
of tbe business of a technical Journal, nor would it 
bo If the pestiferous little germ had not entered the 
Mired fields of science—an Invasion which is peril¬ 
ous for scientific accuracy and positively exasperating 
to the scientific mind 

Having thus delivered himself In the general, the 
editor now wishes to speak in the particular by di¬ 
recting the attention of Rngimru Amducaw readers to 
the post the tram, which, seems to have overtaken not 
a few technical writers, for nslug that much-abused 
w ord • tremendous’ In all sorts of connections in which 
It should never be found, and where it would be quite 
easy to substitute some old-fashioned Victorian adjec- 
ti\e wbbh would exactly express the truth. Whence 
nimes this habit of exaggeration? If onr beloved Mark 
Twain were alive today he might say that since "all 
men are liars," a listener, In tho endeavor to get at 
the truth of a statement, puts ft discount of 150 per cent 
on what he hears, and a speaker, If be wants to get his 
mi auing into another znau s mind, must overstate his 
case about 100 per cent Be tbe explanation what it 
may, there is a deplorable teudemy to adjectival ex 
maceration, of wblih the misuse of the word tremen¬ 
dous Is just now the most glaring example 

Now the dictionary defines tremendous as follows 
'such as may or does excite trembling, fear or awe, 
overpowering in character or quality, awful, dreadful 
as n tremendous explosion, tremendous invective * By 
way of Illustration, the dictionary quotes Macaulay as 
follows "The hattle of Bavennn, one of those tre¬ 
mendous days Into which human folly and wickedness 
compress tho whole devastation of a famine or a 
plague " 

Now, the desire on tbe part of tho scribe to put 
"snap" or "ginger" or "pep,” if you will, Into bis 
writing even If the subject bo a serious scientific or 
technical one, is perfectly proper, but he should never 
try for this result by meretricious or misleading means. 
For instance, If a sudden freshening of the fareese 
raises tho speed of the Cup defender, "Besolute," from 
ten to, say, twelve knots, It If perfectly proper to speak 
of her showing a fine burst of speed, but it Is ri¬ 
diculous to say that sho shewed a tremendous burst 
of speed If a yacht designed to make twelve knots 
on a reach In • fairly smooth sea succeeds In doing 
that, there Is nothing tremendous about the exploit 
The Kan Francisco earthquake was tremendous, tre¬ 
mendous was that blast of hot gases which swept out 
from tbe ruptured peak of Mount Poles, and in a 
moment wiped 80,000 men, women and children off the 


jute’ta as 

teoe of tl» MHk. I*. W<*U War, wttfc lain* at 
ten mHUon lives and 300 bttttoto* of wealth* was tre¬ 
mendous. I nd eed, the only thing trtnsndoaa shoot 
this widespread misuse of a great adjective is the 
tremendous scale upon which the tolly Is being perpe¬ 
trated. For the vice is spreading, end we have keen 
smeaod to find bow greatly the abuse of this word Is 
marring the work of some of our best contemporary 
writers. 

By all the rights of the thing, when a man sits 
down to breakfast and announces that he has a tre¬ 
mendous appetite, there should be a suddJn flight from 
the table; for to do justice to the term he should not 
only eat his own breakfast, but make abort work of 
father, mother and the whole family group* That 
would be a tremendous appetite! 

And, gentle reader, do not come back at the editor 
and sey that be is pushing tbe thing too far, that the 
adjective lu such cases Is used la a hyperbolic and 
exaggerated sense, as everybody well understands. 
We admit that In this last example the point la fairly 
well made But so Is our point, that when a language 
ao rich lu its vocabulary as the English, provides an 
ample supply of words that will exactly and truth¬ 
fully convey the Intended meaning, It Is a vicious prac¬ 
tise to reach out for words which ex pr e ss much mom 
than the speaker really Intends. If an Invention Is 
destined to take a useful place In tbe arts, do not 
speak of It as having tremendous Importance In those 
arts. If you wish to point out that a certain structure 
is not quite as strong as might be desirable, do toot 
say that the designer took a tremendous risk in build¬ 
ing the way he did Furthermore, It la a complete 
misuse or the word to say that so and so, or such ami 
such a device has a tremendous opportunity for useful¬ 
ness. There Is nothing to "excite trembling; fear or 
a wo" In the contemplation of widely-extended useful¬ 
ness. Quite the contrary* 

The State’s Duty to Its Bane Canal 

HH State of New York has built a very fine 
barge canal between the Great Lakes tqd the 
Atlantic Sea In this great effort it has ex¬ 
pended over 100 millions of dollars of the State funds, 
and there, unfortunately, It seema content to lot tbe 
matter rest OoQso^uently, the barge canal ia doing 
only a small fraction of the carrying trade of which it 
is capable Not only Is the canal able to carry a very 
large percentage of the total freight which moves from 
the Great Lakes to the coast, but It can carry this 
freight at materially lower cost. Proof of this Is found 
in the fact that the General Electric Qon^pany at 
Schenectady has built Its own barges and by moans of 
these it la shipping freight at a cost 20 per cent less 
than it can ship It by rail 

It muat seem strange to thinking people that In these 
days when every one is endeavoring to out down costs 
of production aud of delivery to the consumer, a water 
way like this, capable of carrying freight cheaper than 
<be railways, should be doing so little work. The rea- 
hoii Is to be found Jn the fact that during the period 
of many years covered by the construction of tbe canal, 
there was but one way for the manufacturer and the 
former to ship their goods, and that was hy rail. Con 
sequcntly, the i*ople have got Into the habit of think¬ 
ing and figuring in terms of tbe cost of rail transpor¬ 
tation They have yet to be taught to think In terms 
of canal transportation. In other words, there la need 
for a good old-fashioned campaign of advertisement, 
lu whi<h the shipping public must have put before 
them tbe capacity of the canal and the fact that It 
can carry freight from tbe Lakes to tbs New York ter¬ 
minal!; not only cheaper than railroads, but on ah 
average, In equal time These facts should be m a d e 
known through the press and In that varied and very 
effective form of pamphleteering which has been de¬ 
veloped Into an art hy the modern advertising expert 

And this work of advertising tbe canal Should be 
dona by tbe State Itself; foa this It a Mate work, btsllt 
for the dovdopmeat of the State, whkh Jacks today 
only the thoroughgoing backing of the Bute In the 
way we have Indicated to make tbe enterprise the tt* 
oess which It dea srve a to be gad, we firmly bettere, win 
prove to be, If the State wl|l lend its Influence to a 
legitimate, weU-tipoght-out and jwslstoat edeoattve 
propaganda. 
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El ec trici ty 

Hy <iu * > w tr k Flail Ut Japan. —It li andantood, 
state* an laws of Ffamtce **4 Commerce, that a plan 
for the ooovtrnotlob of nine hydroelectric plants to use 
the waters of the Bho and the Chlvnsa Rivers is being 
considered by the Hjrrtgo Prefecture! Assembly It Is 
pro posed to begin construction in 1921 and to com 
plete three plants every two years until 1926 

New Type ef Hifh Reel stance.—In a recent issue of 
ZeUeekrift Technbchc Phyrik there is n descrip¬ 
tion of a new type of high resistance The resistance 
consists of a*thin layer of graphite wound round a 
glass spiral. A convenient way of mounting It Is to 
attach it to the stem of an ordinary electric bulb 
which is filled with hydrogen to facilitate the conduc¬ 
tion of beat. Sample resistances, varying from about 
3 X 1<P to 3 X 10 4 ohms, have been tented and found 
to be very constant They are capable of taking up to 
1 watt per square centimeter of graphite surface for 
continuous loads. 

Antemaite Csnvsrter Stations*—A recent article de¬ 
scribes In detail the Brown Boveri system of automatic 

* single-armature converter stations. Such automatic 
stations seem destined to play an Important foie in 
future conversion and distribution work, as by Install¬ 
ing separate converter stations close to the main feed 
points, groat saving can be effected In conductors, 
voltage regulators, etc, and with automatic stations no 

• peydh^ent staff Is needed. Starting, stopping, restart¬ 
ing after interruptions, alarms and permanent discon¬ 
nection in case of uncleared faults, ore alt carried out 
by means of a combination of time switches, relays, 
contacts and distance controls. 

Experiments on Residual Charge. — Investigations 
of residual electrical bl refrlngtmc# having led to the 
observation of a residual charge in condensers in a 
spark circuit, an experiment whs undertaken to show 
the residual charge of dielectrics, particularly glass. 
The experiment, continues Revue Oenerair de VRlertrl 
tile, was carried out with a Leyden jar charged by a 
small Rnhmkorff coil across a point-disk gap A 
water rheostat and a Oclssler tube were shunted across 
the condenser The coil circuit was momentarily 
dosed, a spark obtained across the tube After the 
circuit was opened, a series of residual sparks could 
be observed In the dark, occurring at Increasing inter¬ 
vals of time The number and spacing of the sparks 
depend on the resistance 

The Storage Battery at Its Best.—It is remarkable 
that storage batteries can be need and abused on auto¬ 
mobiles in the way they are In every -day practice 
Year* ago it would have meant a very short life for any 
storage battery submitted to the gruelling service of 
automobile starting and lighting. Kvery time the en¬ 
gine Is started on the average automobile, anywhere 
from 80 to 30 amperes Is drawn from the storage Lot 
tery—a very heavy drain, to be sure Often, too, auto 
mobile storage batteries are discharged eowdderablj 
below the safe point, yet these batteries somehow hold 
out Also, they are often overcharged for long period* 
without immediate harm The wonder of it nil is that 
the average storage battery gives such long service 
under the circumstances. 

Electrical Analysis of Aluminum Ore.—An Import- 
tsnt discovery, a new method of extracting aluminum 
from a certain mineral, which affects the future de¬ 
velopment of Japanese industry and the formulation 
of an established air policy of the Japanese Govern 
ment, Is the result of the investigations which have 
been carried out by the experiment station on the 
production of aluminum and Its compounds. A great 
refinery plant driven by electric power is to be estab¬ 
lished at Yoyogy A project la under contemplation 
to establish a semi governmental company for the man¬ 
ufacture of aluminum by the new method, which con¬ 
sists In the electrical analysis of ore by Korean alum 
and other materials and enables the production of 
more than 99 per cent of aluminum. 

Ptatodi lump far Switch GrcuRa.—If two metallic 
electrodes are Introduced Into a glass bulb containing 
a rarefied atmosphere of aeon or helium and a direct- 
current Yoltage of at least 160 volts is impressed upon 
the two electrodes, the negative pole will halt a dis¬ 
tinctly visible light, which at about 220 volts becomes 
so bright that such a lamp may be used advantageously 
for signal purposes on switches and similar apparatus. 
On alternating current both electrodes show the light 
< mission. A great variety of such lamps were recently 
introduced by the Julius Pintscb Company of Berlin. 
Parallel with a fuse, such lamps detect and show a 
burn-out They win serve at a position indicator for 
switches or as a distant indicator of the condition of 
• motor, These lamps have many different appitea* 
tta* othar than those already mentioned. 
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Le the “Poor* Indiana-Owing to the sale of vain* 
able oil Unde In Oklahoma approximately 2,000 mem¬ 
bers of the Osage tribo will receive an annual Income 
of 110,000, and the Osage IndUna become the richest 
people in the world per capita 

Best Wire fer Picture*.—They have recently been 

experimenting In England on the best support for pic¬ 
ture* and It was found that plain copper wire In one 
strand Is far superior to twisted bras* wire, and copper 
wire I*, of coarse, not liable to rust 

A Bird Sanctuary for GnUs* — Natural history has 

many students In Canada proper and the province*. 
The town of Yarmouth, Nova Scotia, has recently pur 
clmsed an Island In Its local Lake George as a bird 
sanctuary for great blot k backed gulls 

German Emergency Cook Book.—One Magda Trott 

ha* written g cook tiook giving recipe* for substitute* 
for food or food substitute* used during the emergency 
that followed the outbreak of the la& war It Is 
called “Ktxhbuch mlt 600 Kochvor*cbriften bus Knap 
pen Tagen” 

The Purification of Olive OIL—The disagreeable bit* 
ter taste acquired by olive oil 1* due, probably, to the 
decomposition of albnmold substances By beating the 
oil to 100 degrees Oent, these latter substances will be 
coagulated and may then be readily removed In or 
der to remove the free o<ld fat* It suffices to agitate 
or *hake up the oil with lime water 

Popularising Mathematics*— At the summer session 

at Columbia University an attempt will be made to 
show teat hers bow to make the study of mathematics 
attractive If the same effort bad been made years 
ago to popularise mathematics hh was expended on 
chemistry we would have more people with a mental 
background capable of understanding Einstein, whhlt 
in by the bye to be Included In Columbia for the first 
time In a college curriculum 

Groek Art for Poor Children* —To impress the value 
of the classics on young and poor children the Unlver 
«lty Settlement House at Beacon, N Y has erected a 
mansion whose porticos are representations of the 
Parthenon and the Erechthium at Athens One facade 
la built on the limit order and the other the Doric 
order Ho now the beauty starved hoys and girls from 
New York’s great East Hide can play and live under 
the shadow of the great examples of Greek architecture 
—even if they are executed in pine 

Three Killed by Radiant's Effect —The death of 

three person* connected with tl*> Radium Institute, 
which at first was declared to be directly caused by 
their proximity to the radium, has been found to be 
only Indirectly the result of their work An InvestI 
gstlon recently completed showed that while the throw 
victim* died from ordinary disease It was their powei 
of reslutance that bad beeu undermined by their work 
with radium Every member of the Radium Institute 
' was affected by the presence of the radium Each of 
the three who died was suffering from anaemia when 
al tacked by other diseases and therefore they were in 
no condition to resist the Illness 

The Oldest Aato Still Banning.—Paris is used to 
unusual sight*, ami a few day* ago the populace was 
treated to the sight of the venerable great grandfather 
of the automobile The owner, the Abbd Gnvois, who 
was perhaps the first professional inau to recognise 
the value of the automobile for getting around the 
country for pastoral or other Untie*, managed the 
creaking old contraption. He was greeted with *a!utes 
of horns throughout hi* progress through the city 
The long visioned AbW In looking to sell the historical 
machine and the proceeds will help the poorer clergy 
of his district The “car” h«* not been overhauled in 
thirty years and barring a touch of asthma Is still 
runable 

Sweat Potatoes for the Candy Manufacturer.—By a 
roundabout process the sweet potato Is to be turned 
Into an important raw material for the candy maker 
The succulent southern tuber is, of course, first turned 
Into syrup and the candy follows in due course, for, 
contrary to the usual belief, not all candy is made 
from sugar, syrups forming an appreciable part of the 
supplies. The Increased we of the sweet potato will 
be a boon to the not too prosperous Southern farmer 
as it will enable him to diversify and rotate his crops, 
and if the cotton or tobacco crop Is had will tend to 
equalise the losses, for sweet potatoes are easily grown 
The mol sues factory will take the “sweets” and turn 
them into syrup, giving the farmer a much higher 
profit from his crop. The factories will be located in 
sections where the sweet potato Is most easily grown, 
and this will give the farmers of those sections a new 
line of profitable agricultural endeavor, 


A fft r oww ny 

An Exceptionally High Solar Prominence* observed 

October 8, 1920, was described at the last meeting of 
the American Astronomlcul Society by Mr Oliver J 
Ivce, who presented the results obtained from u study 
of 57 photographs token of this eruption The crest 
attained the remarkable altitude of *>31,000 kilometer* 
The highest velocity olwerved was 155 kilometers per 
necond The photograph* reveal many peculiarities of 
motion The head of the prominence separated Into 
ports, which continued the upward course unchecked, 
while other parts reversed their motion and fell back 
upon the sun 

Observation of the Gegenschein in London.—In the 
memoirs of the British Astronomical Association It Is 
recorded that Dr W II Hteavwwon saw the gegen 
nrheln from his garden in Norwood on the night of 
Feb 5, 1916. lie desertbr* it as not quite half as 
bright a* the Milky Way in Monoccro*. It was oval, 
about 6 by 15 degrees, with long axis parallel to the 
ecliptic So far a* known, this is the first time the 
faint object In question has ever been seen from a 
London suburb, and the observation was possible only 
owing to the lights of London being extinguished for 
military reasons. 

Extension of the North America Nebula.—A photo¬ 
graph of the region Including tho well known North 
America nebula, taken by I* Henroteau at the Dominion 
< >h*ervatory, show* a very largo extension of this 
nebulA, covering an area of 105 square degrees, as 
compared with 1 6 square degrees, the area of the North 
America nebula proper The photograph was taken 
Oct 10, 1920, with an exposure of 3 hours The great 
transparency of the sky at the time of exposure and 
perhaps a greater sensitiveness of the plate for light 
of favorable regions of the spectrum, are responsible for 
the detection of the larger nrtwla. 

A Defect in Astronomical Photographs.—In measur¬ 
ing the distance between neighboring star images and 
spectral lines on the photographic plate some account 
must lie taken of the tendency of the photographic 
process to make these Images approach or recede from 
each other, In consequence of turbidity, gelatin dis¬ 
turbance, developer action, etc Mr Frank E Ross has 
recently reviewed the literature of this subject and 
reported the result* of his own experiments on the be¬ 
havior of artificial double stars, close bright Hues and 
dose absorption line*. Ho find* that Important differ 
ences develop depending npon whether tho exposures 
are normal or overexposed The contradictory results 
obtained by various Investigators are thui explained 
With overexposure, strong repulsions of neighboring 
images are found, except In the ease of alumrption 
lines, in which a strong attraction Is found In the 
case of normal exposures, an attraction between the 
images is usually found, amounting to two or throe 
microns. In order to reduce this effect, the expotmre 
should reduced to a minimum In the case of overex¬ 
posure*, considerable variation in tho ropulslvo action 
was found by varying the developer A farther study 
of developers 1* desirable In this connection 

Recent Observations of Well-Known Novm.— Most 
of the new stars that have appeared In past years are 
still visible with large tiloseopes, and the study of these 
stars In their falnlor stage* has been for some years 
a part of the program of the 40-imh 1 smell reflector 
Mr C O iAinpland has recently published a summary 
of these observations, carrying the history of the nov« 
down to the latter part of the year 1920 The magnl 
tudes given In tbo following extract are photographic. 
A ora (Q) Cygni, 1876 Only small variations of light 
noted on the photographs, present magnitude about 15. 
A ora (T) Auriga, 1891 Light nearly constant In 
remit years, magnitude now about 14 7 Nora Per tel, 
1901 This nova has undergone marked fluctuations 
of brightness between Feb, 1017, and Dec, 1920, the 
observed range being about two magnitudes (13-15, ap¬ 
proximately) The wisp of nebulosity near the nova 
discovered by Barnard in 1910 has been photographed 
frequently at Lowell Observatory The nebulosity Is 
moving away from the star at the rate of a quarter 
of a second of arc a year, or a little more, lta form 
lias changed slightly, and there la an appreciable in 
crease in its width Nova Gcminorutn 1, 1908 This 
star Is gradually and slowly falling off In light and is 
now fainter than magnitude 10. Nova Laeortte, 1910 
Quite constant In recent years, magnitude now about 
14.5 Nora Oemiaorum t, 1912 Small fluctuations 
have been noted, but the light !■ gradually becoming 
fainter, present magnitude about 13 5 A ora Mono- 
eerotte, 1918 In Msreh, 1918, It was near magnitude 
10, In November, 1920, it was a Uttle falqter than mag¬ 
nitude 15. 
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Putting Green Sand to Work 

How the Hitherto Untouched Glauconite Deposit* Will Insure Our Future Potash Requirements 

By R. Norris Shrere 


F ROM the neighborhood of Atlantic Highland* New 
Terwy a* far ilow n mir pant coast «h \ luJnla In 
several places crossing the shore line arc found vast 
deposit* of a dark matertal called green saiwl l here 
are million* and mllli uh of tou* of this substance In 
the state of Nor Jenstv alone and while the farmer* 
did once upon a time use It as a fertiliser they aban 
dotted It flft> years ago In truth uutJl quite recently 
t ho* not been regarded a* of any more If even as 
much value a* the ordinary sand of thi seashore The 
only marketable use for it was to put It In small vials 
and aell It to the customers of the curio shops at the 
Jersey seaside resorts and such sale?* wen not uumer 
on* enough to exhaust the deposits In several million 
years So It was a drug on the market 
Hut within recc nt years this curious dark green mys 
terious sand has assumed a real importance as it baa 
been found that It can be made of great value to farm 
era If this had been known before the war the dlfll 
catty experienced If our fanners In producing their 
crops when the German potash supply waa shut off, 
would never ba\e been encountered for It has been de¬ 
termined that this green sand contains enmgb potash 
to supply i very need of the American farmer* for the 
next thousand years 

Here Is a touch of romance* While our agrlcultur 
lata principal cry has been for mi re potash so that 
the globe ran be made richer cut crops be more 
abundant and the cost of living lower and while Ger 
many to meet this dc maud baa been selling thousands 
and thousands of tons of this substance to this coun 
try at our vm door hII the potash we could possibly 
use and much more has been lying Idle 
The story if this green sand sounds Uke an Arabian 
Nights* tale Ages and ages ago the deposits were 
built up slosh underneath the maters of the sea, the 
process continuing for millions of years Gradually as 
the ocean receded thi v emerged from he 
ncath the waters and became dry land 
and there again tber lav slumbering for 
ages undisturbed aud almost uukmmn 
until they suddenly emerge as a veritable 
gold mine for economic produc tUlty and a 
real boon to the American farmer 
While as previously stated the great 
belt of green sand extends from the neigh 
liorhood of Atlantic Highland* Vew Jer 
sev far down Into MrglnJa and is easily 
reached from the surface it la In New 
Jersey that most of It Is found Unter 
prising men realising the poMrihllitles of 
green sand are bmUdlng a large factory 
at New Rrunsmlck N T 
Besides the purest potash—one of the 
three constituents of fertilisers—the ex 
perl meats have revealed that tho green 
sand can also be made into tho finest 
brick aud the plant where the green 
sand will be handled actually has bean 
built of this brick 
As the most promising source of potash A at asm i 
In the eastern section of the United 
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State* the green sand deposits canto In tho nick ef ttana 
to fill the crying nerd for tho development of our own 
fertiliser industry The war had completely cat off 
Americas chief source of supply Germany and wo 
were In serious danger agriculturally spooking, until 
tho happy thought of three men, who Invented a process 
for utilising the green aaad which makes this coun¬ 
try's potential potash supply staggering ha proportion, 

the United 8tales u*e* Sf^OOO tons of potash a year, 
and the United State* Geological Hurray has estimated 
that a square mile of green aud one foot thick wiU 
yield 78*000 tons of potash A twenty foot bed that 
covers a square mile should yield 1,000*060 tons of 
potash, or enough to last the entire country for about 
six yearn 

Daring tike period when the green send was formed 
a great number of prehistoric animals Inhabited the 
earth and sea, and the remains of these *«rf»*ia occur 
In the material which Is now being made Into potash. 
Indeed one authority says that the sand is nothing 
more than secretions or deposits that were built up 
during the decay of counties* billion* upon buttons of 
mScnaooplc animals, which as they died, fixed the 
potash for a future age to use Skeletons of numerous 
reptiles together with fossil shells and the remains of 
the microscopic animals, give the sear ch er of today a 
picture of the teeming llfo of those past ages. 

After the death of the minute organisms, their shells 
were slowly filled with the One potash bearing mod la 
which they were deposited Tbs potash from the mud 
and the soa water accumulated in the sheila whit* 
finally disintegrated and became decomposed until the 
phsttomcoon of green sand appeared, which eventually 
was raised up from the sea bottom to dry land, forming 
what la mineralogically oalled green mad, or *Ub- 
oonlte 

The discovery of the commercial value of the gieeu 
sand came about In this way During the 
war sears* was mad* ev say w h ens foe 
potash beering miners Is, and T 01 fom 
ows, an evportaneed fortillam dto-fot 
knowing of the old but long abends-* 
Orta* farttUMnc ratoa of tbt grew 
dasMtd to aa» what tfca akin # OW «bap> 
lat wold 4» toward vatamfc*a*«rtttk 
of potash stored tm fof a* miay mm 
flsimrtss of gt at n sand warn ^—tifced m * kA 
«a*» a*W«tad ta dfetarioal m«Sa tv 
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*1/HHN tte w- 

WamAbmM tte 
17. 8. a “HM&lMrif 
steam* out of Hampton 
Rteds, early la Htonm* 
bet ks 4 Doftmts ter 
flipper tew toward tte 
aaa tor ter ottdal for* 
tmawt trial* tha w* 
turn wm ten a aaw 
pride of tte Niv; ted 
tte Nary tiaelf will te- 
knowtedf* * »w Qom 

of tte tea*. 

Tte “Maryland" la la 
every wteect (te latest 
completed ScbtevtaMkt of American natal 
architect*, OtBfjlnf tight 164nch guns, 
tha lM*to(t ever mounted In a battleship, 
•be wltt Da tte mp*t powerful fighting 
teasel In tte world. Tteae mammoth 
guns, located la four tamts of two ftma 
each, tea a shell weighing 2,100 pound* 
for an extrsmo dletance of more than 
20 mttea. Tte anna art over 00 fleet In 
lengfr and tor each foil charge approx 1 
* matrix ,480 pound* of powder are re¬ 
quired 

Tte secondary battery, conflating of 
fourteen (Utah guns, la carried for nee 
agalnat torpedo boats, submarines and 
other amaller craft Tte ahip hie also 
fottr 8-1 neb anti-aircraft tana, a 8 Inch 
landing gun, six J)0 caliber machine gum 
and two nndarwftter 21-inch torpedo tube* 
for firing tte largest and longest range 
torpedoes. 

Tte “Maryland** poaaeaaaa all tte lateat 
prorlslons for protection against torpedo 
attacks. It la datmed by naval architects 
that it would require several hits by tor- 
pedoes to sink the ship by an under-water 
attack Tbe crew and vital parts will be 
protected by amor plate ao thick that 
only the largest caliber Stella, fired at 
moderate range could get through. 

Diluting 82,600 tons, this fine war¬ 
ship, electrically driven, will have a speed 
of 21 knots and a cruising radius of 10,- 
000 miles. She will burn oU, ter fuel ca¬ 
pacity being approximately MOtyOOO gal¬ 
lons 

Tbe “Maryland** la 624 feet tong find 
hat a beam of 9TH feet There will be 
07 officer* la tte ship's complement and 
more than 1,400 men In ter regular crew 

This most modem of warcraft recently 
completed her builders? trials with a per¬ 
fect record For 88 continuous hours at 
sea off the Virginia Capes, ah* was put 
through all aorta of teats, bringing Into 
(Co*tinned on page 58) 
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The “Maryland”—tha first Uni tad State* battleship to moant a 16-inch gun 



Control levers and Instrument beard comprising tte propulsion control 
equipment of the “Maryland” 
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By Barry A. Mount 

T HE almost success¬ 
ful raising of tte 
wreck of the yacht 
“Isis," off St Augus¬ 
tine, florid*, by a New 
York salvage concern, 
using Ingenious but 
hitherto untried equip¬ 
ment, designed to re¬ 
duce greatly the time 
and expense of ssl- 
vnge operations, sug- 
geta n possible revolu 
tlon in the methods of 
this branch of marine 
engineering The 4 tola * 
unit recently freed from the stUky bottom 
of the Atlantic and raised five feet, but 
storm and < hiding damaged the pontoons. 
Ah soon ftH now equipment Is obtained the 
work 1 m to l>e manned 
The equipment was designed by A B 
Kallnger, an electrical engineer It con 
slats eftfunttally of a number of electrical 
humming machines or “mules tor carry¬ 
ing a table through mud or sand under a 
sunken vessel equipment for controlling 
these “moles, * and a new type of collapsi¬ 
ble pontoon for raining tbe vessel 
Aside from the trial given this new 
equipment, the attempt to raise the “Isis** 
Is of Interest liecanse she was once be¬ 
fore rained and lost again through over¬ 
confidence of the workmen The “IsiS** 
was, before the war, tte sumptuous pri¬ 
vate t* In Hi new yacht of A O Rpaldlng, 
and In said to have cost 6800000 She was 
built In 1002 at Newburgh, N Y, and 
measures 180 feet In length She was 
taken over by the Government In 1015 and 
assigned to the Coast and Geodedlc Sur¬ 
vey In febniary 1020, while on the 
way to South America, she struck a sub¬ 
merged dredge off St Augustine and sank 
In 40 feet of water 

The Government sold her as she lay 
to a salrugt concern and tbe vessel was 
raised by ordinary salvage methods ami 
beached while temporary repairs were 
made Confident that the work had been 
well done, the salvagers moved their ef 
fertM aboard and two tugs started towing 
her to port But the temporary repairs 
proved Inadequate and finally, to save 
themselves, the two tngs cut their linen 
and ltt her sink again In about 20 feet 
of water The bottom at tbla point Is 
sandy and the host sunk with one side 
burled deep In the sand Because of thin 
toot a second raising promised to be both 
difficult and expensive The wreck was 
(Continued <m page 54) 
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How Much Air for the Tunnel?" 

Solving the Vehicular Tunnel Ventilation Problem with the University of Illinois’ Miniature Test Duct 

By George IL Dacy 



W ITH the Inception 

the HmlMon Illver vi 
tihulur tunnel project, a 
tentllntlon problem anmc 
the llkn nf which nc*v« r Ixv 
foru confronted thi engineer 
luff profeftHioit A prt*\ loiui 
article published in tho May 
8, 1020 issue of the Rtikr 
T irir American dlwuHHud 111 
detail the plan of the two 
proposed subterranean tubes 
twenty nine feet in diame¬ 
ter aiul 8,300 feet Iona be¬ 
tween tla* portals whlc h arc 
designed to carry two lined 
of traffic In each direction 
estimated at 1,900 Teh Idea 
an hour Construction work 
tiaa begun It Is estimated that the tunnels will coat 
more than $28,000,000, while It will take five years of 
Intensive work to build tin m 
We know that motor cars seldom—If ever—develop 
complete combustion, this results In tbo produc tloii of a 
varying percentage of unsaturated hydrocarbon and 
carbon monoxide tn addition to carton dioxide lu the 
exhaust gases. Carton monoxide Is poisonous and the 
problem arose of determining bow much the exhaust 
gases must be diluted in order to render 
them harmless to tho motorists who would 
use the tunucls 

A technical explanation of the effect of 
rarhnn monoxide on human metnlHrilsro 
features the fart that this active poison 
has an affinity for the hemoglobin of the 
blood much greater than that of oxygen 
The blood absorbs carton monoxide more 
readily than It does oxygen ami whore 
the blood la saturated with the poisonous 
gas, its atdllty tn transport the essential 
oxygen to the organs and tissues of the 
body Is seriously reduced Kxtensive ex 
pertinents ha\e been conducted by tho 
U 8 Bureau of Mines Experiment Station 
at 1 ale University to ascertain the proper 
dilution by fresh air ventilation which 
would render the obnoxious carbon mo 
noxlde gases harmless In these tests 
which were performed In a spocinl gas 
tight chandler scientists spent iterlods of 
one honr in amounts of citrlmn monox hit 
varying from two to ten parts In 10000 
Other experiments were conducted In a 
large chamber nf JJ0U0 cubic fret tapac 
Ity so arranged that an automobile engine 
was exhausting Its by product gases dl 
reetly Into the gas-tight chamlicT It was 
demonstrated conclusively that under condition* of a 
dilution of 4 parts or less of carbon monoxide to 
IOjOOO parts of air that no inconvenience or disagreeable 
results attended Even where the dilution was only 6 
parts ifl 10,000 no had effects resulted, although where 
the proportion was 8 parts In 10,000 the observers re¬ 
ported that they suffered fmm distinct headaches 
caused by the poisonous vapors Motorists la cars 
going through the tunnel In 10 to 1A minutes will ex 
IMTience no bad ©ffwts what¬ 
ever and will absorb very 
little gas according to the 
ventilation scheme which 
has I teen devised 

It was next found essen¬ 
tial to conduct additional 
experiments regarding the 
most efficient methods of 
ventilating the tunnel so as 
to engender and maintain 
the proper flow of fresh air 
into the tunnel as well as to 
provide for the efficient dis¬ 
posal of Impure air In 
these Interesting and navel 
experiments, the UnlrefWty 
of Illinois engineering col¬ 
lege has cooperated wiqf the 
Federal Bureau *f Mines tn 
the construction of a novel, 
miniature tunnel on the 


4 

campus of Uie Illinois inattfotion, which for Investiga¬ 
tional purposes could be qsed interchangeably as a 
fresh air supply duct or an exhaust air duct This Is 
the most imi»ortant single sxperlmcnt ever conducted 
by in engineering school relative to the determination 
of the coefficient of air friction, essentially a physical 
property The duct, which is 400 feet In length, Is made 
of concrete and Is an accurate representation of the 
lower and upper ducts which ultimately will he con¬ 


structed In the Hudson lllver vehicular tunnel, with the 
exception that the trial duct was built to the scale of 
one-half dimension and one-fourth the area of the per¬ 
manent tunnel ducts. * 

The experiments with $he trial tunnel win cost 
approximately $50,000, and they represent an entirely 
new and unexplored field df technical engineering In¬ 
formation has emanated from these unique scientific 
researches which is worth millions of dollars to cities 


which potentially will con¬ 
struct vehicular tunnel*. 
This experimental worts has 
resulted in the accurate and 
conclusive determination of 
the coefficient of friction of 
the flow of air In con cr ete 
ducts—facta and figures 
concerning which scientific 
and practical engineers, here¬ 
tofore, have had no knowl¬ 
edge. The testa have also 
resulted In the complete 
verification of the formulas 
used In the computation of 
power required for moving 1 
air through a duct from 
which air is taken off at 
intervals. They have been 
responsible for the determination of the power and 
frictional losses of ventilation air la the turns and 
bends of ventilation equipment and tunnel acce ss ories. 
They have permitted of a careful and complete study 
being made of the diffusion of exhaust gases In the 
cross section of the tunnel and an Investigation of tem¬ 
perature conditions in the proposed tunnel as affected 
by the operation of Internal-combustion motors. They 
have facilitated the study of physiological effects 
of temperatures, exhaust gases and smoke 
tn the tunnel sections under operating 
conditions. 

In the test tunnel sector, the distribu¬ 
tive method of ventilation has been used, 
the fresh air being supplied at all points 
throughout the tunnel, while the amount 
of air provided at any particular position 
can be controlled Furthermore, there is 
no discomfort or danger from high velocity 
nlr currents which are objectionable in 
tunnels where the longitudinal system of 
ventilation Is practical According to 
the methods pu rimed In the Illinois experi¬ 
ments the ventilation of the tunnel will 
never he affected by moving traffic nor 
the direction of tbo wind It emphasises 
the rapid removal and efficient dilution 
of the exhaust gases. 

According to the engineering experts 
lu charge of the new Hudson River tun¬ 
nel, the power required for moving tho 
ntr through the ducts increases very 
rapidly with their length, so that it is 
Important to make them as short as pos¬ 
sible 

To minimise the operating costs, each 
tunnel will he equipped with four venti¬ 
lating shafts, two located near the pier¬ 
head line and the others about midway between these 
and the portal The equipment In the shaft superstruc¬ 
tures will furnish ventilation half-way to cart of the 
edjaceut shafts. On the basis of the experimental data 
available at this writing, the authorities In charge of 
the construction of this modern Goliath of underground 
passageways estimate that approximately 06 large 
electrically-driven fans ranging from 100 to 600 hone- 
power apiece will be required to Insure a full air sup¬ 
ply at all times sod to allow 
for untoward emergencies. 
71 m fresh air will be fed to 
the fans through open 
louvres in the sides of the 
buildings while the vitiated 
air will be exhausted 
through vertical stacks. 

The circular tunnel pro¬ 
vides space above and below 
the roadway for air ducts. 
Practical tests and axperi- 
mental data indicate that 
the advisable location of 
ducts is with the 
fresh air duet under and the 
exhauet air duct ever the 
roadway. Urn fresh air 
coming from the blower fans 
at t&e shafts IS discharged 
the main duet through 
(OonHanSd on pspe <11 



The 400-foot tong test duet at Champaign, UL, belli on the hasto of one-half atae and eat quarter 
as compared with proposed Hudson River 



One of the four test stations along the experimental duet, where Investigator 
utilises delicate recording mpparatua to determine results 
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Drying Wood in tho Orient 

T H8 method emptoywl in drrin, wood 
in China and Japan U abown In the 
accompanying Uluatratton. Bamboo stake* 
«ce driven Into the around and the 
planks laid between them so hs to pre¬ 
vent the wood from warping during the 
drying operations. A similar method la 
employed when It Is necessary to shape 
the planks or other pieces of wood. 

Helping the AntomobUo Out o t 
Sand With Chicken Wire 

C HICKEN wire laid over deep and 
shifting sand provides almost perfect 
traction for the automobile, according to 
a Ban Francisco motorist who demon¬ 
strated the value of chicken wire for this 
purpose over a sandy stretch that other¬ 
wise could not have been negotiated. 

A seven-passenger car was driven Into 
deep sand until It would not move for¬ 
ward another Inch. A roll of chicken 
wire was unwound and one end placed 
tinder the rear wheels. The car whs 
then easily backed out of the sand To 
drive forward In sand It la necessary to 
spread the wire in front of the car so 
that the rear wheels will have traction 
tho'moment they touch the sand The 
wire mbit be at least two feet wider than 
the distance between the right and left 
wheels The longer the roll the farther 
the car can be driven over sand without 
going through the operation of shifting 
the wire from back to front of the car 
Members of the party that witnessed 
the demonstration expressed the opinion 
that no tourist traveling any distance 
where ha was likely to get stuck In soft 
sand or mud could afford to be without 
chicken wire In bis equipment The best 
else and method recommended la a piece 
of wire about three or four foot wider 
than the car and two or more times the 
wheel base On account of the extreme 
flexibility of ordinary chicken wire, a 
piece this else could be folded once or 
twice and then rolled up. In this form It 
could be conveniently carried. When 
needed It would save much bard work and 
grief and might well repay the owner 
of the ear for the cost of getting It and 
the trouble of finding space and carry¬ 
ing It 

The Crawling Yard Crane 

A DISTINCTLY new application to In¬ 
dustry of the war-time tank tractor 
Is the crawling crane as Illustrated It la 
the ordinary yard or locomotive crane, 
used so extensively in large Industrial 
plants, and made more useful by allying 
to It the mechanical locomotion used by 
war tanka 

The new device la put on the market by 
a Chicago company A feature Is that it 
can turn around In any one spot or in the 
circle of a radius about equal to Its own 
length. The steering U done from the 
cab by brakes on the differential abaft 
which Is said to enable this unusual ra¬ 
dius of action. Its superiority to the 
older cranes operated on wide and narrow 
gage trade Is readily understood The 
crane la made In two si see, 7-ton with 80- 
foot boom and 12-ton with 88-foot boom. 
Besfdea the crawling tread. It can bs ar¬ 
ranged to operate on broad-faced road- 
wheels or on standard or spe d a l- gags 
tracks. 



th« Jatlaad Battle 
"Meric** 


T HE recent war baa been thoroughly 
recorded for posterity Tharp Is no 
doubt about It, for books, documents, pho¬ 
tograph! and motion picture* am availa¬ 
ble on practically every detail of the great 
conflict. 

The latest contrtbvtbm to the rather 
voigmlnona koodoo picture records of tbs 
*ar la an Ingenious film depleting tbs 
■»wl Battle of Jutland, and recently 
produced In EactgwL The stirring battle 
was rsao as tran t ed with Infinite me sod 



Drying planks in China and Japan without danger of warping by means of 
upright bamboo stakes 



Udng a roU of chicken wire to help the automobile over sandy stretches 
and out of iai|d- and mod-holes 
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BtertrtwBy »wU4 ante that akata af du flow of autorlal whoa proper 

weight la attained 


accuracy by means of miniature battle¬ 
ships, mid unlimited fur the mutloa picture 
film In the miiuncr generally followed In 
producing trlrk pictures The reproduc¬ 
tion of a moving bird s-eye view of the 
Battle of Jutliiud for the films proved to 
lie an Immense tusk, we learn from Tk& 
/Hffrirati d l undo* A t irs The work was 
carried out according to track charts 
prepared by Sir George Ashton, by a Brit 
1st) Him company, on a board meuanrlng 8 
feet square, as shown In our cover illus¬ 
tration T lie model ahlps were made In 
three sixes—4 Inch for close-ups, 2 Inch 
for medium shots, and 1 Inch long for kmg 
allots siii|m, 1 sea" and ’‘sky" were 
prtinted In ahndes of gray Gunfire and 
explosions w ere produced by blowing 
smoke through pipes For each picture 
eaeli model had to be moved only 1/10 of 
an Inch There are sixteen pictures to 
every foot of motion phlure film, hence 
the passage of the Grand Fleet across 
the North Sea required 00 feet of film, and 
80,000 w pa rate movements by band of 
tho in exit In. That of the German fleet 
required 00 000 movements. 

Eliminating the Overweight 
Evil to Save the Profits 

O VERWEIGHT In the selling tot mer¬ 
chandise of various classes has been 
tho < Huso of many stores' profits being re¬ 
duced In some cases, the profit is actu- 
&U> wiped out completely Thus while 
merchants have been backward about buy¬ 
ing new and Munetlmea expensive equip¬ 
ment, they have been eager enough to 
pure base w hi n a demonstration proved to 
them thnt they were paying for the equip¬ 
ment under the old methods, but not 
getting it 

A weeks test of a pair of automatic 
denies proved to a hardware merchant 
thnt he was losing on an average of $1 44 
In profits per day as he used the ordinary 
scales Some of his lines, rope for in- 
si unoe, showed a Iosh, lielng sold so close¬ 
ly to the cost price In order to demon 
Hi rate, the agent for the automatic scales 
placed the Improved scales beside the old 
pair, uud as a pmkage was weighed cm 
the old a comparative weight was obtained 
from the new wale Under those condi¬ 
tions the salesmen were aa careful as 
possible , jet the loss In overweight was 
proved 

One hardware merchant figured that 
he was getting but 01 per cent of the 
price of the nails be was selling due to 
loss as they were weighed Into bags as 
purchased He soon devised a safe 
mt thod Eat h hundredweight of nails of 
each sixe was given to a salosmuh with 
instructions to fill a certain number of 
luistehonrd cartons, the etirtons being of 
various capacities, but the total amount 
Ing to 100 pounds. There could lie no 
overweight The plan not only paid for 
the coot of the cartons hut the weighing 
device ns will, and Increased tin* profits. 

Another late weighing system that saves 
both time ami labor Is that used by the 
Colorado Springs, Colo, food merchant 
abown in the accompanying illustration 
He has saved flour space by keeping bis 
stock bins for teas, coffees and spices on 
the sewrnl floor from which the spleen 
and so forth ran down into glass-fronted 
roses above the wall ledge Under each 
iqiout outlet for these cases Is a button 
As a customer orders spice from any cer¬ 
tain case the scales are pushed under that 
case the proper weight Is indicated ou the 
scales and the paper bag Is placed on tba 
upfier or lower flange according to Its 
rise The scale Is then pushed back 
Into the crescent opening allowed for 
it where it touches an electric connec¬ 
tion. The lever Is pulled to release the 
stream of spices. The scale pan on the 
side carrying the filling bag drops and 
a* it reaches the center or balancing 
point the electric current Is automatically 
shut off and tho stream stopped at the 
proper quantity 
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The Oil That Makes the Wheels Go Hound 

Animal and Vegetable Lubricant* vs. Those of Mineral Origin Today and in the Fatwe 

By Harry A. Mount 


ATTENTION hna often been called to the fact that 
l\ oar decreaHliiK production of petroleum menace* 
a vital fuel HUpply aud It has further been pniuted out 
that we are dependent upon this source aim for lubri¬ 
cant** without which modem Industry would ho quit* 
as helpless as though without fnet 

Much concern has 1 km u expressed over the fuel sltua 
tlon, print IjinUy lHK-mwe thtwe who own motor can 
(and they comprise a large port of the itopalatlon > have 
already felt the pirn It of acurrit) Rut, as a matter 
of fart, the fuel p mid cm Is not without Its brighter 
aide while that of a future supply of lubricating oils. 
In many of Its mqi« tn Is much more serious. 

It has been demonstrated that we need not wait 
while hurled vegetable matter goes through countless 
ages of tmnsfommtion lieforo then* Is available the 
fuel we derive from iietroleum Nearly any growing 
plant, when subjected to a simple process of fermen¬ 
tation and distillation, yields a fuel alcohol, which 
when properly prepared Is as good as gasoline, or even 
better, as a fuel But U not the same thing true of 
lubricants? What of the great variety of oils and 
greases which are now obtained directly from plant 
growths and are used as lubricants, such as castor oil, 
rape seed oil, etc? And then, there are the animal oil* 
and greases, muh as lord oil 

Aside from the fact that all oils look and feel very 
much alike, there Is hardly any similarity be twe e n 
vegetable and animal olla on the one hand, and min¬ 
eral oils on the other The> are uttorl> dissimilar In 
chemical structure and physical properties Mlueral 
oils are hydro-carbons, while animal and vegetable oils 
arc glycerides, composed of ffctty acid* and glycerine 
In most eases where vegetable or animal oils are used 
for lubrication they are simply added to 
a mineral oil base to give It certain 
properties desirable for some specific use 
The total volume of vegetable and animal 
oils used as lubricants Is very small as 
compared with mineral oils and the per¬ 
centage Is steadily decreasing We are 
absolutely dependent upon mineral oils 
to keep the wheels of Industry turning 
smoothly 

The dlfilmilty with vegetable oils (anl 
mat oils possess the same properties hut 
are used very little for lubrication and 
need not he considered here) Is that they 
all have In vurylng degrees properties 
which, while very useful in other appli¬ 
cations, render (hem urn leas for most lu 
brtcatlng purposes. The most troublesome 
property, no doubt. Is (he tendency to 
do mil or oxidise Certain elements of all vegetable 
nils unite with oxygen from the nlr releasing fatty 
adds jvhhh are Injurious to steel and leaving a residue 
or "gum* that must tie cleaned Away The oil which 
lubricates your typewriter, for Instance, should lie a 
pure mineral oil If 'gumming* Is to lie avoided 

Other troublesome qualities are those of saponifies 
tlon and emulslfi* atlon, terms \ cry ofteu confused 
Kapoalflmtlun Is a simple chemical reaction whereby 
the oils gro split up aud recombine with metals, gener¬ 
ally those lx lnuglug to the alkali group These combi¬ 
nations of the major portion of the oil molecule with 
the metal are called soaps The soa)ui of commerce 
are generally produced by treatment of a fat or fatty 
oil with caustic soda or potash, but saponification may 
also take place lu the presence of calcium, uluminuin 
and lead 

Then, all petroleum oils may be Induced to emulsify 
If mixed with vegetable oil, but pure mineral oils do 
not poaacSH this quality Emulsification Is a purely 
physical action, being the mixing of oil with water to 
form an emulsion. The milky liquid used tu machine 
shops to cool the tools of high speed lathes and siml 
lar machines 1* smh an emulsion Some vegetable oils 
will emulsify by simply mixing with water, while others 
have to be violently agitated or in some way atom!art 
If a pure mineral oil and distilled water be placed In a 
bottle, however, and the mixture agitated and then 
allowed to settle for a few seconds both liquids sepa¬ 
rate with a sharp surface demarkation and are dear 
They cannot he made to mix. 7 

The remarkable thing about emulsification Is that 
while water will suspend a considerable quantity of 
soluble oil without an appreciable change of vlacoalty, 
If mgre and more oil la added, a point is suddenly 


reached where the solution thickens to the consist eocy 
of a solid. If this proem la re vers e d , that is, if the 
water la added to the oil, this degree of solidity I# 
reached very quickly If a vegetable oil is used to 
lubricate a piece of machinery where water U liable 
to get Into the oil a solid Omnlsion ia formed. Ad¬ 
vantage of this Is sometime* taken in slow speed ma¬ 
chinery Thu* tt has long been the practise to add a 
small quantity of rape aeed oQ to the mineral base 
used In lubricating marine engines. The water from 
condensing steam forms a solid emulsion and this 
causes the oil to stick better to the guides, piston rods, 
blocks, etc, of the engines. But wherever high speed 
turbines have replaced the lumbering reciprocating 
engine the practise bss ]pg to be discarded In favor 
of a pure mineral oil 

These same qualities which make vegetable oils unde¬ 
sirable for lubrication render them Invaluable In many 
Industries. The largest nse^ of course, Is in soapa and 
paints. Many varieties of oils and greases, from olive 
oil to fat offalltnga, are used In making soap. 

The requirements tor point are more exacting. A 
good paint oil must be quick drying, and for this pur¬ 
pose linseed oil Is used almost exclusively because it Is 
the fastest drying of all oils. Attempts to use mineral 
oil in place of linseed oil In paints have given no en 
count gem cut to the experimenters. A paint consists 
ementlslly of a pigment or coloring us tier and s ve¬ 
hicle for applying, and a thinner, as turpentine or a 
Kulietltnte made from petroleum. The solvent, when it 
dries, must leave behind some solid matter tor bolding 
the pigment and to form a protective coating A min¬ 
eral oil vehicle simply soajta into wood when applied 
and the first rain whlibes away the pigment 


7 AST year and the year before, when we were ati. to concerned over 
/ . the apparently imminent exhalation of our petroleum dep out*, the 
chef concern was fob with regard to the fuel of the future for 
internal combustion engines Comparatively Utile attention was paid to 
the fact that not alone the automobile* but all engines and machinery of 
every description , are largely dependent upon petroleum derivative* for 
lubrication Now that the price of gdsolme is decluting so steadily and 
even so rapidly , we are apt to think that aU the problems connected With 
petroleum production are permanently solved That this u not the case, 
that if u necessary for us to pay serious regard for the future supplies of 
lubricant, u Ur Mount's text m the story on this page,—T he Editor. 


Certain vegetable oils are regarded as essential to 
other industries and they are used lu very large quan 
titles. For instance, in the silk industry, olive oil soap 
is used to saturate the raw fiber before putting It 
through the various mill processes. This renders the 
fibers more pliable aud lubricates them so that they 
slip easily, preventing breakage and generally facili¬ 
tating alt of the pro ce ss es Other cheaper oil* are used 
for the mum* purpose in the wool Industry 

Castor oil is an essential material In the manufac¬ 
ture of artificial leather and in the curing of some 
grades of real leather Certain vegetable oils have be¬ 
come Important articles of good, such as olive oil and 
cotton seed oil Others, as cocoonut oil, enter In large 
quantities Into the manufacture of other food a. Indeed, 
the minor uses of vegetable oils are myriad and they 
enter Into thousands of articles of every-day use 

Castor oil represents the only apparent contradic¬ 
tion to what has been said It la regarded by some 
engineer* as essential to the lubrication of certain types 
of high-speed internal combustion engines, notably the 
rotary type of aviation moton Some automobile racing 
drivers also favor the nee of castor oil. There la a 
wide divergence of opinion here, however, and on some 
of the aviation fields of this country during the war 
mineral oils were used exdaeively with satisfaction In 
all types of motors, even though castor otT was 
available. 

Castor oil was first used In this way to the rotary 
motor tor two Important reasons. This motor drawn It# 
gee through the crank cam and because of the i 
of mineral ollr tor gaaoHmy trouble was expei 
from the M aoakliig up" of the pas by the oti aud 
ring the lubricant It Is ^almost Impossible to 
castor oil pad gasoline and tor this i 


to experienced from tide soarae. The meomt i 
that; while castor oti to thinner at i 
than the heavy oils usually required tor air-cooled 
motors, at very high temperatures it to thick** had 
therefore a bettor lubricant The oU ih aviation mo¬ 
tors to changed after a few hours of use so that there 
is aot time for the undesirable features of the vegetable 
oil to show Attempts to manufacture a motor oil toe 
automobiles from castor on, or with castor oft aa a 
base, have generally proved unsuccessful because the 
oil to used tor a longer time, allowing the natural re¬ 
actions to set In In addition, mineral otto Are better 
suited to the comparative low speeds gad low tem¬ 
peratures of automobile motors. As ppp 
puts tt 

“If an automobile could be kept going at algty : 
an hoar and If the oil were changed at the end df every 
day or two, castor oil would he all right. But under 
ordinary driving conditions I do not believe we Will 
ever be able to get away from the natural mutual re We 
features." 

Another reason that many motorists have been led < 
to believe that castor oil would some day prove a 
panacea for their lubricating troubles, to the general 
air of mystery that has surrounded (he subject There 
are In this country only a few firms extracting *s rt » r 
oil and the rivalry between them to Intense. The secret s 
of their plants sre closely guarded. 

But during the war when then* was aeed of large 
quantities of castor all the Government ere cted a 
plant at Gainesville, Fla., and after many dtoappotnt- 
menta and failures was able to refine a castor oil of 
commercial quality The conclusions reached in title 
experiment have been published by the United States 
Department of Agriculture. The process 
roughly w*s first to dean the beans, heat 
them, press out the oil in a continuous 
process and then to treat the meal with 
bensol to remove the final traces of oil. 
Great difficulty was encountered in adapt¬ 
ing machinery to the purpose and in de¬ 
veloping a working technique. 

The results were disappointing frem 
the standpoint of quantity but this was 
largely because a crop of castor beans, 
the standpoint of quantity, but this Was 
a failure The castor besu Industry to 
an Important one In India and most of 
the beans used here sre Imported from 
there The seed for the war crop planting 
came from India hut because It was not 
acclimated the yield was only a frac¬ 
tion of what was expected. We have 
lapsed into our pre-war state in the metier of growing 
castor beans and aside from a few plants which am not 
uncommon as lawn ornaments, none to grown in this 
country 

It will thus be seen that castor oil to no e x ception 
to the general rule that vegetable oils and mineral 
oils rath occupy a definite field of usefulneee and that 
while they overtop to some extent there is no hops that 
either can take the place of the other 

There to no immediate famine to lubricating rito. 
Because of the large production of gasoline there to, to 
fact; an overproduction. This to because the same 
barrel of crude oil which yields the gasoline, also yields 
to the refining process a percentage of heavy oft, In¬ 
deed* it to now the practice to extract more gasoline 
from the crude hr applying to the lubricating oU a 
"tracking'' process, leaving ns a final residue only a 
small quantity of coke. 

It la not beyond conception, however, that if gaso¬ 
line to displaced as a motor fuel, as-indeed it moat bn 
there will be a decided change to the economic status 
of lubricants, if aot an actual famine. 

An economical prunes foe recovering oQ tram tire 
vast sbals deposits would afford reUsf tat many Bin. 
«van after the exhaustion of petndow* but beyond that 
there to no substitute to sight 
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A HARVAltt> fr*sfc»*n committed suldd* the other 
4*7 it fete bckse to Worcester rather than so back 
tb eqilajl m& N subjected to the ridicule of hla fellow- 
sMfletf totems* he eotfld hot eat any thins with eggs 
In Ttfm infahcy, faU father said* the young man’s 
arerritefr to had amounted to a diswme, the slight- 
ost Mb* of ids to any thins he ate made him so 111 
ha had to Inert the table. And the pity of the whole 
tragic toritoqt if not only that the boy could hare 
peen oared of Us idtoeynanay but that be waa only 
one victim of thousands who suffer from the ridicule, 
horn of Ignorance, that attributes aversions such as 
hla to whim Of pbsttort, or—in the case of girls—to 
-nerraa." tap go to the length of suicide, like Barton 
Fay, bof mm become morbid, hypersensitive and anti¬ 
social because In childhood and adolescence they bare 
been laughed at for saying that certain foods or the 
mere praam* Of certain a nbatancea or objects made 
them ML many others go through life as shmi-lnvaUds 
because they and their physicians fail to attribute their 
frequent attacks of Ulnra, often with symptoms like 
poisoning, to eora common article of food which haa 
ctdSfd them. 

Such sUseepdbility to poie ontn g by eggs as the 
young Harvard student exhibited is now regarded by 
phyatdane as in the same darn with poisoning by plant 
potions, the most familiar manifestations of which ars 
"hay term* aid Its earlier prototype "rose colds," and 
with the aversions to certain animals felt by many per¬ 
sona who claim that contact with or the mere pres¬ 
ence of horses, cats, dogs, chickens, sheep or cattle 
makes them UL That each susceptibilities and aver¬ 
sions do exist has long bean known. Shakespeare 
makes Shy lock feaak of persons who go mad in the 
pretence of "the barmleae necessary cat," and there 
am references to medical literature to "rose colds" as 
far back as 16651 but H is only within the last tew 
year* that tim common cause of all of these phenomena 
haa been known and a ready means of diagnosis and 


The Summer Sneezer 

light on Ha j Fever, Rose Colds, and the 

By Frank Parker Stookbridge 

treatment made available to the world ot large. 

Reduced to the simplest toms. It Is now known that 
certain Individuals are hypersensitive to certain pro¬ 
teins, whether these enter the system through the atom 
ach or through the sir-passages, the symptoms are 
usually bronchial and often asthmatic, usually accom¬ 
panied by a rise in body temperature and often by 
blotches or other skin eruptions. The diagnosis la 
simple, the skin Is scratched slightly, not enough to 
draw blood, and an extremely dilute preparation of the 
suspected protein rublwd In Sometimes, as in hay 
fever cases, the pollen proteins of a dosen different 
plants and weeds may have to be tried before a posi 
Uve reaction is manifested by the appearance of a well- 
defined circular blotch centering at the scratch-point 
And the treatment consists in administering minute 
but gradually Increasing doses of the offending protein 
by the mouth or subcutaneously, until Immunity Is es¬ 
tablished, which in many cases comes about very 
promptly—a modern application of the ancient remedy, 
"a hair of the dog that bit yon " 

Literally, proteins of cat hair, dog hair, cattle hair, 
chicken feathers and similar animal Integuments, as 
well as of the pollens of all aorta of trees, grains and 
weeds, from ash to willow, Including golden rod and rag 
weed, and of foodstuffs of every ordinary and some 
extraordinary kinds, arc how available and In daily use 
for the detection and treatment of Just the sort of sus¬ 
ceptibility that drove poor young Fay to suicide 
Sometimes treatment even more simple than this Is 
all that Is necessary for a cure Lumbermen in north 
woods used to make It s point, if they were at all 
susceptible to poison Ivy, to hunt up a vine and eat a 
tew of the leaves on first entering the woods for the 
season. A few hours of the violent Illness thus in¬ 
duced rendered Its heroic victim immune for the rest 
of the season I 

Not long ago a man and bis wife called on a New 
York physician who was familiar with this rough-and* 


Like 


ready prophylaxis of the lumber camps Both com¬ 
plained of annual attacks of * hay fever" though each 
nas affected at a different season, indicating that the 
trouble with each arose from a different cause To the 
experienced eye of the physician the peeling of the skin 
on the man’s face—they bad Just come back to town 
from a summer In the country—looked like the effects 
of poisoning by rku* toxicodendron, the ’’poison sumac 1 
of northern woods. 

"Go back to the country and eat a tew poison sumac 
leaves," the doctor advised "Youti be pretty sick for 
u day or so, but 1 think your condition will then dear 
up quickly Do that every autumn, as soon as the 
leaves begin to turn " 

Ibe man took the doctors advice and for three sea 
sons since has been immune from the "bay fever" that 
formerly made the last few weeks of bis stay in the 
country a season of misery 

The wife was sent to a diagnostic laboratory where 
tests were made with several vegetable proteins and 
the pollens of a number of Jane plants, weeds and 
grasses. She reacted to none of them but the straw¬ 
berry protein It had never occurred to her that eat¬ 
ing strawberries wss poisoning her, her symptoms were 
all those of one who has "taken cold," with Intense 
corysa, snoexlng and choked breathing The next spring 
she abstained from strawberries and had no recurrence 
of the "hay fever Then she underwent treatment 
with strawberry proteins with the purpose of obtaining 
permanent Immunity, and after a jear of such treat¬ 
ment was able to eat Mtrswberrleqjwitboat experiencing 
any ill effects. 

Instances might be multiplied indefinitely like those. 
The widow of a famous medical expert had all her 
life been unable to remain In the same room with a 
bird of any kind (Her husband had died before 
medical research had discovered the true oauae of 
such "phobias.”) It took several months of treatmsnt 
(Continued on page 55) 
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Tfasadkon srs not rasportbls for Aatamaiiti made 
la (ha oonespootteaci potman. Anonymous commu- 
tdearions cannot bo consldrad, but the n a m es of ©or- 
islands aft wH be withheld whan so desired 


A QoMtloa of Disarmament 

To the Editor of the Scxmmnc Aussie a it • 

Apropos the relative alaea of the world's navies, built, 
building and sanctioned, I have been In full accord 
with your position that the Navy of the United States 
is quite powerful enough in capital ships, though it 
needs many more fast light cruisers and more stun 
tiou to the rfaval aft** service 
In view, however, of g contribution to The Naval 
and MtiiUint Record by Hector a Bywater from which 
I quote a striking passage below, it may be that the 
late administration was not mistaken in pressing for a 
still larger navy. The passage reads 
"It la only in 1628 that the ratio will begin to show 
a marked change* but by the sod of the following year— 
assuming that we do no building In the meantime—It 
will have omtaptetely altered, the American figures then 
bring: First-tine Skips, 16, seeond-Une Ships, 11; 
against the British totals of 18 and 16. And the alight 
numerical balance itfokr favor will be negatived by the 
immense individual superiority of the later American 
veseria. At the beginning of 1988 the Japanese peti¬ 
tion witf nubabty be aa follow*; First-line sups, 16; 
teeand-Ua* Aha a,” 

I do pojl hurt that Hr. Bywater's figures are c or rect, 
but,lf Out. Id ortar to tabor, 

tb. ot tJM United States, It win be 

r-nwwqr fa tun eapttal skips In addltfen to 

Utfkt a&uS* an4 otter ipSbl tfcaft so as to make a 

weB MMMed m'rr- 

K,r«I intqMIltur dleamawwiti weald Indeed be a 
boon to »waMfcred w«W but, «nttl all tb. areat pow- 
m will: ajMbae* Mil an mure w aet i t la an bone* and 
open Wa^lbMMt it dttpntee to he aettted b, an te> 
partial ntffC'dF UWntin, the only safe potter la 


“Hi. Hair Turned White Overnight” 

To the Editor of the Bukstivii Amkeoan* 

In reply to the article in your correaismdcnce column 
of March 26 last, captioned as starve, I think the fol 
lowing quotation from "Forty Years in Phrenology,” by 
the late Nelson Slier, will explain a great muuy of 
such cases 

"In the fall of 1854, Mr John Wallace, of Covington, 
Miss., aged twenty-seven called at our office for an 
examination He had large cautiousness, and we ob¬ 
served a tuft of hair perfectly white of the also of a 
half-dollar on each side of his bead, dln*ctly in the 
center of the orguns of cautiousness We stated to him 
our opinion that he had been pursuing a business In¬ 
volving a painful activity of cautiousness, like powder 
making, or that he had been cast away at sea, lu con¬ 
stant fear of a violent death At the dose of the 
examination he stated that he was upset from a sail¬ 
boat In Lake l’ontehartraln, when sixteen years of age, 
end held on to the bottom of the boat all night. In im 
mlnent peril of life, while hU companions became ex¬ 
hausted and were lost In the morning he wss picked 
up by a vessel and carried to New Orleans, when It 
was discovered that his hair had turned gray on the 
places above described, which soon became wliite, and 
haa remained so ever since. Ills hair being black, 
readers the contrast of the white spots very striking" 

Likewise, O 8 Fowler, another of the prominent 
phrenologists of the past century* known throughout 
the Eastern States by his popular lecture* on the snta 
Ject, stated in his "Human Science," page 201, that 
he knew of "cases by hundreds in which tear of death 
by shipwreck or foul means or accident, continued for 
a few hoar*, hav* tamed the hair gray over caution, 
white th* hair in all other part* of the hdad retained 
its natural color " 

It should be stated that the phrenological organ of 
Cautiousness la located la the angular gyrus, under tbs 
parietal eminence, which la the horiaontal ridge quite 
noticeable in many beads about three tnefaes above the 
tops of the ears and slightly backward from this point, 
on each side of the head, tb* siae of the organ being 
indicated by the width of th* bead at this point. 

The writer haa studied and Investigated phrenology 
for the past twenty-five year* and knows of a case of 
a woman residing here whose hair frit out over the 
organ of Conjugality (conjugal love) on each side of 


her head while her husband was In a hospital under 
going a capital operation, and then the hair grew 
again, but came out white, and has been white there 
ever since Conjugality 1 m located shout two Inches 
directly ba<k borisou tally from the meatus of the ear, 
and U the specific faculty of love between husband and 
wife and sweethearts, ami of fidelity, constancy, etc. 
Erld< ntly the Intense s< tivtty of this part of the brain 
resulted In the congestion, or Inflammation, extending 
to tlie surface of the bead, thus causing the hair to 
fall out Perhaps this la the true explanation of what 
happens In all these reported cases of tbo hair turning 
white overnight, and the white scalp showing through 
the thinned covering of hair gives the appearance from 
a distance of tbe hair having turned gray or white, 
even before the hair tans grown out again and become 
actually white All cbaucc of coincidence la nnil 1 fled 
by the hair being white on both rides of the head at 
the same point, which proves that the cause was in¬ 
flammation of the corresponding parts of each hem¬ 
isphere of the brain Thousands of cases in which a 
particular part of the brain surface has been so over 
active and inflamed on each ride of the bead that the 
heat Is easily detectable with the fingertips, have been 
noted and recorded by phrenologists, and It Is also 
proved by repeated observations that the hair turns 
gray first over the most active parts of the brain I 
recently saw a man with a triangular tuft of white hair 
Just below the center of the back of hU hem! directly 
over the phrenological argun of I’hlhwrogroUlveneaa, 
or love of children, and on inquiry found that he waa 
a man remarkably fond of his children As to cases In 
which tbo hair of the whole bead turned suddenly 
white, 1 have never beard of such, 

Livermore, Gal Elios G Still. 

A Bare Peat 

To the Editor of the Susirnnc Amesxcan* 

From an advertisement In a leading trade paper, 
back cover, issue of June 16, 1921 
"This formula approximate* that of bronxc, but micro¬ 
scopic examination shows that N — has a very dlf 
ferent and denser molecular structure ’ 

I've heard of mlcrostructures—seen many of them In 
fact But seeing molecular structures Is an achieve¬ 
ment which deserves tbe notice of your Journal 
New York M F B. 
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Ousters and Nebulae 

Some Startling Facts and Figures Concerning These Inter es ting Astronomical Featnzes 

By J. F. Springer 


G LoKUIAIt star duBters const!tat* on* of the most 
notable t Iumicm of celestial objects. Unlike netrahe 
and stars they appear to Is* limited In number Space 
Is apparently, not nt all crowded with them The total 
uumber so far dlw*ovor«l Is around 80. As only nliout 
Mix or seven per cult of these are clusters added in the 
course of some HO jearn, despite tlie great number of 
ohservattonH and the high powers of the Instruments, 
It begins to appear as If the reason why glotmlar clus¬ 
ters gre being found only at the rate of about seven t 
century la tiecause we are approachlug the end of 
the Hat 

Perhaps the moat remarkable of all the globular clus¬ 
ters la the limit Cluster Id Hercules, the celebrated 
Messier 13. To the nuked eye sharp enough to discern 
this object. It appears as n fnint, basy star It Is some 
2 deg south of Kta Hercules. When the cluster la 
brought fairly Into the Held of a telescope of consider¬ 
able power the minute patch of hase Is resolved In a 
host of minute points The globular form Is not es¬ 
pecially apparent, but In the region of dense popula 
tlon, three dark spokes or radial lanes are seen These 
roughly divide tho atarry region Into three approxt 
mately equal sectors But a more recent view of the 
great cluster, obtained photograph!* ally by Professor 
Ritchie by aa 11 hour exposure of a plate of medium 
rapidity, falls to show the (lark lanes. This view 
brings out more clearly the globular appearance On 
this plate, H Hhapley Informs ns, are recorded more 
than 30,000 star Images brighter than the 21st magnl 
tmle The negative was produced by the use of the 
big 00-Inch reflecting telescope of the Mount Wilson 
Observatory It Is no great wonder that some have re¬ 
garded such aggregations of stars as other universes. 
In general, they are more or less isolated In apace, tho 
surrounding regions being very sparsely populated 
The Orest Cluster In Hercules Is no far away that 
It Is useless to attempt to determine Its parallax—the 
angle subtended at the object by a radius of the eurth's 
orbit—by ordinary methods. However, by studios of * the 
frequencies of the colors and the apparent magnitudes." 
the conclusion has been reached that the parallax Ilea 
somewhere between O* 00001 and <>".00010 A further 
study—one Involving Oepheld variables, red giant stars, 
stum of spectral type B, the apparent dtanuters of 
dusters—has resulted in the choice tiotween the forego¬ 
ing limits, hut fairly <lo*e to the maximum, that is, 
0*00000 This means that the Great Cluster is some 
30,000 light years sway This meaiis In turn, since 
one light year ==5,875 X 10* the distance Is 211500, 
000000,000000 miles The Ritchie photograph shows 
this cluster uot as It now Is, but as It was 36,000 years 
ago when the light now arriving started on Its way In 
fact this la not a sufficient corrcHtJon as the duster 
negative, for example, turn lieeu on the way 100 
light years. Some of the light arriving to make this 
negative bad, for exnmple, has been o uthe way 160 
years longer than other light It Is aonu thing like a 
newspaper In the pre telegraphic days. Some of the 
event* narrated bad Just transpired, because the titrate 
was near-by other events had hapiiened weeks or 
months before, the news having Just reached the Jour¬ 
nal because of tho distance it had to come 
This brings 11 s to a more general fact We never see 
the heavens as they really are or even wore, but see 
an unreal Image made up of Infinitesimal patches hav 
lng dates of an enormous range The enormous also 
of this giant duster may perhaps be better grasped If 
Instead of saying that It is 160 light years across, we 
say, with Sbapley, that a star at the distance of a 
duster-diameter from ns would have to lie 100 times us 
bright as onr sun to beeome visible to the naked eye 
And yet this diametral length Is a distance almost out 
of all comparison with the distance of the duster from 
11 s If we measure off a line 14 Inches lon^ and then 
place at one extremity a steel ball 1/10 inch in dlam 
cter we will have a means of comparing the (luster 
with Its distance from ua [Author's note I have 
taken fta the duabr proper, the central condensation 
Khapley estimates the aggregation as having a diame¬ 
ter more than twice as great ] 

What does the spa mm ess of stars In the qpace around 
a cluster mean? Is the duster the condensation of 
stellar bodies which originally occupied M»ore gigantic 
region! Or, are the globular clusters young aggrega 
tioos, aggregations which are In nn early stage of ex 
panslon 1 Or Is there some other and distinct explana¬ 
tion? No man can give answers that are reasonably 


certain to be true at best U Is merely guesswork 
But let us look within thit, cluster a moment The 
stars seem, especially those toward the Interior, to he 
very thickly congregated /This appears to be the 
actual condition of affairs. The nearest star to our 
solar system Is usually taken^to be Alpha Centaur! Its 
distance la 3!4 light years, fit our sun be taken as 
tbc center of a sphere having this radius, there would 
he but one atar within that inhere and this star would 
marcely be within But, lx one turns to the Great 
Cluster In Hercules, and attends to a circle of the same 
radhm, thin circle being plfljred at the center of the 
cluster Image, he will, It i*/aeld, In effect, And thou¬ 
sands of stars within It Ok course, there are stellar 
points bore belonging to ths full diameter That Is, 
we have, neglecting stars behind one another, thou 
sands of stars In a cylinder, which corresponds to the 
circle and Is 100 light years deep There could be put 
so nn 24% spheres lu this cylinder, and they would 
All two-thirds of the space Roughly, then, the amount 
of space whose stellar inhabitants are sending their 
Images to the center circle of the Rltchlc photograph 
are those of 30% times Ifie space occupied by the 
sphere Ho, then, we may divide the thousands by 36% 
and still obtain a goodly number In such a sphere 
we have two stars—our sun and Alpha Centaurl Ap¬ 
parently, the center of the duster Is very many times 
as thickly populated as our Region of the universe 
Quite recent work on globular clusters Is understood 
to tend in the direction of ahtaflng that the form la not 
truly spherical but illghtly elongated This, If com 
plctriy confirmed, will be a big fact The Great Clus¬ 
ter in Hercules la one of &e most flattened of the 
oblate spheroids This mt ypo t be recognisable, per¬ 
haps from mere observation. But counts of the stara 
In the telescopic photograph^ projection of the cluster 
show that In the direction of one particular diameter 
there are ilsmt 80 per cent more start than In the 
direction of the diameter perpendicular to It There la 
some reason then to view Ijhts (fluster as somewhat 
elongated In the direction defined by the first diameter 
Naturally the question arises Is this flattening of 
the spherical form due to rotationT This duster Is 
thought to contain not lees than 100,000 stars. The 
total mass must be onoraompt As a whole the duster 
Is moving at a rate not slower than 125 miles per 
second This 125 miles per second Is the velocity to¬ 
ward us and the general galactic plane 
Research coupled with the use of assumptions seem 
I ugly probable, baa resulted In the completion of a list 
of the distances of 80 celestial objects, nearly all of 
which objects Hr* definitely, known to be globular 
cluster*. As I ho precise locations In the sky are known 
It Is possible, by combining all these Items, to map 
them In spare of three dimensions. If, now, first of 
all, we consider the apparent distribution—that Is, with 
out reference to their distances from us—them.* clusters 
will lie found to be located mostly In the Southern Hem¬ 
isphere of the skies, only about a down being In the 
Northern Hemisphere But most of tbc dosen are rela¬ 
tively near n» In the Southern Hemisphere the glob¬ 
ular clusters tend to positions near the Milky Way 
Thus, quite a number are to be found In the constel¬ 
lations Hcorplo, Sagittarius, Ccntaunis. But while 
these dusters seek nearness to the Galaxy, they are 
almost entirely alaent from n belt 10 degrees wide 
bisected by the plane of the gala*.tic circle This state 
of affkire is in wonderful co^rast to tho apparent dis¬ 
tribution of the more numerals class of opes ©testers 
These clusters tend to congregate dose to the galactic 
circle, and to become very much less numerous at short 
distances on both sides We have In the foregoing 
a large fact with respect ta both dasses of clusters. 
Their distributions, as views# from tho earth without 
reference to distance from fk apparently have soma 
dose relation to the position of the Milky Way It 
Is such facts as these that make It difficult to believe 
that globular and open cluster* are universes really 
Isolated from pur stellar oysjtom—1that which U largely 
defined by the Galaxy * 

Consider for a moment ta* broad situation ( Tbe 
concent re tlon of open clusMs lies in a narrow bait 
divided along the middle bribe gigantic circle. The 
concentrations of the globular dusters lie in narrow 
belts just outside of the helt of open dusters. There 
are practically no globular dusters In ths strip where 
the open ones Ue Part of ttte foregoing Could be pretty 
well explained If we conceive the Milky Way to be 


exteriorly surrounded by a ring of dark matter—cold 
gas, for example.. The abeenoe Of globular dusters 
would then mean simply that there was none Inside the 
circle of the Milky Way and that thbbe outside were 
hidden from view by the occulting matter The pret¬ 
ence of open dusters in precisely the belt where globu¬ 
lar dusters are absent would mean that they ere 
Inside the Galaxy and comparatively near If we up 
derstaod that the Milky Way defines a region destruc¬ 
tive of the globular condition, then ths absence of 
globular clusters and the presence of open ones Inside 
ths Great Ring Is explained The open ones Are the 
residues of globular dusters. But we have stiR on onr 
handa the great fact that both descriptions of dusters 
are very sparsely distributed in high galactic latitude* 
Why Is this? The 80 globular dusters are evenly di¬ 
vided between the two sides of the galactic plane, 
Something similar may be said In respect of the open 
ones. 

In a broad way, the nebulae supplement the dusters. 
Where clusters are lacking, there are plenty of nebuhe, 
where nelmUe are lacking, there are plenty of dusters. 
But the numbers of the two great classes of objects 
are quite different There are many nebuhe and com¬ 
paratively few dusters. Still, the supplemental Idea Is 
to be held We might understand tho matter bettor If 
we could conceive that In somt* way a group of nebulas 
corresponds to a single cluster Thus, wa might think 
of many nebulie combining In some way to form a 
duster, or we might conceive of a cluster producing 
many nebula, If either conception can be serioudy 
entertained, it helps ns to simplify our Maas of the 
universe as a whole 

The distances of the globular dusters are enormous. 
The one that Is supposed to he nearest—Omega Centaur! 
—Is some 20500 light years distent A certain cluster 
In the constellation Dclpblnns is perhaps the must 
distant one of these objects. It is thought to be 220,000 
light years Hway This Is getting into the same claw* of 
distances aa the length of the diameter of the Galaxy 
A couple dosen of the globular clusters are Judged to 
be at distances greater than 100,000 light years. If 
the group of 80 clusters be contemplated as a gigantic 
whole. It is seen to form an ellipsoidal system with 
tho plane of the Milky Way dividing the ellipsoid 
symmetrically with 43 dusters on each aide The long 
diameters of the ellipsoid are apparently not less than 
300,000 light years long That is, these dimensions 
are substantially Identical with the long diameter of 
the Milky Way itself. The short diameter of the glob¬ 
ular-duster system is reckoned at, say, 150,000 light 
yearn, but the length Is by no means definite It has 
been proposed that the system of globular dusters Iw 
viewed, tentatively, aa coextensive with the Galaxy 
and as having the same equatorial planes and poaslbly 
as having the same center In short, In the eyes of 
some, the globular system Is part of a great organlsa 
tlon and the plane of the Milky Way Is a basic feature 
at this organisation 

The glotmlar dusters are ail, t]>pareutly. without any 
absolutely known exception, distant from the galactic 
plane The nearest one of the 80 Is 22 Mreeter (in 
Sagittarius) This duster is not so well defined as a 
globular system as others. It Is, In fact, one of the moat 
open of tho whole group. But even this, relatively open, 
duster is some 4,000 light years distant from tha 
plane of the Milky Way 

The practically complete absence of globular dasters 
from a belt along both sides of the galactic equator to 
a notable fact. Are they really absent from space In 
this region, or are they simply hidden from, our tlew 
because of the intermediate presence of dare matter? 
This is a question that oaflaot with any certainty be 
answered at the present moment However, the region 
is a wide one, the total width of the none of abeenoe 
having been estimated as some 12,000 light years broad. 
In this region, some open dusters and blue star* which 
are thought to be as far away as same of th# gi^ Mav 
clusters, have been discerned. Just what part obscura¬ 
tion play* Is a| the moment indeterminable. 

.The nebula* particularly spiral ftbula* a^otd the re¬ 
gion of the Milky W*J< Nebula, apparently sssaU and 
wbltt Ifi color, axist to lama numbers «*ar the north 
pole of the Galaxy There are some, but they are dis¬ 
tinctly torn numerous, neat the south pni* it has been 
ascertained that needy aU three white petal* are 
spirals. Of the spiral petal* as a das* It may be said 
((h mf toso d on pegs If) 
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Man-Made Precious Stones 

Efforts of the Past and Present To Prodooe Synthetic BnWflt, SiffUm, and lWUtnon4t 

By C. 


F or almnot a ccntun 
chemirtu have 1 km n try 
luff t manufacture precious 
Ht tea finally smuedlng to 
rm h a marked degree that 
nlv the experienced «#» rf 
the lapldlat can dlatlnffulab 
Mtween the natural gems 
which cime from mini* and 
the scientific at ne aa It 
la sometimes called which 
la produced in the tntora 
t< o It la lute.renting to fol 
low the series c f experl 
nienta by which this proctw 
f manufacturing i reclous 
atones hss been perfu ted 
With the exception of the 
diamond which la cc mposed 
of pure carbon most pre 
clous at mes are composed of 
aluminum whtae mnrystal 
Used hydrate silicates or 



Clara are quite commonplace 

substances Crystallised aluminum or corundum <m 
the other band occurs much less frequently Some* 
times It Is white or colorless and sometimes different 
metallic oxides fflre It cohr and brilliancy Our pre- 
tic us stones the ruby the sapphire the emerald and 
the topas are natural specimens of corundum red 
blue green and yellow 

Phe first attempt of the chemist to reproduce these 
precious stoma was made by liquefying aluminum 
adding a colorant and then causing Its crystallisation 
by a cooling process As earlv as 18d7 Uaudln and 
later in 1800 Sdnarmont worked ont the composition 
of corundum At about the same time Bbelmen direc¬ 
tor of the Uonufot tmnt Ao tUmalc at fedrres made 
microscopic crystals of ruby by heetlng a crucible cun 
talning aluminum boric acid and chromium In a porce¬ 
lain o\en A little later Henri Sainte-Clalre Devi lie 
and Caron by utilising the reac Hon of anhydrous boric 
add rspors on the fluoride of aluminum succeeded In 
making rubles In the form of thin crystal like scales. 
Again In 1800 Del ray and IlautefeulUe undertook the 
prollem But It was M Fromy with his two assist 
ants Fell and Verneuil who at last succeeded in work 
lug out s satisfactory solution This was accomplished 
b) a most remarkable series of experiments conducted 
from 1877 to 1800 

The first methxl used by Freroj and Fell was to form 
an alumlnate if had This a laminate was then de¬ 
composed to free the aluminum and produce Its crys¬ 
tallise th n ltulU a were produced by adding bichro¬ 


mate of potassium to color the crystals red or a 
little cobalt oxide was used as s colorant to make 
sapphires But Hie crystals wers still too seals like 
and fragile to be used by jewelers. In a second aeries 
of experiments Frcmy and bis second collaborator M 
\ eroeutl brought about the crystallisation of alum! 
num at high temperature by utilising the action of the 
fluoride of Imrium in the presence of potassium Due 
to an suldent a little air was allowed to circulate in 
the tru ible and as a result beautiful rhomboid crystals 
weri formed—rubles as clear and brilliant as those 
found in mines and solid enough to be cut But the 
crystals were still too small to be used ss Jewels. 

It was about this time in 1862 that Dimer Wyse 
displayed In Hwltserland rubles of such brilliancy aa 
to i reate a sensation among lapldlsts It Is bettered 
that he made them by combining bits of natural ruby 
by fusion Although they were fragile he sold them 
for ss much ns 100 to 1T0 francs a carat According to 
Frledal these crystals had all the properties of the 
natural ruly except for the appearance of gaseous 
t ubbles and a little lighter density When they were 
examined In the spectroscope they showed the same 
absorption bends as appeal in the natural ruby A 
little liter the chemist Ualch succeeded in making 
ruby in large blocks, but his product did not posse ss 
the clear transparency of the natural ruby 

About 1880 an ther * rend* scientist Michaud pat on 
the market a scientific ruby and commercialised 
tin process of Its manufacture First, a sm all ruby 


l ae t kw foe natural mou rn l 
M Verneuil want on with Me experiments hi oolleb- 
oration with Me pupil Paid MaquSer 
In Verneuil s pr oc es s, first of all alum Is flrhiiet 
and usually salt of chromium is added which, accord 
lag to Its degree of oxidation, will odor the resetting 
crystalline sediment red or btae This mixture la 
sifted through a fine Mere Pulverisation is af¬ 
fected automatically by means of a vary simple deries. 
Flat brushes are fastened to the kindles of hnrtpsttl 
levers a little voter tame them Inside the staf% mud 
the sediment is thus forced through the holes The 
powder enters a little reservoir fitted to the upper pert 
of a gas jet. A mallet Operated py an etectra-magnet 
tape et regular intervale on the cover of the reservoir, 
causing ths aluminum now pulverised, to pass through 
a grating and to fall In the tube to a pipe whfch opens 
near the lower bole of the reservoir and leads frost 
the oxygen compressed In steel cylinders The workman 
opens the apoote of these reservoirs sttghtty to obtain 
a temperature of 1800 to 2000 d egr e es. In each ef 
the gas Jets the current of gas draws the powdered 
aluminum aertes the flame and It Is transforemd Into 
tiny lncandeebent drops, some of which fall Into a 
platinum cup surrounded with a fire-proof day seve r 
Inf to prevent the loss of heat This Insulating cover¬ 
ing ia Id two parts which can be brought togeth er , with 
an opening left In the center where the experimenter 
can watch the work As the aluminum coots it crys¬ 
tallises and the block of ruby becomes larger Kadi of 
the gas jets makes on an average ten carats an hour. 
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tod the Mocks of ruby con be mode ai large as 80 
carats. When tte blocks bars reacted the desired sits 
tbe flams Is extinguished quickly This sodden cooling 
gives the stone t temper tod facilitates the breaking 

of tbe mass 

Wken tte fasten has been tceompltsted without acd 
dent, pleose of the ruby are easily broken off with 
pliers, and, because of the temper tbe break is dean 
and sharp Otherwise the stone splinters and dlrilf 
nrlng cracks occur The particles thus broken off most 
then be cot Into various shapes and polished These 
two operation* are very similar The ruby is set In 
a kind of cement on tte end of a stick For cutting, 
tbe workman presses the stone against a copper grind 
stone covered with coarse powder After It has been 
cut to the desired shape and sine to give It brilliancy 
and trajuparency it la po! 
lihed by rubbing it against 
a brans grindstone paw 
dried with wet rotten stone 
one of oar illustrations 
shows the moat popular 
forms of cut rubles. 

Such was tte state of tbs 
ruby Industry when in 1008, 

M Louis Peri* s student 
at tbe Tasteur Institute an 


a chemical composition which has a density and dura 
blllty very little like that of the natural sapphire Fhe 
aclentJfb ruby, on the other hand Is almost identical 
to the mined ruby 1 he layers of crystallisation are 
as clear in the man made ruby as In the natural stone 
air or gaa bubbles are visible when examined under tbe 
microscope in both the real and the imitation stone 
In fact the eminent geologist 1 aeroix thinks It Is ini 
possible to distinguish between them with certainty 
So much for tte ruby and the sapphire But it is 
tbe diamond which has baffled tbe scientist in his ox 
perlmenta. By innumerable processes has he tried to 
manufacture that most vaJualle and elusive of stones 
Tbe chemist Mol man has su eroded In reproducing It, 
however by uniting high temperature ami strong pres 
((onttnned on page M) 


A Water-Filled Hose That Control! Shallow 
Rivera 

T Hfc practicability of damming shallow riven by 
means of a largt hose filled with water has been 
demonstrated by Norwegian engineers It has also been 
shown that this Invention Is of great practical value 
in molding concrete under water making it possible 
In shim casts to eliminate cofferdams in building 
bridge foundations etc This method can be used for 
raising the water level in Irrigation canals, fur pro* 
tecting levees and river banka for lumber drives, and 
for military purposes 

To give an illustration of bow this system works It 
was decided to bank np and shut off a branch of the 
UandMfJord ltlrir In Norway The river bed at the 
point selected consists of 
small stones on underlying 
ground of pebbles, gravel 
and day Tbe bed was 
therefore leaky and could be 
readily washed away The 
hose used w as of cotton con 
\rk It won 150 feet long and 
40 Inches In diameter It 
waa anchored by cables to 
stakes set in tbe bed of tbe 



u mneed that be had menu 
factored a sapphire Up un 
til this thus chemists had 
not succeeded in adding to 
aluminum any substance 
other than chromium, since 
aluminum throw off foreign 
substances in the process of 
(rystalHsottau M Paris 
however, added lime and 
magnesia to Uquefitd oloml 
nnm to prevent Its crystalli¬ 
sation and then added co* 



Laying out tbe water bee# screes a ska!lew river, preparatory to tiling tte boos with water se that it 


Hticam and the ends were 
am bored to tbe shores One 
end of tbe huso was dosed 
A standard one man dia 
pbrngm pump mounted on a 
military pontoon was used 
to fill the hose about 20 
minutes being required to 
till the hose completely 
After tbe big hose hod been 
uted 48 hours as a dam It 
Hh< wed that It served nearly 
as well as at the beginning 


twit as a cotovaat Tbe ala 


may dam np tte river 


rhls method has proved of 


mtnum, tte odorant and tte 
foreign wtetgace. fUtoty pul¬ 
verised, were put in an 
oven and broug h t to a to»- 
peraturo of J,W dp*** 
After tel d qg tte fSWflor 
was placed in rotofl&ro as 
may be e*u in oar AMba- 
tian, ate* heaters which 
operate pi tte mm priuri 
joe as to tte 

afact*roofK5to< iter db 
ft* frau Wrote* to«te 
tala hraiu gg qinittuotlpto 

rroattWr Monitor} Ira# 
uteffeM fcrara mrara 

ravaagR 

*«*«« 

bmrMtfk*?!$ aSSj* 

p»d «a fiaifrttw of St 
Dotmt am o> to Oft nm* 
o&ctandratf. 



Dm waMt how iu flat rad aorriac to IwU bade too Mm wator. Itoto tka nlatrra larola #f tka 

wator w attkor Ada af tka kaaa dam 


Tftluo in raising tbe wator 
level In sluggish streams 
where logs are Uft on tte 
Iwnks and shallow pi aces. 
By tbe gathiriug of large 
masses of wator above and 
tiulr siidckn rckaso artlfl 
dal tidal waves are caused, 
releasing tbe logs 
1 oundatlon worka and 
fouls are rendered pocslble 
for short periods by repeated 
bauktng up of tbe water 
It has been shown that It 
Is possible to apply th< same 
principle to the casting of 
concrete and at the seme 
time to avoid the washing 
out of the materials and tte 
use of cofferdams A strong 
and flexible canvas covering 
Is given the desired form 
is lowered empty to position 
and anchored Ihe liquid 
mortar Is then poured In 
under pressure. 
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Job xi» ltfq 


The Motor-Driven Commercial Vehicle 

Cowhjcttd br MAJOR VI CTOS W PAOl MS.A.B. 

This department is devofrd to the interest i of present and prospecti ee ovneri cf motor truck e and deHrerg 100 gone The editor wiU s nd eaocr to answer Mg 
question relating to mechanical features, operation and management of commercial motor eehid et 



Showing steering mechanism of four wheel trailer and method of attachn eat to axle. Right How the drawbar and steering bar are attached together for 

the forward movement of trailer, ao it will track with truck towing it 


New Four-Wheel Trailer l nder the new method n lien Itneklng 

O NE of the greatest objeitioun against "ft tho frtml whpota of th ® trnU(,p arp 

the line of four wheel trailers hue 1( * kpd ,n * Permanent position parallel 

been the fact that they did not, under all 40 the frflmH nr ftt rl « ht nu S lwi to ^ 

conditions, properly track with the oxlo » whlUj tho *>rne1.nr I* permitted to 

trucko, A prominent trailer manufac- " win « to **tiuer ^ wlthoiit possibility 

turer claims to have solved this prol>- damage ns the drawbar la uow dis 
lun by a steering arrangement which, connected from the ateerlug arrange- 

l»> the long leverage of the steering arm, mwit anrt rwelron nothing but the rear- 

guarantees complete control of the steer ward l ,u,Ui of the trU( k for th * l"**\**» 

lug mechanism, thereby . llmltmtlng any of movl “K tlwtnilu r ^dmarl During 

possibility of any deviation of the the backward movement, the guiding of 

trailer from the path of the trade A the tr » lUir ,B ***** by an auxiliary 

further serious ohjtdlon against old steering bar to be applied to the rear 

type four wheel trailers was that they enri °f fhe trailer In extreme rases, for 

are hard to operate i„ piaera difficult ^"tance, when the problem exists of 

4 »f access nnd hard to steer when back moving tin trailer around a post, both 

ing up sets of wheels cun be arranged at any 

Hy a radical departure from methods «"«»«*. which will permit the movement 

employed In the imst this maker Is pps- (, f the trailer around any ohatacle 

riding for the attachment of the steer By providing the iMissIliillty of nt- 
Ing arrangement to the drawbar when inching or detaching the steering ar 

tho trailer moves forward and with the nuigenient ot will nr as ncH^Nslty de¬ 
axle, In a baked central iswltlou, when mamls to or fn>m either the drawbar or 

tho trailer Is to be liacked up This the axle tho maker 1ms provided the 

new method elluilnatea the possibility of flexibility of operation which Is so de¬ 
tailing the drawbar when the trailer slrnble The method of detaching from 

gets Into a cmmisx! lawitlon wlien back and attaching to the drawbar or axle, 

Ing up and the damage usually caused lu as the earn* may be 1 b extremely aim 

Much an emergenty pie and fool proof, the principle of uni 


verttal hall and sts ket Joints being main claimed that with a transmission of thla 

talned even In this detail of construction kind under favorable conditions 86 per 

Construction of the trailer Itself does cent more speed la obtainable without 

not vary In the construction of four augmenting the engine crankshaft revo> 

wheel trailers In the past In designing lotion* or consuming more fuel It la 

this new improvement the maker has also stated that on the extreme low gear 

kept in mind the necessity or deslra ratio 0) per cent more power can be 

bllity of changing old models which are secured without running the engine at 

now In operation. Into the new models excessive speeds, 

by furnishing the necessary parts at The mum ter In which the added speed 
reasonable prices which can lie built into ratios are obtained Is clearly outlined 
the old models by any mechanic fa- It will lie observed that a small gear on 

miliar with truck or wagon work the primary engine-driven abaft meshes 

with a large constant mesh gear on the 
Compound Gearset Design countershaft Instead of having only 

HE usual form of three-speed selec- <> n * ** of ‘instant mesh gear*, as la 
tire gearset used on the majority of th <* lu ordinary three- or four- 

passenger automobiles Is not satisfac- warset the design illustrated has 

tor> on heavy duty motor vehicles lu «*ally two pairs of constant mesh gears, 
tended for commercial purposes and either one of which may be clutched to 

there ore conditions met with in such the countershaft by a double Jaw dutch 

service that make eveu the four speed member This slides on keys so that It 

gear Isix that has l»een provided on a must drive the countershaft regardless 

number of trucks Inadequate at times. of which of the two constant mesh gear 

The accompanying Illustrations show a members It is clutched to The higher 

transmission used on a new type of speeds ure obtained when the jaw 

truek which provides live forward clutch engages the constant mesh gear 

pqiecda and two reverse ratios without on the countershaft that la of practically 

having any more parts than the ordl the same slae as that on the main shaft, 
nnry four speed transmission It la (Continued on page 56) 



I* fit Couatvnhiit la kink scar portion low mr drift tnsmbsr Wigs owl with pinion on so omts rriisft* Shifting tfc* doubts Jaw stash wrtisr will piorid* a week lows* gent snftfe W ssps vtt 
wtoNnl Operating conditions. RidUt Ooantsrshaft low gsnr sago usd. bat seahtsnhsft tosTsstivs. Ugh spssd drift swabs* In dirsst dries gsritjos, p owsr tammsMo* dbnst Aim Is drive 


Nsw doslpi of gear box wkick pravidos for ftva forward sysla and two rotoroo 
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Recently Patented Inventions 

Brt4 DeecrtpUone rf Recently Patented Mechanical and Electrical Deekee Toole , Farm I mpl emented Etc 


F«rUUinf to Aeronautics 

AIBPLANH.—J K. Psaisok, Hlmoaa, N C, 
<riM porpem o€ tkb Invention 1* to provide an 
airplane having gmter plan* surface and 
motet MRjrluf capacity without Increasing 
ta* weight of tlw machine The airplane com. 
prime a ftwUfi lseladlnt an Inner body of 
rectangular formation and an outer body of 
cylindrical formation* a vertical plane ar- 
ranped alone the longitudinal axle ot the fuse- 
lap*, a faorleontal plane arranged along the 
longitudinal axle of th* fuselage and disposed 
at right angle* to the vertical plane 

Pertaining to Apparel 

NECKTIE,—M. F Walt, 010 Nebraska Bt, 
Unroa S. Pah An object of this Invention 
1* to provide a Aeefctle which will not become 
’wrinkled in aerriee A further object la to 
provide a devle* of thla type that can be 
slidably moved between the wing* of a collar 
can be readily adjusted, preeeote a neat ap¬ 
pearance, and to which a Brick pin may be 
throat therethrough to prevent accidental dla- 
imgapwint 

* nitAMIBBB*—1 Pamn, 1107 Map#* Are, 
Bronx. N T The Invention contemplate* the 
provision of braaaterca which may be readily 
caused to properly flt women of different rises. 
An object Is to provide a garment which may 
be easily put on and taken off A further ob> 
Jfct Is to provide a brassier* which is formed 
of two Independent parts connected together 
at the upper edge with each part provided with 
the tie strings for Independently tying the 
sections in place. 

Electrical Device* 

MAGNETO.—R. A Niw # address Wm W 
Nicoll, J1 Broadway, New York, N Y The 
invention relate* more particularly to hand 
operated magneto* designed to discharge a 
uniform current at each operation and which 
Is particularly adapted for use in blasting op¬ 
erations. A further object Is to provide a 
magneto which la operated by a spring and 
winding means to store energy therein, and 
which means are disconnected when the spring 
ha* been glveu a predetermined movement 

Of General Interest 

CLOTHBB HANGER —B Q Ttlm, IS BU 
llnghsm Ave, West Everett, blase. An object 
of the Invention la to provide a clothes banger 
which may be readily Installed In a closet or 
cupboard and which will be adjustable as to 
length. A further object is to provide mraun 
for attaching the hanger to a support, which 
means may b« folded ao as to take up very 
little space when the hanger Is not In use 

LAWN SWING —0 H Bpubxiiaqvx, Wain- 
rebe Bldg, Minot N D An object of the In¬ 
vention le to provide a device In which the 
carriage of the awing may obtain any de¬ 
sired height in Its oscillatory movement with¬ 
out causing the occupants to be brought into 
contact with th* supporting frame A fur¬ 
ther object la to provide a awing In which cbll 
dren or other occupant* may easily enter and 
leave th* seats, and in whloh all danger of 
pinching the hands between the working parts 
la eliminated. 

FOLDING CONV ER TIBLE GO-CART, HIGH 
GUAIR AND BABY-JUMPER^—O H. Manas, 
WO W 40th Bt, New York, N Y This in¬ 
vention relate* to combination devices, an ob¬ 
ject being to provide an apparatus which by 
different positioning of th* part* perform the 
functions to$ which It to Intended. A farther 
•Meet Is to provide mechanism, which can be 
easily and quickly manipulated to change the 
politic* of arrangement to perform the func¬ 
tions of a baby touc h , a high Chair and a 
baby jumper 

COLLApaiRLji CRATE OR PACKING 
CARE—N J UcLooo and C F Raiwanum. 
Ragle Hotel, Otodtay Sfc, Adelaide, South 
Australia, Australia. This crate has been 
"Hweially designs* tor packing, shipping and 
the tran^orUtkm of pa h tWt tai poultry, qr 
may be used for other purposes, Its special 
fester* bring that whan empty It mu be 
eoliapmd «t folded down into small •***• fat 
fesorit or stor ag e, thereby reducing «P***i 
muRkari rat, and the liability of hreak- 
when etuctad the parts Interlock and hold 
<nm suoth to firm. 

BHOHppRfNG TIF^-A C Up* Croad* 
ChL Am phjmt of thtotovauttou U to provide 
S BOM for totaling to* eh oeet ria a to the 
***** el p driTl forth* ohj*ri I* to pro¬ 


vide a hooked tip which may be used with 
either round or flat shoe laces, and which 
catches Id the upper eyelets of the shoe amt 
enable* the reel of the string to bo loosened 
without pulling the ends out of the upper 
eyelets. 

BANITARY Tt B AND RINK TBAr— II J 
UctUtKih, 770 0th Ave, New York N Y 
This Invention has fur It* object to provide 
a trap which will pmpeMy trap oue ur more 
fixture* ami trap both articles against the 
passage of gae from the eewer A more specific 
object is the provision of a trap to which 
two or more drain pipe* may be connected, the 
connection fur most of the pipes being be¬ 
neath the level of the water In the trap 

BOAT IIPU—<1 (Jsist 1828 Boston Road 
New York N Y The ubj«*ct la to prevent a 
boat-hull structure in which It !* possible with 

miini |hi,itr T 

C Z 3 

A filhK VIEW AMD IKlIinimL BKCTlOX 

the same horsepower to obtain an Increased 
■peed The boat hull comprise* ride portions 
hariug a plurality of Integral vertically ex 
tending wavrllke corrugations throughout its 
length the corrugations having an amplitude 
relatively small comimred to the wnv« length 

PLAH1FH BOARD—J 3 Ik ml KY and T n 
A I low i ky, 211 Beach IlKth 8t, Rockaway 
Park, LI \ \ The Invention has for Its 

object to pmvlde a plaster hoard arranged to 
lock or key the plaster In place Another ob¬ 
ject Is to rtlnforcc the plaster board and at 
the same time provide a simple menus for 
nailing it to the Ht ltd din a Joists or other sup¬ 
port without danger of the nail head pulling 
through the hoard In case the latter become* 
damp or soft 

MHHlloOK—A I Tiiosbtein, e/o Illltau 
II Thorsteln 1121 Klatbnsh Ave Brooklyn 
VI An object of the luventlon U to do eon 
struct a flidihnook that no danger of the same 
tearing the fish s mouth exists no matter how 
great the pull A further object is to provide 
a construction which shsll be extremely simple, 
Its parts being such that It may lie manufac 
lured at small expense at the same time be 
strong enough to reduce the danger of break¬ 
age to a minimum 

DIHPFNHING t ABINFT — K. rAinsu, 
add rows Lardutr A Cannon 10 Harblsou Block 
tort Hc«tt, Kan Among the objects of the 
Invention Is to provide a dispensing cabinet 
which will be mainly transparent so as to at 
tractlvely display the goods and which can 
be operated to dispense the lowermost article 
in any of the compartments, oue at a time pro¬ 
vision Is made by which the device can be 
vwllly taken apart for cleaning and easily 
assembled 

CONCENTRATOR.-—J ^ Bollock Boldler* 
Home, Bawtelle Cal This Invention relates 
to a construction or riffles and amalgamating 
trays for oae in placer mining The trays may 



a flaw raw or vhv tame* 
be readily removed to collect the gold by *Ud- 
lug them transversely of the slake and other 
tray* slipped into their place*. By means of 
this construction a very high percentage of 
floar gold may be saved as well as the black 
aawL 

NEGOTIABLE PAPER.—C D Omatom, 219 
Roseville Ave* Newark, K J The Invention 
especially relate* to checks, drafts, money or¬ 
ders, and the Ilk*. Among the objects le to 
provide a check which to to safeguard the 
payor against fraudulent method* being car¬ 
ried oat to rule* or Increase the amount orig¬ 
inally provided tor, and to provide a check 
which baa * wider tango than the ordinary 
travelers* check to that the check way be made 
traveler* check In that the check may be made 
oat tor the exact amo un t of th* purchase of 
foods 


WINDOW—A Ma« Kin non, Tuckahm* N Y 
The general object of the invention Is to pro¬ 
vide a window having sliding sashes pivotally 
connected with suspending chain* or curds to 
permit of the window being turned about the 
pivots as an axle for convenient cleaning ur 
to provide ventilation to ■ greater or lea* dr 
grec a anvil form of stop beads and parting 
■trips factoring In the turning of the sash 

HAhETY MATtn THAI —A A Tt turn 
Hotel t hard ton 08 Plummer Are Hammond 
I ml The luventlon ia primarily designed to 
be used for advertising. An object 1 k to pro¬ 
vide a holder which may to placed In hotels, 
restaurants and the like to to afford easy ar 
cess to the matches and the striking surfare 
while at the same time prevent the liability 
of the box being carried away 

ATTACHMENT KOIl FXTKNBION TA¬ 
BLED —3 0 Imiuuiv e/o Itlerman Furniture 
t o., North field, Mlun The ohjeet Ik to provide 
an attachment by means of which extension 
leaves may be added and firmly lockinl to 
(he table and to each other el rmo side to 
prevent any displacement with respect to the 
top and each other and wherein the leaves 
are easily detached when desired. 

DAM OR CHECK —< I Rykh amt 8 
Mit< mix, Box rWH Ault ( olo Thl* Inven¬ 
tion has for It* object to provide a device ca¬ 
pable i»f being transported from place to place, 
and being secured in place In a ditch or drain 
nt any desired point for forming a check or 
closure to atop the flow of water and wherein 
the said dam or check Is provided with means 
for permitting a restricted (low which may 
be regulated 

BROCFBB Dr REDUCING IRON FROM 
1 HP OKK,— J T Juvkh 1104 MImmUhIpiiI Ave 
Itormont, la. An object of the lnvuitton is 
to provide a prorrw fur restoring Iran from 
the ore wlthuut the urn of lime, and for re¬ 
covering the Iron In a form which may be mure 
readily handled or shipped A further object 
i« to provide a process by means of which not 
only Is a wniiiHer aniouut of fuel needed but 
a portion of the fuel Is recovered In the form 
of coke of grsxl horning quality 

ninet hr of rttoDidNG hhUHomu 

CON—J T Jnrrra 1104 Missis* ppl Ave Dor¬ 
mant Pa An object of the Invention Is to 
provide a process for the production of fi rro- 
slllcou which does not require the use of spe¬ 
cially designed machinery but which may be 
tarried out through the use of ordinary appa¬ 
ratus such as a regenerative raking oven and 
a regenerative furnace This process requires 
that the ore lie In a finely divided stale 

META 11 FROM A1 PItOt h HR —• J T 
JnNKHj 1104 MfMSlsNlppI Ave Dormant l*S 
This process cunatHts In crushing the ore to 
a fineness approximating twenty to one hun¬ 
dred mesh mixing with the crushed ore an 
i xress of crushed rosl of substNiitlalty the 
name fineness heating the ore and coal to¬ 
gether substantially ont of the presence of air 
to a tcm|H>rature sufficient to coke the coal 
and to produce au agglomerated mass resem 
hi lug coke aud subsequently separating th* 
metals from Ihe coke 

VI U’ANIZFlt — K 1) IlOHTLKK, I J 
IIamiki and ( 11 Mat ii na. Ail dress Hamlel A 

Mather Tipton lows The Invention relates 
more particularly to a vulcanixer designed for 
munecllng the ends of rubber tubes an ob- 
Jert to ihg to provide a device which facilitates 
the vulcanising operation either In the form- 
lug of a single or a double splice A further 
object Is to provide a ruleanlser which Is 
readily adjustable to the site of th* tubs to 
be vulcanised 

Hardware and Tool* 

WIDNXH—G < Kotina 2818 Cottage 
Grove Ave (htcago I1L An object of this 
Invent loo Is to provide a wrench which will 
he capable of quick adjustment and at the same 
time capable of absolutely accurate adjustment 
so that It may be adjusted to fit any Mas nut, 
without any play In th* movable Jaw Th* 
wrench 1> simple and strong 

DENTAL TOOL.—*F Oonsalm. 156 W 47th 
flt, New York, N Y Th* Invention alms to 
provide means which will permit the opera* 
Boa of the tool hy the same hand which 
graapa th* tool, thus permitting the freedom 
of the second hand of the operator A further 
object is the construction of a device In which 
any a cc idental disengagement of the.cap from 
th# stem of the chock will be prevented. 


(DMIUNATION B4 RAIMI, MI AUGKB 
AND TAMPER —T J Amnr, Albia Iowa 
Au object of the Invention is to provide in 
onn tool meaiiH for < ffrctlvrly performing a 
plurality of functions ordinarily performed by 
a number of separate tools In blaming opera¬ 
tions nuih uh lu coal mines. A further object 
la to provide a tool that can he u*nd In placing 
and tamping an explosive charge In position 
for firing without any possibility of producing 
a spark 

VAI \ E HPltl Vj ( OMITtkHHtm AND 
VALVt GRINDING TOOL —J K G HtLLi 
tan, 1U27 Bark Av» Madlwm Iud The In¬ 
vention has for Hm object to provide a simple 
Inexpensive to*d of the character specified by 
means of which the springs of valve* of th* 
overhead and rage type may be rorapressed 
easily and uniformly aud by uteana of which 
the valve may he ground 

Heating and lighting 

OIL BlltNEU—J A Lajijion, Hpruce and 
Van Dine Ave Glendale, N 1 The Inven¬ 
tion alma to provide an oil burner which may 
be used with extn tm economy for commer¬ 
cial and house heating purpose*, and hy means 
of which primarily the volatile fluid will b* 
more readily and thoroughly vaporised fur¬ 
ther Insuring an Intimate commingling and mln- 
utn sub olrlditig of the particles furtnlng the 
fuel mixture 

IIFATINO SYSTEM —P UcLaluhlix 020 
Central Ave l»orer N II Among the object* 
of the Invention la to provide a heating gy* 
tem In whlrh the hot air Is utilised to vapor¬ 
ise water and direct the moisture laden air 
together with the direct heat unit* of th* 
heating means through any approved system 
for beating purpose* the air being directed by 
mean* of a fau ur btowrr Into and through 
the system which results lu an economy of 
fuel and penults an effective control of th* 
circulating medium 

RFTORT FOR l-XTHAOTING OIL hTl — 
A V 'lot Xu Box (HI lie Heque, Colo Th* 
lurcndon ritotes tu the extraction of oil 
gas. and other prodnet* from shale oil sand 
*sial etc by destructive distillation and has 
for it* object to provide a kiln and process 
for the extraction from ore* aud the like 
The process constats in besting the material 
lo a stifflt lent ttinpirature to drive off th* 
gas, oil or the like and condense the gaewus 
product* driven off 

t 1 LAN Ol T FOR BURNLUB —L. FOLUMAM, 
Ml Ini St Brooklyn \ \ This luventlon 

relaiis to self blow lug loro be*. The primary 
object is to so construct the plugs or rap* 

< losing tbi ends of Hie fuel and retort tube* 
that a passage is presented In allmwent with 
the passage through lh« constructed burner 
lube In order to facilitate the cleaning thereof 

Machines and Mechanical Devices 

I ATIII- ( HI 4 K —II \ ItkooKM, Ilslnbrldgc 
Ua The principal object of the Invention la 
lo provide a chuck In which the clanipa for 
holding the work may quickly be lutcrihanged 
for those of other sixes so that work of various 
sixes dm/ hi quickly accommodated A further 
object Is to provide a chuck made of two sec¬ 
tions separably connected by means of a re¬ 
movable clamp the work clamps tolng retalnsd 
within each section of the chuck. 

DFMHh Milt Ol'l* RATING FREIGHT KI K- 
VATOR IIAT4I1 IKIORH—J K W ktHiAi and 
l l. Hi loiilh, c/u Quincy Herat or Gat* Co., 
Quincy 111 An object of the Invention Is to 
provide a device b> means of atilih a pair 
of haleb doors, which are normally locked to- 
gethir may be unl(*rked from the car nf the 
elevator one door moving npwardty and the 
other downwardly sitmiltaneoasly both door* 
starting with a slow movement, gradually be 
Ing accelerated and slowing up toward th* 
end of Ihe movement. 

FABER 0 RIBBING DEV It t —8 Hbtkek. 
1206 43rd 8t Brooklyn. \ \ This invention 
relates to an attachment for printing press##. 
An object la to provide an adjustable paper 
gripping device. In addition to those already 
provided which will prevent paper throughout 
the greater portion thereof from rippling or 
billowing which provision Insures the proper 
disposition of printing matter on the paper 
without disfiguration thereof 

attachment for woodworking 

SHAPER*—W A. IThnx e/o Pesrles# Tank 
A Seat Work*. Evansville, Ind An object is to 
provide an attachment for woodworking shaper 
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having, ■■ana tor aatomstteany hoUlu the 
work to be abapod In cuutact witk the cutting 
knlrn and (or moving tfav work to oeeeakm 
the Nhiplnr of tkc Munr In tb« ntaaner re- 
qnlrrd A further object la to provide a de¬ 
vice that haa mean* for automatical]/ varying 
the apred uf movement to eomprflMte for dlf* 
fereucea In the hardneve of different grade# ef 
wood when the knife li cutting again «t, or In 
the direction of the grain 

FROF1IE MAP MACHINE —H 8. CuAlX, 
Walla Walla, Waah An object of the Inven¬ 
tion la to provide a machine to produce auto¬ 
matical 1/ a delineation on a record sheet of 
tbr profile of the road travenenJ by the vehicle 
on which the device la carried The machine 
comprlaea a pendulum mounted to awing on 
plrota in a vertical plane to the direction of 
travel, thus indicating the grade All the 
pari a are mounted In a an liable rigid frame 

PAPER FEED ALARM FOR ADDING MA¬ 
CHINES-—T P Mantis, Ja, c/u Stock Yard 
Natl Hank, Oklahoma City, Okla The prin¬ 
cipal object of the Invention la to provide an 
electrically-operated alarm for an adding na 
rblne In which the paper Itaetf acta aa an 
loan la tor for separating a pair of rlectrtoaj 
contact* which when the end of the paper *p“ 
proaebee, are made to aouad an alarm to ap- 
prlee the operator of the need of a renewal 
of the paper 

WASHING MACHINE.—H W Warn, 837 
W Oth Are, Kmporla, Kan The object la to 
provide a waehlng machine having a sediment 
collecting means la the form of a hopper bot¬ 
tom and a perforated plate above the bottom 
for supporting the clothe#, together with a de¬ 
tachable receptacle below the bottom and to 
which the bottom delivers, the bottom having 
a baffle plate at the point of delivery 

Msdlchl Devices 

HOLDER FOR DENTAL X-RAY FILMS.— 
J H Martin, 311 Wll*»n Bldg., Dallas, Tex. 
Among the objects of the invention Is to pro¬ 
vide a holder to which the film may be se¬ 
cured with facility and In a manner to se¬ 
curely hold the film, ae well aa to provide re¬ 
taining members eo formed aa to blaaket the 
minimum area, and thereby expose the maxi- 
mam area for the dear viewing of the Him 
The device la arranged for a single picture 
or two gerlM totaling views of the complete 
mouth 


Musical Dertcm 

SHARPENER V OR PHONOGRAPH 
NEEDLES.—G W Math. 311 Grova St. 
Brooklyn, N Y This Invention Is arranged 
to enable the user to quickly end accurately 
resharpen a used needle or stylus. Another 
object le to provide a sharpener which can 
be readily held in ths hand and requires no 
other support The sharpener le simple, dur 
able In construction and not liable to get 
easily out of order 

Prim Moron and Tluti Acc—aoriaa 

PISTON —-C K Rasuls 47 B Bast Ave 38, 
Los Angeles, Pal Among the objects of the 
invention Is to provide a sheet metal ptatou 
for internal combustion engines having cast 
metal bases with flange and groove connec¬ 
tion and also provide within the piston a pis¬ 
ton head supporting brace with Us base portion 
located against the piston pin bosses, whereby a 
maximum of strength and anion of parte is 
Insured. 

GAS PRODUCER —D T Smith, 40 Wood- 
berry Orove, Mnsbury l*arfc, London, N 4 
England This invention relates to a method 
of producing gas fur supplying Internal com¬ 
bustion engines. The object Is to provide a 
producer of relatively light weight small else 
and high eOcleucy adapted to supply gas to 
Internal combustion engines am tb? like, cap¬ 
able uf adapting Itself automatically tu vary¬ 
ing Inaria, and provide practically unvarying 
quality without distillation of the fuel 

GAB MIXER.—( II annum, Ben Wat 
Corp 24ft W 47th «t New York, N Y Tfala 
invention relate# to Internal combustion en¬ 
gines, and has for an object to provide a 
mixer having means for Improving the charac¬ 
ter of the mixture or gas and atr need In an 
Internal combustion engine by causing the 
email drape of vaporlwble liquid ordinarily: 
held in suspension to be broken up and 
vaporised 

CYLINDER AMD PISTON CONSTRUCTION 
—O B. PirutHl, Park Row Bldg, Nhw York, 
N Y The Inventhm pertains more particu¬ 
larly to devices commonly employed In Internal 
combustion engines. In this invention the 
cylinders are constructed In each manner as to 
carry the rings Instead of the pistons, thus 
should the rings breek the greatest damage 
whUh could be done would be a scoring of the 


-flit' 


piston a single plstou when it bssanis dsgr 
aged eouM be replaced without the MMlit trU 
of replacing the nmelnifer which go to Mkr 
up the englut. 

Railways sad TMr Accessaries 

RAIL JOINT —J C, Psrruea, 700 Jeaa BL, 
New Orleans, La The object of the Invention 
Is to provide a rail Joint of the chair typo 
which la of ample and durable oomtruction, 
reliable In operation and easy to apply, and 
which la especially adapted for net as ga 
emergency splice, bring capable of effecting a 
eomplrte end safe union of broken rails with¬ 
out the urn of bolts or similar faeteninga and 
with a great earing ef time and labor 
CAR DRAKE CONTROLLING MEANK— 

C R. Rochammuu, 1014 B. 18th Bt« Bt Jo-4 
eeph, Mo. Among the objects of this Inven¬ 
tion is to provide means for eon trolling the 
operation of the dram or winding spindle foft 
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railway car* brake chains More definitely, 
stated the device provides a positive securing 
moans for the locking pawl cooperating with 
the ratchet wheel associated with an Id brake 
drum 

Pertaining to Reereatloa 

TOY HORBKMOBILH —R. A. Humasiah, 
Ban Francisco, CaL The invention faae refer¬ 
ence more particularly to a combined hobby 
boras and vehicle Among the objects Is to 
provide n device so constructed that the rider 
will experience realistic conditions In riding 
the toy, with means whereby the steering 
wheels may be guided by the reins, and the 
propelling means being operated through the 
stirrup straps both the steering and pro¬ 
pelling means being hidden within the body 
of the vrhleln. 

GAME APPARATUS.—M. M Smith, SfiT W 
23rd 8t. New \ork. N Y An objert of the 
Invention Is to provide a game affording con 
elders bis amusement and requiring skill on 
the part of the operator to produce desired 
results. The apparatus comprises e rotatable 
member having a rim and adapted to contain 
balls, passages extending from the rim at tha 
lower portion, and receiving pockets at the up¬ 
per ends of the passages fur receiving the balls 
passing up the passage by centrifugal force, on 
the rotating of the member 

AMTSKMFNT DEVI UK —4 Poirua, 1814 
Ave. U., Brooklyn N Y The Invention re¬ 
lates to a device ao arranged that It may be 
used ae a toy or la advertising An object 
Is to provide a reflecting device associated with 
s movable light In each manner that the mov¬ 
ing of the light will canes the reflection to 
change in proportion to the movement of the 
light toward or from the reflector 

WAGON,—F Hi Wasp, Washington, D C 
Among the objects of the Invention Is to pro 
vide a wagon which may he utilised solely for 
amusement purposes, and which presents for 
this parpoee a wagon body which may bt con¬ 
trolled so as to partake of a wava-Mke or roll¬ 
ing motion, relatively to the running gear 
which carries the body thereof 


Re wish to cull attention to the tact thattj 
we are In a position to render competent serv¬ 
ices ia every branch of patent or trade-mark 
work Our staff le composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepara and pe oea en te an patent 
applications, Irreepecttra of the complex nature 
of the subject-matter Involved, er of 
specie Hied technical or arise tlfte knowledge 
required therefor, 

We also have associate# throughout 
world, who aerial ta the aro eoo uti ia ef p et it 
and trade-mark applications filed la all 
tries foreign to the Untied States. 

MUNN A CO, Bollsttoff ef Patents _ 
Wootwurtb BuMub, JtfW TOfiSf 

Tower Build lag. CHICAGO, Hi* 

Brieatifls American filig. WAJSHJlWmm, th cJf 
Hobart BaOdtag. BAN BlAMftBOtfc *A 
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{Co*m**4 from pay* 57) 
elW trtc units i> aM* to fuactioo tbe craft 
eaa ha rifi, but at reduced speed. This 
paint is touched upon to bring oat that 
tha two engine* and their dynamo* most 
be lam purl ta ted before the ferry 1* out 
of namlsdoR, The boat ia Intended to 
iwonttriste four Ham of TeMdN rm 
euofa deck, aad her overall length I* 906 
feet with a maximum beam over tbe 
guard* of 68H feet. 

An alternative dadgn by th* same tech- 
bidets Is for a craft of equal length and 
breadth bat able to transport four line* 
of machines on the upper deck and ate on 
the main deck. This ferry 1* to be pro¬ 
pelled by bow-and stern ■crews actuated 
by electric motor*. The operating earrent 
ia to be supplied by two Diesel electric 
onlta each of 600 horsepower It ia 
claimed that an automobile ferry of 
either of these type*, compared with a 
raascl of like capacity driven by a steam 
engine, could be run for 92/100 lea* a 
fctoonth 

A still later design, prepared by Messrs. 
Dickie, Is for a doable-deck ferry having 
an overall length of 220 feet and a maxi¬ 
mum liearo of 04 feet, and Is intended to 
transport at one time anywhere from 80 
to 90 automobile* on tbe main deck 
Again, oll-elwtrlc drive la to be the pro¬ 
pulsive medium operating bow-and-stern 
■crew*, and a speed of ll knote la ex¬ 
pected The two propellers are to be re- 
yqlved by Independent motors, and whan 
going ahead the after motor will develop 
750 horsepower while tbe forward mo¬ 
tor will be running at the rate of 71 horse¬ 
power, making a total abaft horsepower of 
821 in otlier words, tbe bow screw will 
be rotated only fast enough to neutrallae 
frictional resistance while tbe after pro¬ 
peller will assume tbe task of tbe ferry 4 * 
drive There i* reason to believe that tblu 
arrangement will make for economy. Inas¬ 
much aa experience baa revealed that tbe 
forward screw, when operating at toll 
power tends to Impede tbe advance of 
a vessel ao equipped This la doe to tbe 
rearward rush of the propeller** wake 
which augments the frictional resistance 
to be overcome by the craft 

Probably the moot unique scheme for 
an automotive vehicular ferry is that 
evolved by Mr vonRoeen. Hla design 
calls for a twin hull or catamaran craft 
having a length of 820 feet with a maxi¬ 
mum beam of 190 feet Tbe wmeionanpaa 
of tbe main and upper decks U such that 
the boat should be able to transport at 
one time about 820 vehicle*, depending 
upon the rise of the machines. With serv¬ 
ice of a mixed character, consisting of 
both pleasure can and motor tracks, tbe 
heavier loaded conveyances would oc¬ 
cupy tbe main deck while tbe lighter cars 
would be carried on the upper deck 
Cabin accommodations would be ample 
enough to take care of nearly 1,800 pas¬ 
sengers. 

Tbe two bulla, each with a breadth of 
80 feet, are bound together by sturdy 
girders supporting strong longitudinal 
beams, and the entire structure Is defeated 
of sufficient rigidity to meet every likely 
■trees with s generous margin of safety 
Because the two hulls are of flog model 
tbe designer expects to Obtain A spe ed of 
14 knots an hour with a total develop¬ 
ment of 8/100 Indicated h or se p ower In 
each hull there Would be placed a single 
reversible Diesel engine of 1/100 horse¬ 
power direct co nn ec te d to shafting reach¬ 
ing fore-and-aft and turning « bow and a 
■tern propeller, respectively Manifestly, 
the great beam of tha eatafehnm hulls 
(would in wire notaMe tr ans fers* stability; 
ntod wa are told that a ferry of ms char* 
fetor would cost less to bom than 
■mailer boats of similar combined carrot 
^S capacity Undoubtedly, tine adoption 
Diesel engines moqld msha for Opera- 
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fear of ccn furi on. Rmttoet utb* pis* jb 
from that of any wtstferftcqffistt* sM 
the vonBoeeo craft is of an order that* 
may ha looted for In the near fut w, th* 
peeteUy where baavy TahleafiM ttuffie 
moat ha taken ear* of- Conditions axtot 
today la seme sscttoae at the United 
mates demanding a oon v snte wa s of thus 
sort The qas sti oo 1st When will mu¬ 
nicipal au thortti s a hr pritibe s ntefpets s 
take the ritoatioa In hand and hand the 
needful navigable link* to bridge the 
hampering water gape 7 home am f 


r 4fce designer tote arranged- M*' tees: 



Potting Gr ee n 3u4 tg Work 

(ConUmmM from pa go f0) 

At tbe New Bnuurick plant* the 
method tnvolvea the heating of tbr sand 
with ordinary lima and water* which re¬ 
leases the potash from its unica with the 
sand, transforming it Into notable and 
usable ton, Every day 1,000 tens of 
green sand, 00ft tons of qptefctlins, and 
6,100 tone of water will be (teHwitedy 
pumped through large rtlgsetsrs, where the 
wealth of potash locked np agsa ago witi 
be released. 

To supply the lime nifiamary for treat-, 
log the green sand# pure deposits df titoe- 
stone will bs taken from quarries located 
in Busaex County, Now Jersey Quarrying 
and crushing machinery win be installed 
to supply 1,700 tons per day of crushed 
limestone, which Is to bs transported to 
the New Brunswick factory, a distance of 
about aeventy miles by railroad. 

Interesting; indeed, are ths methods 
need in the manufacture of the pure pot- 
for the use of the fanners, tbe 
laundries, tbe soap factorial, and of tbe 
countless other uses to which potash Is 
put For tbe burning of tbe lime sto ne 
there has been built tbe largest lime plant 
in tbe world, consisting of ten gnat kiln*, 
tbst have every appearance, when viewed 
from tbe front, of four te en-inch guns. 

The limestone, crashed from tbe quarry 
lumpa to a uniform one-inch alee, will be 
discharged from the railroad cars Into 
an unloading hopper which feeds directly 
to a conveyor belt for carrying the ma¬ 
terial to small storage bins above the 
kilns, from which it will be automatically 
tod into the kilns. 

A Urge crane is used for excess ship¬ 
ments, which are to bs dumped and re¬ 
moved to a main storage tone* of 600 feet 
long by 160 ftwt wide and piled for use In 
time of Interrupted shipments. 

The hot lime discharged from tbe kilns 
will be cooled in rotary coolers and staked 
at the end of the cooler with an excess of 
water, thus forming a lime slurry easily 
and cheaply transportable by pumps. 

inter it will be shown how. ths residue 
is used, but mark how every little thing Is 
utilised daring the process of mmnnfac¬ 
ta re Tbe lime Ulna ate to bs heated 
by oil and tbe waste fasts collected and 
need under waste best boilers, thus pro¬ 
ducing enough heat to amount to fifty tow 
of coal daily. 

Tbe green sand, which is exoatated 
from Its beds by steam sherds, will reach 
the plant ty barge In a fin* gramdar 
gaudy condition, aad win be u nl oaded by 
a giant crane already bqUt Ag to tbe 
case of the limestone, there is ample ator- 
ags gpace to aoomnteodate a supply, and 
the la of saflhisnt ra parity >ts 

Hi4l*A*MnHlton(rfaMrtA* 
milla 4 d 4 tek. «l Out •*(*•«*. Tbe 
RM MUM b MflM to a* gftodtef 
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•mad •» tout M par nut «t tt MWm 
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% tAwitttf to tt* m«id ptMM, 
tk* rttBW * PW *M*r tBfflctalt rrewoie 
to p fiT pt «* formation of steam, It 
wltt be frifetift ttadtgtotor* a Uttis non 
ttMB all ta*V wWch ha# tte effect of TO* 
lufof about tiuoa-quarfem of the pot* 
asb eoatedaed is tb# mod, tat this la pot 
H apni«d t tatU U la mponM down 
la tha tana vtrirom nans. 

Tba ataette typo of dlg a s to r # that win 
be naad art ttaaa Itwkped after long 
experimentation at the small factory run 
tor foe past fow years at Jonas Point 
The factory at Jones Point la called a 
small ota* tat it handled 20 tons of green 
sand a day. The dJgeetan consist of very 
strong steel cylinders thirty feet high 
thrpfigb which the slurry will be coutln- 
oously peeped day and night month in 
and month out Jest before the slurry 
enters the dlgseter it win be heated hot 
by the injection of steam under 000 
pounds* 7 praniuiu. The cylinders ere 
choose of proper stee to hold the slurry 
for an hoar er a sufficient time to effect 
tbs conversion of threa-omarters of tM 
potash In the hot slurry into a very soln- 
ble'and easily “captured" form. 

After tearing the digesters, the hot con¬ 
verted slurry will have Its beet removed 
in qndftl boilers In which the hot liquid 
la used as the aouroe of best and thus 
generates steam for the plant The excess 
pres s u re of the slurry will be removed by 
friction in small pipes. The Hurry, now 
cooled below tbs boiling point of water, 
will be Altered in standard Alters and the 
liquid caustic potash thus obtained sent 
to the evaporator building for concentra¬ 
tion 

In the evaporator building will be lo¬ 
cated tbs large quadruple effect evapo¬ 
rator, which Is employed to concentrate 
the caustic potash. Thla evaporator con¬ 
sists of four sections each as tall as an 
ordinary three s to ry house, and It has a 
capacity of $000 torn of water evaporated 
In each twenty-four boars, utilising ex¬ 
haust steam exclusively, and using this 
steam four separate and distinct times. 

Turning back to tbs residue that waa 
separated by filtration from the caustic 
potash, useful by-products of the trans¬ 
formation of green aand are found Tbs 
excess of the lime and the silicates formed 
In the reaction are capable of a variety of 
uses, tbs most Important of which la In 
the production of brick. 

Already, millions of bricks have been 
made out of tbs residue. The process is 
quite staple. The residue Is mixed with 
sand, and the restating material it pressed 
Into bricks. These bricks are then placed 
Into hardening cylinders, where they are 
subjected to 160 pounds of steam for some 
hours to effect the reaction between the 
cementitious materials of the residue and 
the sand. These bricks have successfully 
stood exhaustive tests as to qnalltj, and 
have been usad to build sons of the build¬ 
ings at tits Nsw Brunswick plant 

Tbs residue, carrying as it does about 
40 per cent of Uma together with consid¬ 
erable silica In a vary finely divided form, 
win bo marketed Where time U needed for 
sweetening the soar baits of New Turk, 
New Jersey, and Connecticut, a* well as 
other states where tbs price of transpor¬ 
tation is tat too great It is confidently 
mepectad that hoe win be markets for 
this Itamcarryfog residue to use 800,000 
tons a year The New Jersey Experiment 
Station toeafo&dt New Brunswick also, la 
tiring thig Ume carrying residue on some 
of tja exgertaeatal ptots, find already its 
Cm Pfoges tl fo bate beta stow*. 
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Doe* Undark really contain radium? Moat auuredly. 
It l* radium, combined in exactly the proper manner 
with zinc sulphide, which give* Undark it* ability to 
thine continuously in the dark. 

Manufacturer* have been quick to recognize the value 
of Undark. They apply it to the dial* of watches and 
clock*, to electric push buttons, to the buckle* of bed 
room slippers, to house numbers, flashlights, compasses, 
gasoline gauge*, autometera, and many other articles 
which you frequently wish to see in the dark 

The next time you fumble for a lighting switch, bark 
your shins on furniture, wonder vainly what time it is 
because of the dark —remember Undark It shines tn the 
dark. Dealers can supply you with Undarked articles. 

For interesting little folder telling of the production of 
radium and the uses of Undark address 

RADIUM LUMINOUS MATERIAL CORPORATION 
88 Pine Street New York City 

F b to ori w t Oruafo, N. J. Miami Colorado and Utah 


To Manufacturers 

The number of manufactured 
article! to which UNDARK will 
add increased usefulness is mani¬ 
fold From a tales standpoint, 
it has many obvious advantages 
We gladly answer inquiries 
from manufacturers and, when 
it seems advisable, will carry on 
experimental work for them 
Undark may be applied either 
at your plant, or at our own. 

The application of Undark is 
simple It is furnished as a 
powder, which is mixed with 
an adhesive The paste thus 
formed is painted on with a 
brush It adheres firmly to any 
surface 
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Service 



—As a Flyer 
—As an Instructor 
in Flying or in 
Construction 
—As a Student 
—As a Manufacturer 

ILfKVBR BftFORB and probably ora 
Aw again will the Individual, the school, or 
the company I nt era cted la aeronautice, have 
the opportunity to pur chee e asro equipment 
under such favorable buying oondttloba ae 
afforded by the War Department's great sale of 
aero eurploa 

Ae a a Ingle tnatanoa of the great valuea of¬ 
fered, conelder the range of prioee on aero 
motore -a new engine priced ae low as $100* 
Think of ft 1 P rac t i ca lly every type of motor 
from which to choose, too. 

A total of lit please fa oflM—sene with en*tnmi 
earn* suited only I tr dees renui to et ruction r*rtce 
mage for sjagfe fttnea- f lBO, tUO, H00 and up to *1000. 

The Uet la elu des atoe, sea sleds, wpmn pert*, at—ae 
ffoa, and mleesftanseus equipment.—all pr i ced at a 
mmO Anstlea oferigiael fleet 

Write for Catalog 



Tbs catalog Otuatntea touch ef this msw cl a l end 
ghrea the prlcsa, wtth terms of sale Immediate dsUvay 
mi be mads WvM In spee ti oa adovrad. Tbs catalog 
afoo describes con re rehm of asre motors to lies In speed 
, tsed for the catslog today Artdrsos H %\—‘— 
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■ANDY MAN'S WORKSHOP AND 
LABORATORY 

OompUsd and edited by A ItusmU Bood ftiSW 
iaebwLOIotb. 4<7 page* 370 Ulus tuitions, S3 Jo, 
by mail S3 40 

A compilation of hundreds of vthuUds pucsss* 
tiooaawl inecnious ideas for the merhanle aad 

(if fmqusni neeurresoa. It may bs regarded ss 
ths hast poBsetloa of IdsM of rseoarssful mm 
pebUshod 

lanmnc amhucan nmuatma co. 

Wool worth BakUeg New York 


readily and easily did she respond Is the 
tests. 

Captain Charles F Prestos, who has 
been assigned to the command of the 
‘Maryland,” and was aboard daring the 
preliminary trials, la most enthusiastic 
over the perfect performance of the new 
riootrically-driven ship “Never on a 
warship that pleased me more In my 36 
years with the Navy Shea a wonder in 
(very respect, the best warship In oar 
Navy and the most powerful In the 
world/* ho declared, “1 am highly 

pleased and satisfied with her electric 
equipment There is practically no vlbra 
tlon and sometimes I actually looked out 
to sea to learn If we were under power, 
ho quietly and smoothly did her ma¬ 
chinery operate ” 

Like her prototype the “New Mexico ” 
plow* r electric warship of the world, the 
Maryland Is electrical throughout Her 
main propulsion machinery constats of 
two Curtis steam turbine generators, 
each designed to develop 11,000 kilowatts 
at a speed of £030 revolutions per min 
ute to drive the ship 21 knots. These 
supply power to four 7,000 horsepower 
General Electric Induct ion motors, di¬ 
rectly connected with the four propellers 
and turning at 170 revolutions per min 
ute The motors, among the largest ever 
built, are 12 feet In diameter, weigh 62 
tons, and the 28,000 horsepower thus 
available for propulsion purposes Is 
enough to supply power to a city of 300, 
000 population 

The two turbine generators, supplied 
with steam generated by oil burning 
boilers, can be run imlepradratly Either 
is capable of driving the ship up to a 
HpOod of about 17 knots The power gen¬ 
erated by thpm Is used for no other pur 
pose than propelling electrical current 
for other needs being generated by six 
300-kllowatt turbine generators. 

Virtually every electrlcsl appliance 
used afloat find ashore tafu been Installed 
In this new battleship The electrical 
equipment includes radio telegraph, loud 
speaking telephones, ordinary telephones, 
gjroacope compass, steering gear, anchor 
windlass, capstan, boat cranes, winches, 
air compressors, air heaters, turret train 
lug, turret gun elevating, ammunition 
heists, gun firing, range signaling, powder 
testing oven, common deck fans, ice raa 
chines, laundry equipment, carpenter 
shop, lighting, visual signals, motion pic¬ 
tures, steriliser in operating room, potato 
peeler, ice cream freeser and other 
kitchen utensils, bake ovens irons for 
laundry and tailor, storage lotteries, mo¬ 
tor boat Ignition, etc 

It la probable that no ship built by any 
nation In the past has been so thor¬ 
oughly equipped for the comfort and con 
vonlence of the crew 

A completely equipped hospital will he 
maintained on board with navy surgeons 
to look after the health of the crew and 
a dentist to look after the men's teeth 
A chaplain will ba assigned to the ship to 
hold regular church services and to de¬ 
vote his time to spiritual welfare of the 
officers and men. 

The ‘Maryland'* Is third In order of 
completion of the electrically-propelled 
battleships for the navy Hhe waa built 
by the Newport News Shipbuilding and 
Pry Dock Company and the electrical 

equipment was designed and manufac¬ 
tured by the General Electric Company 

The ship was launched on March 20, 
1020 Her chief characteristics are 

Length. 624 feet 

Beam « »•*,.» •*,. »•* 87% feet 

Draft . 90% feet 

Weight. 32.000 toss 

Speed . ... 21 knots 

Number of propellers . 4 

Shaft horsepower ... 90,000 

Oil cniiadty MOOjOOO gaUona 

Oil burning boilers . 9 

Three more battleships of this type are 
bring bnllt the “West Virginia" to 

be ready for her trial trips In 1822, 


the “Colorado** and the “Washington." 
In addition the Navy is building six 48,- 
000-ton, 00,000-horsepower battleships and 
sit hattie-crulsers, the latter rated at 
180,000 horsepower each, which makes 
the propelling machinery six times as pow¬ 
erful as that of the “Maryland" Both 
of three types of warship* win carry 
16-inch guns will be electrically driven 

Product!on of the electrical machinery 
for several of these vessels la now pro¬ 
gressing under the direction of W L H 
Emmet, who advocated the principle* of 
the electric drive as long ago aa 1000, 
wqs Instrumental In Its adoption by the 
Government, and designed the first elec¬ 
tric drive Installed by the Navy on a 
battleship, now working so successfully 
on the U H 8 “New Mexico** 

Something New in Salvaging 1 
Equipment 

(Continued from pope if) 
finally sold to the second salvage concern 
for $10,000 and the present operation un¬ 
dertaken. While no figures are yet avails 
Me, It is believed it cost a relatively 
small sum to raise the vessel this time 
It is estimated the wreck Is worth about 
$100,000, besides a valuable cargo of paint. 

It 1* predicted that the new equipment 
not only greatly reduce the cost of sal¬ 
vaging vesuris, but will make possible the 
salvaging of many vessels which could 
not hitherto be raised 

The “mole/* upon which the new system 
principally depends, consists of a water¬ 
tight steel housing for two electric mo¬ 
tors, each of which drives independently 
and In opposite directions a screw pro¬ 
peller of slight pitch and at slow speed 
The propellers are In front and a bread 
steel rudder Is located In the rear of the 
machine It trails behind it a control 
cable and a steel lifting cable or chain 
By varying the speed of one motor or the 
other aa well as the Inclination of the 
redder the direction of the machine may 
be changed at will by the operator while 
burrowing in sand In preliminary testa 
the machine burrowed through dry gravel 
under good control 

The operator Is provided with a compli¬ 
cated control board, with instrument* 
whlth indicato the exact position of the 
“mole' at all times Colored lights lndl 
eati whether the machine is on an even 
keel or not and whether it is traveling up 
or down. An electrical stethescope is 
provided and It la claimed that a trained 
operator can determine, by listening in 
this. Just what I* the nature of the bot 
tom through which the “mole” is travel¬ 
ing and con tell at once when an obstrwv 
tlon of any kind Is encountered 

It Is necessary for a diver to descend 
with the “mole ’ to see that It Is properly 
started on Its journey under the ship 
'As soon as £h“ two propeller screws 
emerge from the bottom on the other side 
of the wreck, they of course have no trac¬ 
tion and the machine has to be hoisted up 
the rest of the way Ths diver must lo¬ 
cate the “mole** as it emerges, and to aid 
him In this the machine Is equipped with 
a tapping device which guides him to it 
by sound. 

Once the lifting cable is passed under 
the vesari pontoons are attached to each 
and, and when a sufficient number of pon¬ 
toon* are ready in place, they are simulta¬ 
neously pumped full of air and the vernal 
ia lifted from the bottom , 

The pontoons deserve special attention 
t Instead of the conventional Wood or metal 
construction, they are veritgMe under¬ 
water balloons, bring constructed along 
Identical Unea with an atr ba l l o on. The 
pontoon constats of an inner rubber en¬ 
velope which Is covered with heavy can 
vms. The whole Is radoaed In a heavy 
meah bag of ropes to which the lifting 
cables are attached. An essential fea¬ 
ture of the pont o on ti t eMmeusethig 
valve which gradually dlmtnwSTSeto 
p r traa ra in the beg aa the poatoop ap¬ 
proaches the surface. 
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PATENTS 

f^YO^HAVB AN INVENTION 
X which you wish to patent you rah 
writs fully and freely to Idunn a 
Oo‘ for advice In regard to tbo beet 
way of obtaining protection Please 
send sketches or a model of your In¬ 
vention and a description of the 
device, explaining its operation 
All communications are strictly con¬ 
fidential Our vast practice, extend¬ 
ing over a period of seventy years, 
enables us m many cases to advise 
in regard to patentability without 
any expenee to the dirat Our Hand- 
Book on Patents k sent free on re¬ 
quest. Thk explains our methods, 
terms, etc, in regard to Patents, 
Trade Murks, Foreign P a te nts, etc 
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• 

When the fr fif e o sa an and at eonrid- 
«nbM (kptfci m enormous air p ri m e 
u Mcmiy to overcome the imt wattr 
nfO—tirri Bat ti tbe pontoon rim the 
praaw on It diminishes, and unless the 
Internal |ir yw a ww were relieved It 
wool* be suffldtnt to bont the bag. Each 
pontoon la oM to hare a lifting capacity 
of 25 tone and It la a simple matter of 
calculation to determine bow many will 
be required to rtlaa a vsaaeL It la thought 
doable or triple rowa of pontoon* would 
be necessary to ralae some of the largeat 


are •o arranged In the tunnels that read 
Inga oan be obtained from them which 
■how the exact air pressure at all parts 
of the tunnel for the duration of the test 
periods. 

There are four observation stations at 
regular Intervals along tbe length of the 
tunnel where engineers remain and make 
reading s during the test periods. The ap¬ 
paratus for recording the nlr pressure 
readings at various places tn the teat 
tunnel center* in these stations. Al¬ 
though this remarkable duet was con 


veaaels. 

The wooden or metal pontoon haa al¬ 
ways had the disadvantage that it could 
not be used in high seas because of the 
danger of damaging both pontoon and 
wreck by bumping together It lit 
claimed that tbe new pontoon, on the con¬ 
trary* will act as a buffer to prutect the 
wreck after It baa been raised and while 
It Is being towed to dry dock. 

• The Inventor claims for his devices the 
ability to Work In very deep waters, 
where salvage operations are now oon 
sldered impossible. HU contention, of 
course, remains to he proved The fact 
that the diver has to do nothing but see 
4 ba{ the machine la started right and to 
hook on a line when It emerges from the 
other aide, will make it possible It Is wild, 
to equip him with one of the rigid types 
of diving armor which hitherto have been 
of very little use because they so restrict¬ 
ed tbe movements of the workmen. 

If this feature of the device proves 
practicable, a veritable treasure-mine will 
be opened to tbe salvager In spite of the 
fact that the vessels raised since the 
war, especially in European water*, rep¬ 
resent an enormous fortune, most of the 
known sea wrecks lie at depths at which 
a diver cannot work. The chief advan 
tags of tbe system appears, however, in 
the fact that all of tbe equipment can be 
carried in a single tug-boat end the fleet 
of vessels ordinarily required In raising 
a wreck are dispensed with The cost 
of salvaging Is materially reduced and 
the time required is much leaa. If claims 
are born out in future and more difficult 
operations 

How Mueh Air for the Tunnel? 

(Continued from page ft) 
adjustable openings into continuous ex 
pension chambers on each side of the 
roadway proper, from which the air will 
escape Into the tunnel. The exhaust duct 
located above the roadway and connect 
ed with the exhaust fans at the shafts 
will he provided with openings of vary 
lng rises equipped with adjustable shut¬ 
ters as shewn in one of tbe accompany¬ 
ing photographs. By making the open 
Inga for tho Intakes and outlets adjusta¬ 
ble, It Is possible to regulate the volume 
of air supplied and withdrawn so as to 
meet the requirements of the traffic 

More than 115 tests have already been 
completed at Champaign, IHittula, where 
the model duct is located Despite the 
fact that this midget structure Is only 
400 feet long, It is of such construct ion 
thut Its various sectors can bo made to 
represent any particular portion of the 
real duct which the engineers wish Spe-, 
dal stress has been laid on a study of 
the losses in downshift elbows as the air I 
wastes are very high In the elbows and 
bends that connect the fans with the tun¬ 
nel ducts proper Similar emphasis has 
been placed on-tbe study of the outlet 
ports or expansion chambers along the 
roadway to ascertain the losses of outlet 
sir from the duct to the roadway There 
are 224 of Urns* outlet ports la the experl 
mental duct and special pains have been 
devoted to the determination of the most 
satisfactory sparing of these ports from 
the standpoint of construction and air de¬ 
livery 


! 


A ^mboraspower, tiactrieatty-operat 
*“ J* ppete*, «Utlo» 

Hod** fefrfc %nM4 Otto fan pt 
**j»S^gttjeiwidt ftlr >*rt«Bl 


struc-ted only for the tests now in op¬ 
eration and will be raxed about August 1, 
1021, when the experimental work will 
be completed, It has served a very useful 
purpose and has l>oen responrilde for the 
practical solution of tunnel ventilation 
and air friction problem* mhkh, other¬ 
wise, would hare remained intricate enig¬ 
mas. 

The Summer Sneezer 

(Continual from page 46) 
with protein of feathers to cure her, but 
she Is now not only tolerant of birds, but 
keeps a parrot as a pet f A New \ork 
dramatic critic suffered agonies whenever 
a cat entered the room His affection took 
the form of nausea, and he found It tm 
possible to visit hi* friends who kept eat* 
lest he should be obliged to make a sudden 
and unexplained exit Ilia case, too, was 
complicated by attacks of “hay fever 
whenever he came near a horse Dtagno 
ris In this case was perfects simple, and 
a protracted course of treatment with 
subcutaneous Injections of serum pre¬ 
pared from the protein of cat balm and 
horse dander effected a permanent cure 

Home of the susceptibilities that give 
rise to the ‘ hav fever’ symptoms are 
very readily remo\ed by treatment, lu 
most cases. This is especially true when 
the Infection la due to the pollens of 
plants. One can obtain a diagnosis that 
Identifies tbe particular pollen to whhh 
the patient Is susceptible, and the cura 
tlve treatment does not hare to be ad¬ 
ministered by a physician, after the first 
prescription, as the protein preparation 
for immunisation or "desensitizing can 
be taken by the mouth 

The careful physician today warns the 
parents and families of persons who can 
not tolerate the presence of certain an I 
mala or eat certain food that such things 
are not vain Imaginings, whims, fam Jon 
or 1 nerve*," but actual illnesses for which 
a child should not be scolded or lnughcd 
at but taken to an up-to-date physician of 
a modern diagnostic clinic for precise 
diagnosis and curative treatment And 
the hay fever sufferer who goes ou suffer 
lng year after year has only himself or 
herself to blame 

Clusters and Nebulae 

(Continued from pa go 46) 
that they are very numerous, one au¬ 
thority estimating them at 120,000, an 
other puts the number at 500,000 A re¬ 
cent pronouncement of a Lick Olmervntnry 
authority specialising In nehnl* Is to the 
efrect that their great Crosriey reflector is 
able to reveal 700,000, perhaps a round 
1,000,000 or more 

Now tbe spiral nehulie not only "avoid" 
the Galaxy, their number increasing 
roughly as observation passes from low 
galactic latitude* to high ones, but they 
seem in fact to he actually In motion away 
from the galactic plane They are not 
only leaving it, but are rushing away On 
tbe other hand, the globular dusters are 
hastening toward it The concentration 
of the one class near the pole or poles and 
of the other class near tbe equator ap¬ 
pear* to suggest that the movements are 
far advanced These results appear to 
be facta. If they are really thoroughly 
confirmed by future investigation and the 
exception* reconciled with them, then 
these facta will assume remarkable impor 
tance. Ou the surface, they are large 
c on c eptions. Hidden back of them must 
[be truths of enormous significance. 



Uniting a Nation 


Withm reach of the call of 
your telephone are more other 
telephones than may be found m 
all the other countries of the 
world. This is made possible by 
the Bell System of telephone com¬ 
munication. 

The central administration of 
tbe Bell System by the American 
Telephone and Telegraph Com¬ 
pany— 

Provides for mventioa and 
scientific research. 

Provides for the economic 
manufacture of equipment 

Provides for the standardiza¬ 
tion of methods 


Plans for future extensions. 

Insures financial stability 

It is the complete cooperation 
between the central administra¬ 
tion and the many operating com¬ 
panies that produces nation-wide 
telephone service 

It would be impossible for un¬ 
related organizations to provide 
the best service to the greatest 
number at the lowest rates. Only 
the united effort which insures 
continuous development of tele¬ 
phone communication can carry 
through that cootrollmg purpose 
of the BcO System. 



• Bell System * 

American Telephone and Telegraph Company 
And Associated Companies 

On* Wit/, One 5yetem» Vmiw wrm ui Smraic*, and nil di rmmtm d fsg srrf 


For Gunsmiths, Tool Makers, Ex¬ 
perimental & Repair Work, etc. 
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Millions of Dollars Saved! 

Lapidolith is one of the decade's great conservation 
agents It saves concrete floors. 

Concrete floors were crumbling aw* y under use. They wan throwing 
up sharp silicate, concrete dust which rainad machinery, bearings 
and roerchandiee, and cauaad daisy* and slowed up production 
Then came Lapidoltth—aod tt has saved 200,000,000 square fast of 
concrete floors. 

I API DPI ITH 

IMMH TRADE, MARK 


tbs liquid chemical flushed on new 
3QNNEBORN PRODUCTS 

Gmccafr 

the dorabte Mm White Wehibh ftra- 
mMo| covering o«b*o- 

Ity OIoot, Plat «id Kcc^wU,aOoolanL 


th* medwn wood pre-r ead vs fir— 
now 1 UA to old or now wooden floor* 

Stormtight 

ttic pratectlre roof coating tor eh hinde 
of worn or new rook Sar— labor and 
material coat of now roof* 


or old concrete floors, thoroughly 
hydrates the ce ment or binder, 
and makes tbs mass granite- 
hard so that it cannot crumble 
or give up dust 

Arc your floors untreated? Then 
save needless expense— investi¬ 
gate Lapidolith 

Largar a rasa treated under our 
supervielon 

Lapidolith Is the original con¬ 
crete hardener —standard for ten 


WrthM imUmmiab faMW 
tmetm ikj and Stew 

L S0NNEB0RN SONS, he. 

IM.1, 2 M rCAKL ST , NIVTOU 


Now Ready 

EINSTEIN’S THEORIES 

of Relativity and Gravitation 


390 page «, It mo 


ttjOOnet, bg mail tt IS 




Mu-Made Prceta— Stone* —at — ft la «a*ctogto 

r rJrttiuu* tramaL* at wttk tk* Um* a**— 

(CMfWHM from ,Mf« m drtmi nr. VHfm la IU* poritto- — 

MK In priurtpl.. hi. procc w coniU U of oMaln a dlnrt drt v* becnw It make* M 
gUtfadTUnc tht-erhon In iron brought to « «„***, nqdw thto* orodlttoai whtefc 
ttanperatore of .boat 8,000 d(* la an «Ue- ^ ^ to bjr 

trl« oym, then In cocdliw thl. aotatloo ^ porftW. jaw datotT'Tha drfwta S- 
quicker by plnngto* tte cndUe which ^ ^ to th* drlw, at 

hnlils It In water, melted toad or mercaiy ^ ^ mala ahatt became the pHarniy a* 
omelde irarface at the mam. the am abaft la clntebed to tb* oxtanrioa 

to eolldlfy, become* a rirfd prlam In which tbe mnlu rtmtt of which It tan a part, 

the cart Iron, rtlll liquid, cannot ex pand n „ th „ ^ ratilM bowmr, and 

and will thua he anbrnltted toareat prea- when reran* pear* are enaaped. It 
.ure I Wuld cart Iron jh>—»« the prep- mKkfia amaldmble difference in the apeed 
erty of Increaalnp to rolnme •> It rtUdl- rrfartton If ona or tha ether of the eon- 

** V'fJiT’ ^ ’ »Unt meah peat, moonted on the eoimtar. 

nrtead of taking the form of Xtephlte, a« ^ „ clQtcbMl to mt ^ tocapae 
It docaln Iron melted In tawfnmnem, ^ low „ (nd wttal m 

.■ryrtalll^, and bec<,mP. a milwtance like ruUDtftrBhaft in to nae. Unin. 

2SL - *™*to the oonnterahaft by the jaw 

separated from tho surrounding crust by llri ^ IM | OTltl y lt 

the application of hydrochloric, sulfuric ,WM *i* naOT W 

and nitric adds. ^ vum iviAtffl V*W* 

Iu order to attain the high temperature hIV. 


necewary for this process, Molssan In A Laiioratojst Majipal ot 


vented a special electric oven This oven 
consists of two huge blocks of quick lime 
or magnesia standing on end. but so ar¬ 
ranged that they can be laid one over the 


TIT By Harris H Wilder, PhJ> Phil¬ 
adelphia P Blakl aton’a Bon and Oo„ 
1920. 8vo., 19ft pp. ; 48 fllustratlonsE. 
fllmpllflsd sod r i rl—d fr— the author's 


other The lower brick ban a hmpltndlnal ^-a "he to manmmtpt. tel, nnmmt w 
promo in which two electnrtm .re placed ^ rt th . 

Above the huge electric arc lamp which «■“"«« 

th hTn 1 ZT"'lkl n Mo. of tk. Mtknutlc.1 method, ta ZZm 

which the euhetnnce. are placed When Poob , otM ^ th . Mat to the h>- 

the heat y electrode, are hronpht topether, portaDt Kam . ^ vbtrk tw hook I. bu«l 
the art flaahea on with an ImprMrtve p , rt , treat, of th. mcomnrnt of bonr^ fa 
nolw Long fl.mea eacape at the rtdea. t | u ain. tha hull, Part II af tha Maine 
throning out blinding light An enor mcnt ot th , ^ Hamramaat. of IMIhm 
raou. quantity of electricity 1. trana- UbU ^ aad MU , mMMIn .mrat. of tem.1. eol- 
foraied Into beat The functioning of thin ^ >radm , ta m tabulated la appendIm. 
furnace coate not le«, than four or five f 0 By Blgmnnd Mendelaohn 

franca a minute, ao that the diamond Now York The Macmillan Company, 
produced In tlw lulwrotory co«ts very -jpoo i2mo , 171 pp 

much more than tbo natural gem For An OTplwy „ ^ gt rM ^ riew. of tbs 

this reason the manufactured diamond Is problems uf labor which, as hs remarks, now 


not popular 


concern tbs welfare of society more thaa of 


Nwdlftt to say, It Is a far cry from a labor The chief problem has shifted from 
laboratory experiment to an industrial that of adequate waga to that of Inflated 
prod in t Ro long as precious atone* are *■•*. «d from an oppreased differing clsss to 
obtained more easily and Ht lew* expense » »IU*ant one atrielng for economic doml. 


from mines than from cbemlsta’ crucibles 


He admits that the situation la In 


nnd electric funmc*. their manufacture ^ 

will not become a thriving commercial The work la a lrral-mlndad praanta- 


industry 

Compound Goaroet Design 

(C'onritued from paw 30) 

It the clut« h member Is shifted so that It 
engages projections on the face of the 
larger gear the lower speed will be se- 


tton of both rid— of the shield, and is worthy 
of a wide reading. 

CnxMiBTxr and Oivn ixatiov By Aller- 
ton fl. Cushman 111, Ph.D Boston 
Richard O Badger, 1920 8vo , 101 
pp , illustrated 

Dr Cushman, for tee year* In chars* of re¬ 


cured on account of the great difference search work tn the U fl. Department of Agri- 
in diameter of the driving pinion on the «ltura and later ta charge <* the ****** 
primary shaft and the driven gear on the £!? 
countershaft Two shift members are 

provided on the main shaft, the larger one background, he hntlds sp scientific echieve- 
of these giving the reverse ratio and the 

low speed, while the Other on* Will give welfare of humanity H. has ao wrtiteT that 
the second speed or direct drive Just as the general reader as w«U as the student of 
In the usual three-spread transmission, chemistry may And edification In th* narrative. 
For example if tho positive dutch lfl Labosatoxy ExmiMurrs nr Omumr 


shifted over toward the rear end of the 
IransmlKslon until It engages the smallest 
of the two countershaft driving constant 
meeh gears the ratios ordinarily provided 
by a gear box of conventional design axp 


OuKuionr By R. P Ooofc, AR 
Philadelphia * P BlaUstem’s Bon and 
O omp e u y, 1990. 12xao , 88 pp., lllua* 

Deslgail Wdally for ass with Stoddard's 


Do you understand Relativity and Gravitation1 ** •*?«***'" 00 ^LT^, 


—the theories worked out by Einstein that nil the world 
is discussing 7 

Gain a good understanding of this intensely interesting 
subject from the new book. 

Compiled from the best material submitted by 800 authors 
in the competition for the Eugene Higgins Prise of $8,000, 
and edited by J Malcolm Bird. 

It reads like the work of one author, yet contains a breadth 
of vision and range of viewpoint Impossible for one nutbor 
to attain At all booksellers 

Scientific American Publishing Company 

233 Broadway, Now York 


obtained, i e* three forward speeds and "Indfodas tlca to Orwale Chsteto tr y," this tea t, 
one revere*, depending on the location of "L* 1 ll V l, “ l ? fi 

the shifting ears on the main Shaft to * * tT9t * OOTt tJ “ t Uhwtwtte sad «npha- 
th*Tmo^Hrt^aholiM tb^Lmaller ot praparatkm ot or- 

1 n “ OWin f d*"* 0 oowpousds, Bow typical rsastioas for 

countershaft driving gear clutched to It* das& *ad ta street tha stadaat in tha 
the large shifting member on the main dksfls sTfahoratere wnk. nUmrn tas 
shaft is engaged with the small pinion hem fetkmd with So mem to Protessoc OtiTo 
on the countershaft that provides the ateawas »t 8aMth Oolfags. 
slow speed ratio. If these gears are left Asubugan Bubal Htohwats. By T B. 
in the position shown, and the jaw dutch Agg, 0 B. Mew York McGraw-Hill 

member la shifted to the other extreme so Book Company, 1990. Ben.; 189 pp., 

that the Urge constant meah gear to illustrated. 

clutched to the countershaft we atiU have "Aawrteaa Rural Htohvrays’* ihaaii flusO- 
a low speed ratio but one that to oonsld- UMtr with drewtag «a4 nmsytoR sa« a**- 
erably lower than that prevloudy ob- * goofl Rhort ssam t6 r uMtau re¬ 
tained no account of the nrimarv redne a^ sMsats of sgrhroltn. The re 


tatued on account of the primary reduc- ” ** rt * u rr *l 

flon in meed obtainable by the differing r*" * 

diameters of t he c on stant mesh gears then ui| MT ■*tai*i*t»*n l ta l Mt i..L|h wera m- 
cmployed In the tilustration showing the mgtoA tovSSnS^MM sag tttitreflw, as 
high speed and Intermediate shift member ^ atnflsat is fanffliitsad with the Ms- 
engaged with.the projecting teeth on the ttof***T«<^^ of f'MtireVm* 
face of the larger tit the constant meeta issaMMr ot lbs mitoNir types at ttafl 
primary abaft driving gears the lew ee ri ft m* 
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GLOW-WORM GLOW? 
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NO 

Heavier Oil can never replace 
metal worn away 


Won pstoa rtefi mart p#r 
tcptibijr cM«nl or tbt down 
stroke W tM ptftoQi the oil «e 
cumakt** unow «td behind the 
nage The* u the p mm moves 
upward the rbfa more to the 
bottom el the reeme. lomaf the 
ol by the rmfa Ttue u aotne 
timet termed oil pmnpcnf 
The oil ultimately reaches the 
combust on chamber causing 
carbon deposit 


Y OU are aometuaea ad | viously, have the bearing* 

vised “A* your auto *^ IGg , adjusted, have new pistons 

mobile engine becomes worn wom'prtoo rtefT wre' ft *“* P t,ton *™g* fi«*d» and 

use a heavier oil Heavier crpubijr npw*rdo» th* dow* caUttuu* ta us* th* carnet 

otl, some people will tell you, cumuSatM m£tmi bcUaS th* grift* af atl far tohuh yaur 

provides s better sesl fordetr A? ITS.* **&“ •** ***•* V itf ” wtr * 

snees enlarged through wear bottoa^a*iWncN^gmaite designed 

But first consider these ICJ^Slv ZSL Thu whole subject of en 

fkct * ^, u ^ ck * mb * r e * u,,,,, ginp wear and heavier otla ta 

As your csr grows older, _ . I dealt with in our folder, 

metal is worn away by the “Ljubncation—Its Relation 

wear between moving surfaces Will heavier to Engine Wear ’ Rather than invite addi- 
oil replace this lost metal 7 NO tional repair* and trouble through the uae of 

The oiling system of your engine was de- 400 h “ v y 0,l >* W M* P»v you to write to our 
signed specifically to circulate lubricating oil ne * rcat ® rmnc ^ 1 for * copy of thia paper 
of a certain body Will thia oiling system— 

pump screen, oil pipes, etc—distribute as * s * 

effectively s heavier oil ? NO 

Any oil whether heavy or light, when T h« Coatscr Oil for your cw-dunng a. entira 
used in worn engines will work put the pis- Hh-is specified by the Gargoyle Mobdodi Chart 
tons and piston rings and enter the combos* of RecsosmcndatioM 


viously, have the bearings 
adjusted, have new pistons 
and piston rings fitted, and 
cUttuue ta us* th* carr*ct 
grift* *f atl far whuh yaur 
tufjftu uni atkug system rsurt 
designed 

'jThis whole subject of en 
ginp wear and heavier otla ta 
desilt with in our folder, 
"Lubrication—Its Relation 


tion chambers forming carbon The heavier jf ^ 
the oil, the more aggravated will usually be shown h 
,h * carbon depot otfS°*Z*> 

Whst are the wise and only ™ ^ 

proper measures to take when 
vour engine is badly worn? Ob- 


If your csr is nod listed In the partial Chart 
shown hors, consult the complete Chart at your 
. dealer's, or send fyr booklet, “Cor- 
rset Lubrication, ’ which lists the 
correct grades of Gargoyle Mobtlode 
tar eft automobiles, tractors and 
moto r cycles 
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UMOMSa a 



1 Aurelia, a Jetty-fish. A phosphorescent animal A Polynoe, a marine worm. This a n i m a l la covered with acalea that glow with a brilliant blue light when the 
creature la <fiatvned. It la shown here with proboedi extended which it uses In seising its prey 3 Cyanea, a jelly-fish. A common cause of luminous flashes In 
the sea, A Photuria, the common firefly & The glow-worm. This animal la not a worm but the larval form of the lampyrid beetle photinua, a common firefly 
A qagartla, the white aea-anemone Erroneously believed to be phosphorescent The luminosity of this animal is due to the ingested phosphorescent organisms 
which It captur** with Its flower-like tentacles. 7 Koctilucas, the microscopic animals which in large numbers cause the phosphorescence of the sea, greatly 
magnified. 8. The Lantern of the firefly 9. Luminous scales of the sea-worm polynoe. These curious plates fire thrown off by the animal on the slightest 
provocation. They are bathed in a luminous secretion which glows Intensely when the animal Is disturbed. 

SOME Of THE LIVING LAMPS THAT SHINE BY NIGHT; VARIOUS FORMS OF LIGHT-PRODUCING SEA LIFE AND INSECT 

LIFE—(See page 6$) 
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Aviation Fatalities 

I T WOULD 1m fully to Hlmt our eye* to the fuct 
that the «u<ve*H of coiniiierclHl aviation In being 
delayed, If Indeed It la not artuully being Jeopar 
tllsed, by I lie frequtiuy of fntul airplane accidents It 
inu> lie that the iierraiilag* of accident* in reintIon to 
the total inllcmn of flight* In no greater Hum It an* 
hut to the getu nil public It muHt seem a* tlmugh the 
nnmlier of people killed I* disproportionately on the In¬ 
crease The undermining of public confidence In the 
ftHfety of flying Ih IncreHHed by the fari that no many 
of Hie recent fatalities hate liapfienert to highly evjter- 
lenced men, U»th In thl* country and abroad Tlie grlev 
on* act blent wlien se\en jsvple wore killed near Uing 
lev Field, tlie recent crnnli of a brand new army 
Iwmiber, the death of smli men it* Alcock wlio Ihw tlie 
Atbintb und now of Hawker who made a gullunt at- 
1eni|»t to do ho hut< left an Inetlliihle lmpre**fon of 
1 Ih* rink* of thing, i\eii when It in In tlie handM of the 
namt eonqietent pilot* 

All tliese nilwlmiw* amt withstanding, [liere I* not tlie 
slightest doubt that the art of HYlutlon htiM come to 
*la> For naval und military puriKwe* It 1* already In 
\iiliitthl*~~fikore than that It promises to absolutely eun- 
trol the strategy and tai*tb* of the future both on land 
and sea A a between mini ary and mmnierriHl flying, 
however, there la this broad difference that In the one, 
cuonnuUH rl*k* must lie taken and dentil Ih one of the 
major chnnrcu of the game, whereas In commercial 
u\lutton, tlie publb look* for, ami luw tt right to expect, 
the Maine degree or security that attindn commercial 
tranHportotlon on sea or land 
We do not hesitate to sav tliat the future of com 
inertial Hying, at least no far a* puiutenger travel la 
concerned, dej**ndw more titan anything elite upon the 
confidence of the puUb When the would be traveler I* 
satisfied that he can umo the swifter mean* of travel 
hy wuy of the ulr, with n degree of security which at 
least approximate* that of travel hy steamship, train or 
HiitonHiblb, the coinmereliil future of aviation will be 
iixmircd, and never till tlien 
A memlier of our staff wlm was In tin* flying ser¬ 
vlet* during tI h war und ha* it record of WOO Itour* In 
the atr, belltve* that n large proportion of airplane 
fatalities are umiece*Nry and t lie ref ore preventable He 
holds tut a fundamental condition of safety, that ever) 
pilot nliouhl have a HUlflctenl degree of knowledge of 
tlie constrmllnn of an nlrpltim. ami of the stresses to 
width It I* subject, lo enable him iathoiiiiII) to de¬ 
left uny oversight of luspeetinn by the grtmml force 
In theory the *v*tem of Inspection hy the ground crew 
l* excellent, In practice there Is dauger of the limpet 
tlon becoming perfunctory and therefore more or lew 
uireleMs It Is so In all lines of hurnun mtlvlty and In 
*l>lte of the frightful results which nut) follow npon 
i arelex* oversight, n ground crew Is after all human—a 
fait whh h I Ik* pilot should never lose sight of, und 
against whhh he Hhould guard, by developing Ids own 
inefhanbiil ooui i>ot nice and giving his machine u care¬ 
ful iierMinal liiN|»ectlnn Nfnre Inking off 
Allottur suggested Improvement I* In tlie matter 
of pertodb overhauling 1 mier the present system 
fid* take* place after a certain number of hours In the 
air Tlie method l* too general, It should he made more 
*1 *m lilt , It slmuld vary Iiotli with the plane and with 
the (lumuter of the service In which tor the time be¬ 
ing It Is engaged Nlnetv hours of one hour flights Is 
unt so severe on the mnrhltw a* ninety hours of thn* 


hour flights. Frequency of Iwpaettoa should vary, stes, 
with the atmospheric flying conditions, and should be 
more frequent In stormy weather or when the flight* 
are made over mountainous terrain. 

Am regards the human element, when once the tua- 1 
chine is in the air for any but mHttafy service, there 
should be u stern prohibition of so called "stunt" fly* 
in*, which confers no practical advantage upon the 
pilot and Imposes stresses upon tbs machine that are 
unnecessary, that are too little understood, and that m*J 
and frequently do, result In a crash. Aerial gymaas- 
tlra, if they had the sole effect of delighting the crowd 
and incidentally swell tug tlie gate receipts, might be as 
uiiotijectbumble as any other fnrro of sport or entertain¬ 
ment tliat involves personal risks. Unfortunately, disas¬ 
trous dare-devil flying ending In the death of the pilot, la 
a direct blow at tit* confidence of tlie public fn commer¬ 
cial flying Of this there can be no doubt whatsoever, 
and for thin very practical reason we would like tu sue 
n combined movement of airplane assoriaHofla and 
manufacturer* to put a stop to till* kind Of public 
performance 

We huvfl said nothing thus far about those two great 
fundamental* for safe cntnnterrinl flying, namely—the 
provision of man) and well found landing field* and the 
romjireltensive radio dliwetnlnation of meterological 
warning*. With these two necessities provided, and 
with n well thought-out system of Governmental laws 
and regulation*, coupled with eternal vigilance In the 
mutter of Inflection, wc should qubkly reach the stage 
wliere travel by air would be as safe as travel by land 
or seu 

Sea Power in the Pacific 

W E luive before us a book, “Hen Power In the 
Parlth, wlihh hat the double recommends 
tlon of being not onlj comprehensive, exact, 
and well written, but of making It* appearance at a 
l*riod of Internal IouhI affairs when Just such a work 
a* this 1* needed The author, Hector C By water, Ih 
one of those English lay critics who have done so math 
In past year* for the British Nht>, by keeping alive 
public Interest and by stimulating Government action 
through intelligent constructive criticism. 

The changed International conditions ami the shift¬ 
ing of the center of gravity In naval uffalrs are well 
stated In tlie running sentence of the hook 1 When the 
German High Sea Fleet surrendered for Internment on 
l he 21 *t of Noveinlier, 1018, a brief hut pregnant chap¬ 
ter In the history of son. power was brought to a clone 
The next clmpter may be said to have opened In August, 
1910 with the {uissugp of the newly created United 
State* Pacific Fleet through the Panuma Canal, en 
route to Its la*** In Ban Francisco Bay ” 

After showing in some detail tlie gravitation of sea 
power from West to East, a movement which began 
with tlie Chino- and ltu*xo-Japanes* wars, the author 
dlHcuMte* (lie question* at Issue between Japan and the 
United States. As a summary of the outstanding dis¬ 
pute*, we know of nothing whhh compresses the whole 
storv Into a limited space *o well us this chapter which, 
by the way, Is written without prejudice and with 
marked fa I rue**. The two chapters on the modern de¬ 
velopment and administration, and on tlie men and 
material of the United States Navy, form an admirable 
compendium Nothing Hint Is CMteatinl to the subject 
ha* been omitted, and many fart* tliat will be new to 
American readers and that sliould be known to every 
well wisher of our Navy are herein set forth 
Then follow successive chapter* on the Inception, 
growth and purpose of Japaom sea power, on tlie art 
mini strut I on, dock yards and shipbuilding resources 
of the Japanese navy, on men ami ships of that navy 
und finally a elm liter on Japanese torpedo-craft, sub¬ 
marine* and aircraft 

Unquestionably tlie most Interesting part of this book 
Ik two succeeding chapters, one entitled “Strategy In 
the Pacific,’’ and the other “Possible Features of a 
War in the Pacific." To the lay mind, the facts 
here brought out by Ur Bywater, will he os unwel¬ 
come a* they are sensational, although they have been 
well known to the officers of our Navy and have formed 
the subject of much study in our Nhval War Onllege for 
many years past At tlie rinse of the Hpanlsh-American 
Wur, when, In 1808 we took over the Philippines and 


flltWUL tfct 

mqua navoj algnlfloanewrif thht - 

literally, we had given hdg U gu t t it i w trtwi ' lilt 
hr the wquWtiqn of mm UtJMW ipt, 

had entered Into the flekjj[ Of lriteri4tt0Bad-p<fe - h^%d 
should be under the nMMtft? qf HkiM 

and military defenees accordlngt?* , h - 

Unterttmatety wu have failed io gopa^ 

Philippines or Guam wit* amdarflfornleathpi ajfcd/'ak 
Ur ^water seas It, In the ajdiappy eVs m at hm 
tllltles with Japan, we should stabfl td lass theewpoe- 
sessions at tlie very outbreak Of a war Ulflaatety, 
as be points out, we should of course retake them; but 
because of our neglect and the lack of balance la tbd 


make-up of our Navy, even though the e n e my Would 
be ultimately crushed, the duration and the cost of the 
war would be greatly Increased. 

Tt Is needless to say that this book was written be¬ 
fore President Harding had sent otit his call fhf an 
international conference on dlsameroeht, Ih which the 
adjustment of the varioue problems of the Pacific will * 
form one of the primary subjects of discussion, 


A Better Merchant Marine OfitMc 

E VHKTONH who hue the Interest of our mer ch ant 
murine at heart should fori greatly encourigrd # 
to know It Is now controlled hy a man who hue 
a well-proved record as an executive end who rsfueee 
to he daunted by the great problem confronting him. 
He liu* the confidence and good wishes of the American 
people at his back. The magnitude of ills task Is 
equalled only hy the floe opportunity which It present* 
for doing a great constructive work for American Ship¬ 
ping 

The Chairman ha* told us tliat he has a double ob¬ 
ject In view First, to build up a large shipping bmd- 
nem our tlie route* which have already been laid out 
by tlie HHlpplng Board, and over new trade routes which 
are yet to be determined upon. At the same time lie 
will endeavor to strengthen the private Owners, so that 
ultimately they win he In a position to buy outright 
tlie ships which are now owned by the Government 
As a result of the consultations between the Shipping 
Board and the operator* and owner*, the latter made 
several recommendation* of men who are experts In 
the shipping loudness and allied Unas of effort, and 
from thee* the Uhalrman has chosen three of the ablest, 
who will serve a* vice-presidents under him In the 
Emergency Fleet Corporation, as it will be called 
There will he two other riee-presidents, who will act 
respectively a* chief counsel and as the sctlve agent 
In the sale of the ships and the salvage of material— 
vast operations, when we remember that there are 
claims aggregating over half a billion dollars against 
the old Shipping Board, and that the ship* to be wild 
cost nearly four bUUon dollars/ 

Tlie Chairman tells Us that the very Brat thing to be 
done l* to mralgliten out the badly tangled affairs of 
tlie Whipping Board «o vast Is this concern and so 
multiplied are tlie ramification* of It* burins**, (bat 
the task will provide work for a large staff of Uwy«* 
for a long time to come. One definite ttqp looking 
toward liquidation la to be tafecfi at onoa^-thfi 
whole of the fleet of wooden ship* 1* tn be placed on tW 
market and arid at whatever tt may tiring, tt f* hoped 
that some of these will And their way into our donating 
trade, and tliat what wo do not take will bo pjtrebMed 
for the coasting trad* of other countries, notably of 
Norway and Sweden, Many of the ships, b e e fi n a* of 
the haste with which they ware bqUt and the green 
timber that went,lpto fhalr haU*r Am no far goo* a* 
to be UHriees evtffi far the coasti ng trade. With their 
engines and boiler* removed and their upper decks 
cut down they might be serviceable for baxgia. Oti the 
other hand, there must be many atrip* t^at were built 
in the best and moot experienced yarita, and that could 
be bought for a price so low as to justify 'a thorAfigp 
overhaul jum! outfitting. 

In fmraritng the mceeerottbtMhr tfrtpptag regime 
we must remember that thfi etfl daywppp* which for* 
rign supping has fallen wOl Und f* soften &* mt 
verity of the competition front that *0*#*. tbt 
matter of regaining <** pfoftd pbritio# a* a 
time nation, tt I* now or never. - «mnrh a tidfi in the 
affair* of men, , . 
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" AM^s^ltai ttalsiv—Ho inpoitttt has bs oo m * 
md MV ivfigdpkiroeithat there teJ*tingpabU*be& 
• moemy time tabta of all tbs air acrrioss opera tin g 
la lfewa* kta aJHed eauatrioa. Thia time table known 
m i/imddmtmm Asrtsa, ifvsa wcfa information u the 
time of twwi lN ifl4 arrival, rente*, type of plana 
e u f UM weight of luggage allowed, rate*, and so oa 
The ttttte pqbti ration appear* on the first of every 


Jim Kew SanHey-Page M—oplaaa, wlrfeh i* at 
p m ea nt uitosv cons tr uction, baa been designed specially 
tor the KendtarPagS slotted wing, and the slot will be 
capable of being opened and closed at will Not much 
eae be aaid regarding tbe machine at pres en t, hat we 
understand that tbe engine will probably be a ftflO-tom- 
poWSCBons-Roye* “Ragle” low-onmpraarion engine, and 
thb speed la expected to be more then 100 mtlee per 
hoar. The cabin la designed to seat ten to twelve pas- 


tenlen Parje Flights. A new type of flying ma¬ 
chine baa recently been tried far tbe Loodon-Parta 
stories. It la a VkktreVlklQi amphibian machine, 
vUefa la a form of seaplane having adjustable wheels 
eo that tt cfto land on water and nm on to the shore. 
By the nee of this type of machine It become* unnece*- 
eery to travel to the outskirts of ]A>ndon In order to 
take gn airplane. The poealblUtiea of landing at any 
time in case of mechanical trouble are much more fav¬ 
orable, as the Thames and the Seine offer landing 
facilities at almost any point 

Locating OU by Airplane appears among the latest 
aerial novel tie*. In this case we have reference to a 
British oil concern that I* using two flying boats to 
sum? the delta of the Orinoco Elver in Vsneaoeta It 
appears that oil-bearing land* in thia part of the world 
Sre distinguished by the partial destruction of the 
vegetation, and It I* believed that an aerial photo¬ 
graphic survey of the region will afford a rapid method 
of both locating oil field* and of discovering the must 
suitable foreat path* and waterways for an approach 
to the fields. An opening Is cut in the boat bottom to 
allow tbe camera lens a view, and this bole la fitted 
with a water tight manhole cover secured by a kind of 
breech-block action. The camera can be raised or low¬ 
ered Into position. 

Aerial Photography in Hydrography.—Attention is 
called to tbe importance of the paper submitted to 
the French Academy of Science by M. Volmat, In 
which he gives particular* of serial photographic ex¬ 
periments carried out from a hydro-airplane, and em 
pharisee the importance of such a method In drawing 
up sea charts, so as to obtain quickly and exactly par¬ 
ticulars relating to the lay of tbe coast; the conformity 
of shoals discovered st low water, eta. In the tests 
carried out 17 meters below sero oo the chart was 
the greatest depth at which the bottom could be dearly 
seen. Orest depths prodoc* a characteristic surface 
movement of the wave*. Prom tbe Impression on s 
photographic plate of wave action It hasbeen possible 
to discover a point of rock 8 meters below sero. 

Tha Last far SpastL— According to L'Alr, Prance is 
still concerned with the problem of producing speed 
airplanes capable of defeating the existing world’s 
speed rented*, the laws of resistance, and possibly tbe 
abilities of tbs beat pitot to land oo any airdrome 
smaller than tbe Gobi Desert It la stated that In a 
certain number of new monoplanes, p o ss rased of en¬ 
gine* of anything up to 000 horsepower, thick wings, 
retractable undercarriage*, and the absence of outside 
bracing, the coesmirtors are hoping for a speed of 920 
mile* par hour, with a mere landing speed of anything 
over }25 milei pm 1 bear The firm* concerned are 
Nteoport, Sped, and Hanriot and it ia hoped that their 
efforts st any rate to produce a really fast machine, 
will give rise to some remarkable construction*. 

Beats* da la Hearths Cap.—Madura Heart 
Destgtfi da la Hearths and her family have decided 
to offer, ta msmeft of M. Htferi Deotsch de is Meorthe, 
a mm of aoMQO franca tor an international weed cen¬ 
tral is balSdf the Own* Henri Deafsch de ta 
lifirtbe. ThS^W Fill b* contested under the coodl- 
titan tald ds»n la the present regulations which have 
than inn up vttprat of tpa donor*, and with 
#Mtr asppvdtjr by tha Coauntaaton deviation of tbe 
ASto (flab of ffntac* A sum *{ 900400 francs will be 
dtairi batad *t JWtows: (a) An stye* Fart of ao,ooo 
tttbe*. Jm* prism of 6049® franca; sac* to fee 
a«uttta to the hrlnrad rt tha cap; to Stawdpncs with 
$*,**«* rttatattoh* The cep wtn pe toatested 
seta rafir ta * a ptara •* or to* «p«» 

ftoitatfnta tor.ths'yrah ^ 


Selene* 

Mwwt tol to Sir WOUtni Kumy^-Tha Dhb ud 
Chapter of Westminster Abbey are to place a bronae 
medallion la tbs sdHkw for a memorial to Sir William 

Ramsay 

An Ki ev if as tor Bathers. — Atlantic (Sty's newest 
hotel baa a qaeiti elevator running to every floor tor 
tbe convenience of bathers who can reach tbe l tea eta 
by means of a tunnel under the board walk They can 
come up dripping to tbrtr rooms without destroying tbe 
fine clothe* of tbe neighboring guests. 

Early Meteori te R eco r d * It is a curious fact that 
there were, fourteen falls of stones or earth in Cen¬ 
tral Italy in forty years fnun 208-168 B O as noted by 
Prof W H. F Petrie in a recent issue of Sotnre It 
appears that the earth was then passing through a 
region of aerolite* Tbe reference* in Livy are under 
the years A U 0 545, 548, 550, BBS, 566, 561, 564, 567, 
575, 576, 580, 586, 584 and 585 

Hunting tor Qnlp*—Pro f ess o r W W Rowlee and 
George W M lxter have sailed for South America for 
an exploration trip into Ecuador Professor liowlee, 
who Is an authority on woods, goes in quest of quipe 
timber, great quantities of which he believes grow in 
Ecuador Qulpe is a very light, tmoyant wood which 
la used extensively as a substitute for cork In the manu¬ 
facture of live-preservers and similar article* 

Vacuum Cleaner Reuta Bog Army,—When the com¬ 
muter appeared In hla front yard with the longest nos- 
ile, meant for the picture molding*, attached to Ida 
vacuum cleaner, the neighbors were surprised, but hi* 
explanation was sound, he stated that lie did not 
Intend to vacuum dean the l«ne*, but there had 
been bugs on the trees for day* which were too 
slender and young to stand the weight of a ladder 
against the trunk and be did not have a spraying out¬ 
fit 80 he picked the bugs off the top branches with 
tbe vacuum cleaner 

Origin of tke Guinea*—The mystery of that dread¬ 
ful uncoined unit of barter in England known as the 
'guinea" which is abstracted frbm the pocket In place 
of the pound very much to the damage of tbe metric 
and all other systems emus to have been solved at 
last Now the pound is 20 shillings and the guinea is 
2) shillings *o that it is cherished by hotels and lodging 
houses because tt is divisible by seven This is good as 
far as it goes, but why does a London doctor charge a 
guinea a visit when a quarter lefts (when exchange is 
normal) would do as well) 

Baffin stag of Disaster on ML Everest* — Mount 
E verest baa claimed her first victim. Dr A M Kell ha, 
a world-renowned explorer, dying of lieert failure on 
June 5th. The expedition ran hurdly exjwct to esrai* 
with this one totality Colonel Bury states that the 
vegetation and colored butterflies pro wonderful The 
party received tbe full benefit of the monsoon A 
couple of minutes of the huge deluge was sufficient to 
penetrate any waterproof coverings. Tbe mules which 
were depended upon tor transport borne collapsed mis¬ 
erably and borsee had to be substituted 

Have Yea CUastropMda?-—]If you hate the subway 
yon may not know you are ill but you probably arc— 
of claustrophobia which Is a psychological disease In 
volvlng a toar of dosed place* Of course the miliway 
Is only one of tbe places where this disease “ disco v 
cred" by nerve specialists la manifested, the theater 
and the church are also predisposing canoes. Other 
unnatural fears which are sometimes good grist to the 
storeaeld specialist* are the fear of high place* fear 
of open space* fear of ancles nllneiw and fear of hav 
tag forgotten something. Sometimes a person lias all 
these and still survives to a ripe old age without tbe 
alienist or tbe asylum, so such fears through disagrees 
bte environments are not very serious as they seldom 
unhinge the mind 

Steam Praaaara Ceoksra In Ecuador—-A correspond¬ 
ent writes us that tbe JIrani Indiana bare a steam 
“pressure cooker" all their own A nrarthenware Jug 
or pot small at tbe bottom, bellying out at the middle 
to about 15 Inch** and then Into a narrow beck, ends 
in a lipped month, A grid or false bottom of split 
bamboo ta built about three Inches from the bottom 
of tbe pot, tbe spec* between Is filled with water. the 
food—meats or vegetables or both—It then placed on 
this grid and tbe top of the pot is covered with several 
targe, palm leave* criss-crossed and tied down with 
rine* Hie pot Is then placed upon tbe fire and tbe 
food ta thoroughly oosked In a veto short time This 
“tatooT method has probably been used fey the Jlvmru 
Indians for eta tori** and our correspondent says that 
hakes enjoyed many fi monkey and parrot cooked by 
tftle method. 


Industrial Effldaacy 

Degammtag of Ramie*—In a recent issue of the 
Indian TeatUt Journal the invention of a new process 
for degumming ramie fiber is reported The process is 
past the experimental stage, as 1,000 pounds of ramie 
can be treated at one operation, producing from all 
qualities of grass a stroug, durable and thoroughly de- 
fummed fiber, which has been satisfactorily dyed and 
spun. Ramie is reputed to be the strongest of all 
textile fibers and especially suited for all purposes de¬ 
manding endurance of hard work, such as sail canvas, 
fishing lines and nets, boot laces, and shikari doth. 
The ramie plant grows wild ta most parts of India 

Oil-Bearing Nuts*—'The royal palm tree, especially 
the varieties beurlng coroxo and coliune nut*, grows 
extensively In tlie coastal region of (luutemola, and al¬ 
though as yet little Industrial use has I ►eon made of 
these oil-bra ring nuts, the> might become the source of 
an important vegetable oil Industry, not only because 
of the great quantity of nuts In the country, but also 
because of the fact that the oil contents of the Guut 
rmulan kernels 1 h understood to lie 05 per cent, in com- 
iwrlson with 42 per cent, for African nuts The >Md 
of kernels per ton of nuts In Guatemala Is Hlmut 18 
per cent 

The Graphite Industry.—In the island of Ceylon 
graphite is found In greater abundance than In any 
similar Mixed urea in the world The soli and nteks of 
Ceylon are almost everywhere impregnated with graph 
tie, so that It may be seen cohering the susfuce In the 
drains nfttr u rain Tim supply 1 m practically Inex 
huuHtlhlo 1 he peculiarity of Ceylon graphite In Its re¬ 
markable purity Another source of graphite Is rhogm, 
the graphite found there being ri a twitted hs scaly* 
fibrous, foliated and earthy, the first two 11 uw*lfictitious 
containing over 90 per rant carbon In China, graphite 
Is found In several localities. 

Labor-Saving Machines for Philippine Hemp. — 
Many hemp-stripping wui bines of a simple t\j>e are In 
operation on the hemp plantations of Mindanao, and 
two 8 -horsepower oil engines connected with wets of 
four stripping machine* wuh hn\e recently been in¬ 
stalled In that region The mac hlnes pull the hemp over 
« knife in much the Maine manner that tt Is cleaned by 
luind They are conipartiti\ely Inexpensive and am 
operated bj one mun With the aid of one of these ma¬ 
chine* one worker enn strip n picul (about 140 pounds) 
of fiber in a day, which would be a large amount of 
work for one week if done by hand 

More Heat from Locomotive Ashes.—Owing to the 
large amount of unhurnt oral in locomotive ashes and 
smoke-box cinders, tbev have comparatively good calo¬ 
rific value and, If coliw ted, can be burnt In stationary 
boilers for the generation of electricity, according to 
The Technical Rerlnc For tbe (louring of ashes out 
of the smoke-box, a vacuum pump ta most useful, and 
for the clearing away of the ash and clinker which 
hare been dumped In the ash pit, a bucket conveyor la 
used This conveyor, In the rase of a German Installa¬ 
tion. Is driven by an electric motor, where the coo 
servatlon of fuel Is being practiced on an extensive 
scale 

French Steel Companies ta Combine.—Through the 
office of our commercial attache at Paris It 1s learned 
that throe of the largest stool corporations In France 
have recently combined The principal company of the 
new romblno ta the Socleto Anonyme des Forges et 
Arieries dn Nord ct de I’Est, the capital of whlrii la 
to be Increased from 46,000,000 francs to 96,000,000 
francs, and to absorb the holdings of two other com- 
IMUile* It ta stated that the new company will control 
an ore domain with equipment for an annual production 
of 4,000000 tuns, and aim six targe French coal com 
panic* and important coal deposits In England, ns well 
as coke, cement, and building material companies, 
rolling mill* foundries and casting plant* 

New Director of Bureau of Foreign and Domestic 
Commerc*—Juliua Klein, who was appointed by the 
President os Director of the Bureuu of foreign and 
Domestic Commerce to fill the position mode vacuut 
some time ago fey the resignation of R. S MacElwee, 
has assumed hla duties. Dr Klein first came to the 
bureau In September, 1617, as chief of the Ltttin-Amer 
Iran Di\ talon. He remained In that capacity until 
May, 1610, when he was made commercial attache to 
the Department at Buenos Aires, Argentina He re¬ 
signed from hla position In October, 1020 Dr Klein 
has specialised in Latln-Amerlran economics, trade, ami 
politics, and since his resignation as commercial attache 
he baa held the chair of assistant professor of Lntln- 
Amerlcan history and economics at Harvard University 
He comes from this position to the Bureau. 
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Pulling the Mississippi’s Teeth 

What la Being Done by Way of Making Oar Longest Hirer Navigable 

By George H. Dacy 


tbe obstruct kins wm* not renow d tut' scientifically and 


position of the anas in the water U indicated by tha T- 


O UIl Father of WAters, the peaceful, placid, tnrtu 
oui Mississippi, which runs amuck and bursts Its 
bounds only onra In n dog s age, In unique uh 11 < lumnri 
of Inland barter und comment 1 Its shlppinK imtontlal 
Itle* and prospects were long neglected during the per- 
hid when rail traflh wan In Its ’teens Jor this reason 
und that reason, because of disinterest of tltone who 
would he lieaoflted most by Its development or becuuse 
Congress wan alwuys ton bus) with other affairs to 
Urtlier ninth about the crookwl, ill) navigable river, the 
Mississippi for scores of years pursued her ent* h us- 
calch-can course, unhurussed und unsung Klver pack- 
eta ami freighterx, w-ovth and ImruhniitH, (lories and dep¬ 
ends piled their difficult and Imxurdous wajn between 
ML IjouIh and N<*w Orleans. ^ ear after year, the at At Jon- 
ary volume of truffle und unchanging tjite of Im»ii1 lion* 
witness to our luck of appreciation of one of the l>est 
Inland w»ter w»>h with width any counto ever was 
blessed PartUlputlon In the International war (.bunged 
tlie focus of the glmw through whU.li we had wluml 
seeing tlte ptwalhlUtlew of tlte Mississippi Itlver The 
Mississippi at lust came Into lier own and u tsduted de¬ 
velopment wuh Instituted Much has been done toward 
liettertng sbljqdng facilities and shti>plng conditions 
lirospects are that much im»re will la* done In the future 
The Father of Wuters Anal¬ 
ly will occupy Uie prominent 
pofritlon In our lntcrstute 
freight exthunge whlili Its 
natural mhantHgew JUHtlfy 
In Januar), 1018, the Di¬ 
rect or-Oeneral of the Hall 
roada a|>pointed u committee 
to Stud)’ tlte possibilities of 
utilising our Inland, tanul 
and const wise wutprwH>s 
for transportation jmrpoaea 
His montlia later, an appro¬ 
priation of upproxlmtiielv 
10/100,000 Wiui « u t Ik irt xod 
by Uncle Ham for the con 
atrucllon of a federal fleet 
of barges to (literate on the 
lower Mississippi Twent) 

Steel, flat-deck targes of tlie 
U 8. Wugineers, cupuble of 
carrying 400 tone of freight 
apiece, as well uh c Ight 
barges ranging In tonnagi 
capacity from 400 to 1000 
tons, were Immedlutcl) char 
tered for frelglitlng service 
HJniultaneousIy, plaits were 
tletlwrt und work begun on 
tbe construction of u fleet of 
new, auxiliary barges. These 
activities have continued 
even after the cetumthm of 
warfare with the result that 
right now the Federal barge 
line which oiicrutca out of 
Ht Louis hns In service six 
old type tow boats, one new 
self type propeller tow l>oat (5 similar boats ure under 
eonstructlon), 40 two-thousand ton steel bargee, and 4 
Mimller steel barges which range In rise from 000 to 
1000 tons 

With the remarkable Improvement In tlie shipping fa¬ 
cilities along Uie lower Mississippi, the lui|N’rtanoe of 
maintaining the chtinnel navigable and free of all oh- 
struct 1mm lias been Intensified This brings Into the 
limelight the novel snag boats, the most extraordinary 
vims*Is whhh Unite Ham supports—either In or outside 
of Ids Nai) Tlie Mississippi curves out and carries 
away lingo fragments of the hunks thut fringe her 
crooked rourw Untold miles of these consist of farm 
timber lands ami forests. Asa result, she often dislodges 
and steals great strips of lund containing large trees. 
These liuis'dlments she whl|w awn) mil) lo tave them 
sink ami stttle, ulllniutelv, In the sand and mud of the 
open chimml- Ihtre to eflect evil and ruin unless <11*- 
mvered und eliminated h) l nUe Ham’s wuivr sleuths. 
Tim general ti rm * snag’ muj signify anything from a 
small tree of hulf a ton or so to an entanglement of 
lurge fellows weighing mail) tons. \\ luiteter their slue 
tiny must come out If tlie> ure In the iliunnel 
Away hack In tlie da>s of Mark Twain, Government 
snag bouts were operated oil the Mississippi, although 


efficiently In thut era as they are In the present River* 
men and navigation ex|*erts say that this service will 
have to be continued as long as the river exists and 
Is ut 111*4x1 for trumqiortatlon purposes. Tbe Govern¬ 
ment now maintains three large snag boats on the 
Mississippi, two on the lower river which police tbe beat 
thut extend** from Ht Intuls to New Orleans, and one 
on the m>por river, mirth of St Louis. One other 
large snog Unit Is operated on the Ohio River while 
smaller vessels patrol such tributaries us the Arkansas 
and Missouri 

Fur the lust 80 years th*Government has annuully 
appropriated $100,000 for snag work on tbe lower Mls- 
Nlrwfiqtf Two snag bouts, tta ’’Horatio G Wright" and 
the "John N MeOunh” are apeclttlly designed ami 
equipped for this service The peak of their activities 
comes during the summer months from July on, when 
tlie river Ik low und tho quest for simgs Is most fruitful 
1) rewarded The usual plan Is to maintain one of 
these bouts at the southern extremity of the Mississippi 
ami the oilier in Lin northern districts adjacent to 8t 
IajuIs, us buses. This means thut tlie bouts ran speed 
to localities when 1 snags ure reported us dangerous In 
their reHjsH’tivc tcones without needless overlapping 


travel In one trip of 1100 miles last summer, tlie “Hor 
utlo O Wright sighted, pulled and destroyed over 000 
gfganth snugs, the average weight bring more than 40 
tons while the heuvlcet topped 175 tons. The next 
trip over its beat, this police bout destroyed only 900 
snngty. River conditions, the water level, the season of 
)«ir nnd vurious otlter factors influence the prevalence 
and uMwaniiice of snags, so that it Is impossible to plan 
a definite and accurate campaign and to estimate the 
work and tlie number of snaga which will be spotted 
and lifted In a certain season. 

The maximum speed of the snag boats, each of which 
Is about 100 feet long and 00 feet wide and carries a 
crew of 45 men, la approximately 8ft miles an hour In 
still water Ordinarily, the snags point down-stream 
and often arc buried anywhere from 10 to 40 feet deep 
In the mud, the tendency for trees which are carried 
awuy In tlie sUore-undtrmkUng activities of the turbu¬ 
lent witers bring to righftbemselvea and to sente In 
the sand in an erect, apmndlng position. The snags 
ure ad securel) anchored ifeat they rip boles In the bot¬ 
toms of vessels which collide with them. Waterlogged, 
HOcbored snogs effect tbe greatest damage, river pilots 
have bad to contend with them ever since navigation 
between New Orleans and St Louis ergs begun The 


shaped break which It causes In the surface of the 
river A snag submerged even as deep as 80 or 40 feet 
causes a boll in tbe overhead surface water which Is eas- 
lly recognisable by tbs lookouts on the snag boats. The 
1* ederal snag boats are of tbe double-bowed, catamaran 
type with a steel butting beam 10 feet long and 10 feet 
wide connecting the bows. When a snag Is sighted, tbe 
boat 1s maneuvered close to the point where tbe V- 
shaped break appears on tbe water surface so that the 
crew can lower a huge sweep chain operated by means 
of 4 engine-driven capstans, eaefa of which can exert 
u pull of 80 tons. The chain finally will engage the 
snag and raise Its free end out of tbe water Windlass 
chains are then need to haul tbe snag on to tbe beam, 
u special engine bring used to run an enormous drum 
which releases or winds up a huge sansom chain that 
ran resist a strain of 70 tons. The Individual links 
in this chain weigh 27.fi pounds and are made out 
of round Iron 2^i Inches In diameter 

In case difficulty Is experienced In loosening tbe anag, 
tlio bout resorts to butting tactics. It backs away 
from the obstruction ulsnit 00 feet and then urn^cr full 
steam slides at the snag und araashes Into It with Itif 
steel butting beam and 800 tons of total weight This 
method of attack U repeated 
until the snag gives way 
The shock of the concussion 
Is so violent that frequently 
nit tlie members of the crew 
are sprawled headlong on 
the deck and the flredoors 
under the boilers are 
knocked open When tlie 
snag is freed sufficiently, 
the windlass chains are used 
to haul It up over the beam 
where It Is placed in such a 
fashion that engine-driven 
raws may he used to cut 
the tree or obstruction up 
Into sections about 20 to 20 
feet long. These logs ure 
then cast overboard nnd gen¬ 
erally are salvaged and sold 
by squatters who live along 
the river banks or hy parties 
In gasoline launches who fid 
low the anag boats and make 
a business of gathering the 
drift logs und hauling them 
to sawmills and selling them 
Sometimes, these loggers of 
the river realise $100 or 
$100 from a single day’s 
work In salvaging stray logs 
which emanate from tbe ac¬ 
tivities of tbe Government 
snag boats. Snags which 
will not float after being dis¬ 
membered are hauled on the 
snag boats to deep sections 
of the river and there 
dumped overboard They sink In tha sand and hence¬ 
forward do no more damage. 

Considerable danger ta associated with the raising 
and destroying of tbe river snags, but destdte tbe 
hasards, men like to work on tbe Government boats 
as there is a certain romance associated with this pio¬ 
neering work which appeals to tbe adventnroua natures 
ol the rtverrnen. During the last score of years, four 
men have been killed and A0 injured os tbs snag boats 
as a result of slipping or breaking of chains or tbe 
sudden collapse of snugs when they were pulled from 
their mud beds. In tbe cose of wrecks which have 
sunk to tbe bottom and are dangeroq* to traffic, exper¬ 
ienced divert are employed to mlvage the valuable 
machinery and then tbe heavy drag chain is need to 
smash them Into small timber, Sometimes accidents 
ensue here. 

Theee nuuntal craft of Unrie feam are also evqpkqred 
In raising wrecks which are still serviceable. A note¬ 
worthy eccmupUebment of this description was tbe lift¬ 
ing of tbe wrecked packet atoaroar “John Almonds," sank 
during tbe aril War and raised to the surface a half 
century later The machinery in this boat Was stifi te 
excellent condition dawdle Its lebg sojourn in tbe water 
(C**m*ed on J*g» H) 



The heavy chain Is used to haul the heavy snags over the roller. Each link of this chain weighs 
27 5 pounds and k of 2^-Inch round iron 





SCIENTIFIC AMERICAN 



Tbs sun proper containing pnicctiU, powder and firing 
nechuiiin 


as, last 

The T—ipU Driyer—a Powder Gnu 
WUA Eu No Recoil, Coo. 
coorioo or Flesh 

O 00A8IQMALLT « awful Invent Ion 
make* lu appearance which li so en¬ 
tirety novel In Its operutlon and practical 
applications that It is difficult to find a 
properly descriptive name. In this class 
Is tbe subject of the present Uustratlons 
and story It is a pun, for it derives Us 
extraordinary power from tbe combustion 
of gun powder, bat unlike the ran, It finds 
its immediate and largest field of useful¬ 
ness in the constructive arts. It takes Us 
name from Mr Hubert Temple, an engineer 
who received the decoration of “Order of 
the British Empire” for his Inventions 
and service in the World War 

For tbe reason that this device is under 
consideration by the Naval and Military 
Authorities, its construction and the prin- 
pies on which it operates cannot be dla- 
oeed at the present time, although we 
hope to give a fuller description at a later 
date. We have seen and handled the gun In Its dis¬ 
assembled condition, and It is sufficient to state, just 
now, that it Involves an entirely new principle lh tail 
1 turtle* or, rather, we should «nj that It conslfttK 
fif a novel and very Ingenious application of old and 
well understood principles. For tire present we publish 
the accompanying photographs showing the tool and 
some of tbe work done by it In a demonstration by 
I>r Miller Hoese Hutchison, in this dty 
The Temple Driver Is a small portable tool of about 
the stss and half the weight of a pneumatic riveter 
The driver, or gan (for such it Is), Is shown held 
In s person's hand. It Is about an Inch and n half in 
diameter and ten inches In length In tbe demonstra¬ 
tion we witnessed, it shot a projectile of case-hardened 
machine-steel Into a piece of boiler plate live-eighths 
of on Inch In thickness. This was one of a large num¬ 
ber of bullets which had already been shot into the 
mime plate, and the powder charge and the various 
internal elements of the gun hud been so adjusted, 
that all the bullets came to rest with their center of 
length lying In the center of tlie plate and equal por¬ 
tions projecting on either side. The after half of the 
bullet Is threaded so as to enable a nut or a threaded 
e) etwlt, suitable for attaching a lifting hook, to be 


screwed home after tho bullet has penetrated 
The novelty of the gun consists of course in its short 
length and small weight In proportion to tho power de¬ 
veloped ami also Id the fact tlmt there is no recoil, no 



Projectile In form of twist drill cut a spiral path 
through steel plate 


G& 

escape of gases, no report, and no flash. 
Tire means by which these last three re¬ 
sults urc obtHlued cun not at present be 
disclosed and it must suffice to soy that 
they are simple, practical and based upon 
the luws of the expansion of gases and of 
Inertia In firing the gun In the case of 
tire test referred to and herein Illustrated, 
the muucle Is placed against the plute at 
the point to he iierfonited, and a pressure 
upon the bundle of the sletve In which the 
guu slides serves to detonate the powder 
charge. 

A big fii Id of um fulness for this machine 
Uch In de*p sen sud salvage work Thus, 
the well known deep seu dl\er, ('rllley, 
stmt a one-half Imh steel stud Into a flve- 
tHglitlm Inch botUr plate at a depth of 
'16 fm below the East Itlver, fvew \ork 
1 lie plate was then put under a testing 
machine In the lulwrutorj of tho New 
\ork Nftw \nrd h> Nu\y officials who 
wished to determine the pressure required 
to force the holt out, and It wus found 
thut a pressure In excess of seven tons 
applied at the {minted end of the stud wus necessary 
Another significant test wus nuide by the Merritt 
riwpmnti Derrick uml Erecting Company s dl\er who, 
muler water, attinhed a lifting plate to a heu\j dredge 
bucket by slamtlng four studs through the lifting plute 
and the bucket On hoisting, the hue ket wus lifted by 
these studs. Then, In nrdi r to subject them to a heavier 
strain, the bucket whs allowed to fall a certain dis¬ 
til mv, when Its mm cm Cot was arrested suddenly by 
checking the lifting gear The attachment held fust 
The Hppllrutlon of this contrivance In the arts and 
industries may Ire various, but obviously It will have 
tmmediate use for the lifting of sunken sldim and 
for the placing of patches o\er perforations In the hulls 
of disabled vessels. The pnltli plate would Ire drilled 
with the number of holes desired, and the Inner face 
of the holes would be countersunk to allow space for 
the metal of tho plate that Is to Ire perforated to flow 
tank In the direction from which the stud or bullet 
enters, for there Is an extrusion of metal on both sides 
of the plato around the stuck When the patch plate 
has been adjusted In place, the diver fires a stud through 
curb hole lu the putili, thenh> rlvetlug, or climbing It 
tn place It Is evident that tho lifting power will be 
limited only to lire numlrer of studs employed 
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Molybdenum Steel in the Motor Car 

Reducing Weight in High-Power Cars by the Use of New Steel Alloys 



v ' - --- ■ 


B TiOADLY speaking, It may be said that the effort to a point where the streams, at times, mast uitaa* 

of the designer of the modern motor car Is directed rily approach the limits of elastic strength, The steel 

waluly to tun objects, an Increase of the power and a employed must have the combined qualities of baiti- 

< Increase of the a eight, for it U certain that In spite ness, toughness, resiliency, and ability to withstand 

of alt that has been said about the smooth riding of sadden and great reversals of stress and a continued 

heavy cars, no him wishes to carry unnecessary dead succession of shocks of the heaviest character The 

weight around with him, and everyone wishes to have merit of molybdenum for automobile construction lies 

a reserve of power*ln band upon which he can call In in the fact that It meets uU these heavy demands 

emergencies Imrcase In power has been gained by with such reliability and staying power that it Is 

careful design, in which Improvement has been car- possible to reduce the sectional weight of the parts to 

rled Into the smallest details, and also, uiul more par* a point which no manufactorsr would care to approach 

tlcularly, by a great Increase In the speed of revolu with any other known steel. This will be understood 

tlon On the other hand, de< reuse In the weight of a when we state that, whereas it would have to be a 

car has been secured by a great refinement In the parts, very good carbon steel that a manufacturer would 

following upon h careful analysis of the stresses to care to submit to a unit stress of TO.OOO pounds to the 

which each roomier of the car Is subjected, and also, square Inch, tlie new carbon-molybdenum-nickel steal 

and more particular!}, by the use of tlie wonderful can carry a unit stress of 150,000 pounds with safety 

alloy steels which developments In tlie metallurgy of Moreover, the molybdenum steel would he the tougher 

steel have placed at the disposal of the automobile of the two Naturally, there are variations from tile 

builder above-quoted figure, for in psrts of the car that are 

What metallurgy has done for the automobile Id subjected to great fatigue, such as the connecting 

recent years would 
make an Interesting 
story in Itself From 
tlie ordinary commer 
Hal steels of which the 
early motor cars were 
built we have pro¬ 
gressed through the spo 
Hal carlion steel« and 
tbo various alloys, up 
tli rough tlie vanadium 
steels to the latest and 
most remarkable of 
them all, molylidemmi 
steel — n materia! of 
construction whlih was 
practically unknown In 
this country prior to the 
war, and only now Is 
(timing Into ItN own 
The use of mohlKle 
nutn In motors In 

tills country Is to In* 
ircdltcd chief!} to Mr 
O Harold Will* who 
for alxrat twenty ycam 
was asm* la ted with the 
Ford factories, and 
more than anyone else 
was responsible for that 
remarkable combination 
of light weight, power 
and durability which 
is to be found In the 
Ford car To lilm also 
Is to be credited the 
special machinery and 
equipment and the 
quantity - production 
methods, which brought 
the output of the Ford 
factories up to a total 
of over ROOD cars a day 
The commercial intro¬ 
duction of uiolylHlenum 

atecl In the United Section thrash mm block of ejrll aden of tbo now mot/Mca im rto 

8 tales WUH brought , 

about by the demand for use In the Liberty motor, of *h1*i the null stress drop4 to 385,000 pouhds to the 
a steel of super-excellence, and, In response, Mr Wills square Inch On the other hand, in the gear* It la 
turned his attention to the new alloy, molybdenum - possible to use a unit tensile stress ru nn i n g OS high 
steel, which he used successfully for the crank shafts. ** 885300 pounds. 
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Section thrash mm block of ejrlladcn of tko now motybdca iw -Meal Motor car 


The service secured from these crank shafts and from 
other parts of the motor for which molybdenum steel 
was used was eminently satisfactory—so much so that 
Mr Wills dec hied to devote himself to the development 
of an automobile, of light weight and high power 
In which this material should he used for all tboeo 
parts of the machine that are subjected to great strews. 
To this end he built the new plant and town of Marys¬ 
ville which formed tlu subject of our article In the 
Issue of the HusNTmc Amkhk an of March, 12,1023 

Advantages of Molybdenum Steel 
There Is probably no mechanism In the world today 
that Is subjected to such hard usage aa the working 
parts of an automobile Not only are the stresses 
dynamic, but they are subject to reversal, and because 
of the Insistent demand that the weight shall be kept 
down, It la necessary to reduce the sise of the parts 


The advantages of using a small percentage, from 
0 per cent to slightly over one per cent, of molybde¬ 
num In steel, are stated hr Mr Wills as follows 
First, In forge practice, the molybdenum has no ten¬ 
dency to segregate, and rather tends to prevent segre¬ 
gation of the other Ingredients of the molten steel; 
second, the range of temperature for heat treatment 
Is greatly Increased, and Instead of being confined 
within ten to twenty degrees Fahrenheit, aa Is usual In 
present commercial alloy steels, the range la Increased 
to about 200 degrees. To p** It another way, molybde¬ 
num prevents detrimental structural and chemical 
changes from taking place ifcttl the temperature rieee 
several hundred degrees abort the point of roea le eoeno k 
Consequently, elaborate fifrasrs tsgnlating equipment 
Is eliminated aid loam hi jnanttfaetm* and in Mrv- 
We are reduced to a minimum. Moreover the ate of 
molybdenum makes it poesl bl e to drew at a much 


'higher temperature that* could be need In Other 
Another great advantage hr the egeeltant machining 
characteristics of the met, which nmy be m^ft*** to 
finished Mae without buffering spy distortion* A* to 
Us physical properties, the Mnstte strength find the 
elastic limit are greatly Increased,' and a maximum 
elongation Is obtained. Tha steel has d vqfy Ugh resist¬ 
ance to impact shock and to alternating irises is, which 
It will wlthotand without crystallisation Another ad¬ 
vantage is that due to the excellent action of tike SMI 
under case-hardening pro cassis, It is possible to seen re 
a material with a tough center and a hard wearing sur¬ 
face, such as Is required la gears, cams, camshafts, 
roller bearings, valve pins and other automobile parte. 
In case hardening, Mr Wills finds that molybdenum 
aecum a deeper penetration with a heavy carbon eon- 
tent at the surface ( 

Bedustien In Weight 

It will be understood that in designing the working 
parts of a car upon the basis of a unit stress of Cross 

lOOgOOO to over 800,000 
pounds to tbs square 
inch, it has become .pom 
slide to make a very 
considerable reduction 
of weight in proportion 
to the horsepower de¬ 
veloped, and although 
the Wills type of motor 
car has developed a 
brake horsepower of 05 
to TO, the weight of the 
car runs from 3,000 to 
3^200 pounds, according 
to the eqnlpment In 
the loed test the car 
developed from 05 to 70 
horsepower st 2,700 rev¬ 
olutions per minute 

11m hdM 
The engine, which Is 
of the 8-cyllnder V- 
type, embodies features 
both of automobile and 
airplane engine prac¬ 
tice cylinders are 
set st a 00-degree angle 
with overhead valves 
and camshafts, and 
gear drive, the carbu¬ 
retor being carried 
above and between the 
cylinder* The stroke 
is 4 Inches, and the 
bore 8% inches, giving 
a total displacement of 
365 cubic Inches, or 83 
cubic Indies per horse¬ 
power based on a maxL 
mum output of 70 hone- 
power This Is a re¬ 
markable showing, be¬ 
ing exceeded only by 
certain of the racing 
< Mtor car car, of which the rnoct 

notable case Is the 
Begatte, with 23 cubic inches per hompomec, (tam¬ 
pered with commercial cert, we find that ooe of the 
beet known of the high power cars has 54 coble taebm 
per horsepower, another 4 cubic inches. Ip the Ftard 
Is reached the high figure of 8 putt* Ineheeper horse¬ 
power. 

The nltw am cc* ti the cylinder head. The to¬ 
te*- valves art mad. of Amm mot/bdaeam, acd the 
ex ha oat valves cod valve stem* T, are boltt op of 
vartow tactile, wt# a view to cMmtMWg i&umm «t 
length, At'WlWNlN add contraction, ca4 me**- 
to« gopi weartoc qaaatjr Tha atom, T, u of W par 
cant nfckel and MM, aa CDoy which chow* a mtaimam 
contract* _*»d expamton Odder vCficHoBa of 
pemtatk 11 m Yi at m* valve w^cce A mm* 
•ptiM the efttodm tt of jp per Mdt chfcms CM, ed& 

Id Khe heed «f the valve tfemAere U Wcidod Mnt- 
ted dt tt* acme hard, 14 per met (trooM MM*. Th, 
cylfedMeatecf •pactrt.chcttoed.ecpttdhMMOf %CK 

BSmtagaB mftW S' 

shafts o o e n e ctia g tih, frept aide, 











tokiaga «ad whang art aU 
bcait ^d t wM «etat 
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Farttootor attention baa been paid to 
Out aMari aatf oa of noise in ths numlnjc 
parts of the car—a prime consideration at 
aU t toteg t a d in securing tbU remit 
wine very ingenious work baa been dona. 
Taka* for Instance, the camshaft. As 
we all know, the cams art to distributed 
drftmiteentteUy trpon tha abaft that the 
utter It mbjected to intermittent stream 
as-eack cam comes Into operation. At the 
tower s pa t es, this baa a vibratory effect 
upon the abaft, with the remit that a 
staging MU or humming sound U firm 
out by the metal, which disappears ouly 
when the revolutions have reached a 
point at whkh the applications of stress 
to the camshaft occur at such high fre¬ 
quency that they have the effect of a con¬ 
tinuous torque. When this point Is 
reached the objectionable bum disappears. 

to counter a ct this, it was determined to 
apply a continuous braking force 
camshaft, which Should continue until 
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Detailed view of after and of camshaft, shewing notse-deadenlng devices 


upon the 
tbe critical 

was readied at which tbe bum of the shafts 
disappears. Accordingly, the rear end of tbe camshaft 
was extended and provided with a fixed com, H, a 
sliding cone, J, and an annular double cone, I, designed 
U> engage Hand J Normally, the faces of the three 
cooes are maintained in contact by the action of a 
colled spring, K, mounted upon tbe shaft and secured 
thereto. It should be explained that the ring or double 
cone, L la so keyed to the casing as to allow of 
longitudinal movement 

In operation, tbe press u re of the spring, K. keeps the 
cones and tbe ring In such frictional contact as to 
product a braking effect upon the camshaft But as 
the speed Increases, the centrifugal effect forces tbe 
lubricating oil to work Its way out from the s]*oe, X, 
and between the faces of the cones and the ring, 1, 
until the ring Is running on a film of oil and the fric¬ 
tional retardation of the shaft la eliminated The coll 
spring to adjusted so that this release will take place 
as soon as the critical speed has l*en passed This 
Ingenious device has proved to be very efficient 

Another part of the machine from which noise has 
been successfully eliminated to the gears Tbe gear 
wheels have their own metallic note, and the problem 
was to find some means of damping out the vibrations 
which result from the successive contacts of the teeth. 
This has been dune In the Wills motor car by form 
lng the periphery of the 
gears in which the teeth 
are cut, In three parts 
and reassembling them 
with sheets of paper, M* 
or other notos-deadening 
fabric* interposed be¬ 
tween the parts. Tbe 
teeth are formed of two 
rlng^ ^ end L\ L- 
shaped In section, which 
are placed beck to beck 
and bald In the peri¬ 
phery of tbe wheels by 
means of a damping 
ring; g, and a series of 
rivets, N, the stripe of 
paper fabric being In¬ 
serted In the three 
places Indicated In cur 
drawing. 


reaches the point of highest efficiency, the re- 
notion of the sir against the blades becomes stronger 
than tbe tendon of tbe spring F, and release takes 
place. This point of higher efficiency Is shown by lab¬ 
oratory tests to be reucltod at u speed of 2700 rvwdu 
tlona per minute. At higher speeds tbe fan causes a 
useless consumption of horsepower 

We direct attention also to the dutch, which Is of 
the multiple dry-disk, central spring type; with six 
driving and tlx driven disks. In order to secure ap¬ 
plication of (he clutch with a cushioning effect and a 
gradual take-bold, without shocks or jerking effects on 
the car, use to made of a lining of asbestos cord, which 
to woven into the driving disk In the manner shown 
In our drawings. This lining cannot be burned and 
has an unusually long life 
Tbe lubrication to of the forced-feed type with a pres¬ 
sure regulating device, the crank, cam, and camshafts 
being drilled axially to provide lubricating channels 
Particular attention has been paid to the crank pins, 
where the oil passages are drilled ttmgentlnlly to the 
axial hole, and the oil is forced by centrifugal action 
Into cup-shaped channel ways, formed at the perl 
phery of tha crank pin to assist in the free distal 
button of tbe oil Finally, It should lw noted that 
molybdenum steel has been used lu tbe wheels, uhiefa 
are of tlie dink t>pe and designed specially for this cur 
Here, also, there la a gain in strength, with a marked 
saving In weight 


> Otiter Details 
other details 
which are shown in our 
drawings is the rintefa 
release for the fan. The' 
fan reaches its highest 
effect at A osr^aln speed 
of ts*bti#A above 
which to stiapty con¬ 
sumes tbe h or s epower 
,«f the engine, with no 
noMt vsttm. Hence, 
g dttfcfc yricaas ef the 
tistfg type to used, {to 
tan 4 If drown tote 
ftwiW ***** with 
loft 

m A 



LMming IMags About Cider 

W K never knew so many things about 
uiqile (ider us we are suddenly learn 
lng In this new prohibition age Older is 
«n old fashioned farm leverage It was 
t>plcally made, In the old dajs, In water¬ 
power mills. The cider-mill was a local 
mill to whlrii farmers hauled cider apples 
—often culls and nuturat fruit—In dump- 
carts. The cider barrel was a hogabead 
with u great wooden bung, around which a 
piece of burlap was often wrupt**d Fann¬ 
ers used to say that Husset cider—mean¬ 
ing elder from lltuwet Apples —whs tha 
best thpre wns. 

But wliat old timers knew about apple 
cider wuh as nothing to the kind of knowl¬ 
edge which tlie nut Ion to now rapidly ac¬ 
quiring Tlie consumer in large cities la 
learning that apple Juice Is a wonderful 
lieverage, and demandlug It, and overnight 
ii manufacturing Industry of large propor 
lions has developed The seat of twen¬ 
tieth century rider-making to not, ss It 
whs twentj five jears ago, the country 
waterpower mill it is u city industrial plant, to 
which apples for rider nro often shipped long distance*. 

This cltj plant makes cider from time to time through 
the winter, drawing on stored apples and supplying 
dealers with a constant fresh supply In the old time 
rider mill, rider was usually only made for a short 
period In the fall Sweet cider In the country never has 
been obtainable for much more than a few weeks after 
apple harvest Then the thler has grown hard, It's on 
its way to vinegar Ho there to mtiih feverish experi¬ 
menting with processes to keep rider sweet Tbe value 
of such processes. In this prohibition age when new bar 
erago habits are Mng formed, Is obvious. 

A ftw years ago cider apples were always obtainable 
for a few cents a biwbei. Hut when, in early winter 
this year producers on whose hands apples had become 
accidentally frozen, turned them into cider, the value 
of the liquid obtained from n barrel of apples wan, la 
some Instances, $7 

As only would bo expected, uattrrs connected with 
apple cider are ‘getting into court” In British Colum¬ 
bia, ml joining the Htute of Washington and equally dry, 
a cooperative farmers concern was accused b> the pro¬ 
vincial government of supplying a dealer with rider con¬ 
taining 10 per cent alcohol Producing evidence tbit as 
shipped the particular consignment contained about 2 
per cent, and suggesting that afterward somebody had 
put •‘something" into the rider, the growers called as 
an expert witness the manager of a Wnegur factory 

This exjtert testified 
I hut It was chemically 
Impossible for tlie cider 
to have developed tbe 
alcoholic content stated, 
without tampering He 
said that the sugar con¬ 
tent of Okanagan Val- 
lej apples, \urylng with 
the season and tbe par¬ 
ticular variety of apple, 
ran from 7 to 14 per 
cent Tlie alcoholic 
properties of rider, he 
explained, depended en¬ 
tirely on the sugar con¬ 
tent, the lieuvlest alco¬ 
holic proportion possi¬ 
ble being 50 per cent of 
tlie sugar The maxi¬ 
mum development of al¬ 
cohol In pure elder of 
Okanagan apples was 
therefore 7 per cent, ao 
the growera were found 
Innocent 

Older la a coming bev¬ 
erage Hand or power 
mills for making it at 
home are being extern 
slvely bought There Is 
n disposition tn some 
quarters to discard tbe 
old fashioned name, ci¬ 
der, and adopt another 
The name cider to 
shrouded in a definite, 
peculiar atmosphere all 
Its own—an atmosphere 
which some fastidious 
once are not taken with. 
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Succeeding in Architecture 

Opportunities Awaiting the Young Man in Thu Field, Especially in the Immediate Futnre 

By Raymond Francis Yates 


T IIF author spent several very pleasant hours with 
Mr William ('rocker, Editor of ibe imrrtrws Irrfi 
itect, in guUioriiiK mutoriul for this article Mr 
Crcsker In an cuerffrilc limit brimming over with on 
tbuslxMin ami loro for the Arid he la working In In 
giving the advice eon tallied In the following linen, be 
g]H>ke tin If he wore gi\lng counsel to Ids own won, 
und the writer henrtlly wIh1m*h that eutj )oung imtn 
who plans to study Architecture could iqxuid a few 
precious minutes with him The WHriumm, Minority 
amt honest truth of bis n orris are Inspiring. 

Many iwoph are inclined to look upon an architect 
as a man with great article ability In fact an artlHt 
He should wear it WlndHor tie, a Van Dyke beard and 
bln hair muHt W long nml not ton carefully coml>od 
He should be very temperamental, work In a studio, not 
an office, und nil the prerogatives of the Ureenwhh 
Village* ‘artlHt should be his Ortaln men who stand 
high In tlie architectural field lieltere this ami preuch 
It Mr Crocker hH» nn hound argument for those wlm 
are * responsible for that type of man who n*gunlH tin* 
(esthetics of hln profession of more Importance than 
Its practical aaiMHtM * He rightfully askx “Have wc 
developed dcsignera to a greater extent than arohl 
toctsV* 

An imhltott 1 m by no means h tnm designer of 
building* Our college course* In the past have tended 
to make him auch When the l ulted States entered 
the war, the anhltectM were not only amaxeri but cha 
grilled when they were put mult r the direttlon of engi 
neent It waH the natural outcome of the course they 
followed Many of them were 00 per cent designers 
ami 10 |ier cent englueerH, wheu they should have 
lieeu 10 per cent designers ami 90 per ccut engineers 
A real architect must not only Im* a de- 
Mlgner of butldtngH hut also n practical 
engineer entirely ca|«ihle of carry lug out 
and overseeing the construction of the 
hulldlnga he designs wliether tlmy ho fac¬ 
tories, IlhrarteH or homes Since the war 
the colleges of this country have at last 
come to realise this fait and rapid 
changes are being made In the curriculum 
of architecture These changes should 
have been mnde years ago lmt U took thi 
World War to bring about this resllrntlnn 
The architects who took part In the 
war were really put win re they In longed 
—tinder the direction of practical ungi 
noera. Many of them wen* not capable of 
overseeing any real engineering work with 
auy degree of snceess An architect 
should he a building engineer crumble of 
directing const no tlnnal c nglneers and 
other engineers who tuke purl In the ereetbm 
buildings 

The Arid of architecture Is by no means over 
crowded nor does It offer targe Incomes to other than 
the real leader* In the Arid HtatlsUcs show that hut 
4 per wilt of tin architect* of this country paid an 
Income tax last year This Is on juuariug statement, 
hut nevertheless true Probubly the 4 per cent who did 
imy an lm*ome tax paid It on rather large Incomes 
There does not seem to lie any deAnlte limit of salary 4 
for thorn who have struggled to the upper heights of 
Hie profession Men like Toss Hilbert, who designed 
the Wool worth Itulldlng enjoy incomes obtained by 
few men In thla country The field really does reeog 
nlxe men with ability ami ofTers trememlooa opportn 
nltles to those who step out from the crowd 
A great uumlier of nrthUccU go Into business for 
themselves Home start In smtiU towns, others start 
In large tifwus In any event they moot be active hi 
Hrlc lift hn a math r of pun* business The architect 
In the small town stamibl tie active socially awl take 
IMirt In all el\lt programs—he must work himself Into 
the life of Ihe mmmuulty Ills first few years of 
buslmss will bo n burd slrnggle to establish himself 
If he Is fortunate. enough, or has business foresight 
enough to locate In a thriving community he will pro¬ 
gress rapidly Onmlng cgimuuultlcH ran Increase hi 
slxe no faster than tla* architect can design buildings 
and oversee thi lr construction If h young man, after 
Uuxing college Is unfortuunti enough to pick a bad 
liHnthm real wnceewi wilt probably never smile upon 
him if he remains In business for himself 
Most of the colleges in this country have course* 
In architecture A full four year course is required to 


produce a thoroughly t rallied mail Mcu have been 
known to struggle Along outride of college and train 
themselves In the fundamentals of thla work College 
is, of course, never necessary to the man with the 
real burning desire to succeed In any field 

After leaving college a young man cannot expect to 
derive a large Income from the practice of hli pro¬ 
fession ns an architect If be locates with a company, 
a Hilary of $2,000 a year to start with would be con 
sidcred good If he goes Into business for himself he 
may make $1,000 or he may make $5,000 This depends 
entirely upon hi* ability as a buxines* man and upon 
the development of thi community In which he locates. 
Those who make $5,000 In their first year of business 
are indeed fortunate 

There la nothing uncertain about the future of arch! 
tectnral uriencc It is one of those professions that 
will survive ns long as civilisation lasts Itulldlng is 
out* of the primary human <**c upatlous There will be 
changes In the archltec hind field no doubt, but they 
will not nfTcct It greatly The greatest change that 
the field has had for many year* Is Inking place at 
I he present time ThU cbnnge In by no means harmful 
It la Just the reverse It will tend to make a more 
useful and capable Individual out of the man who 
decides upon casting his lot In this work 

To Is* a good architect a man must first be sure that 
this Is the field In which be should he working Aside 
from this he should have good sound business training 
he should he practical as well an artistic He should 
la* u ‘kimhI mixer ” To be this he must have a friendly 
disposition 

An architect must 1m* able to handle and direct men 
This is really one of the most imi>ortant parts of his 


ARCHITECTURE as a profusion u generally misunderstood bp 
the laity It seems, so arc are told by Mr Yates m the accom¬ 
panying article of hi* term on the opportunities m various lines of 
endeavor* <bal most people bake came to laofc upon the architect as a 
man trith great artistic ability , httle engineering training , and still less 
business abihty The architect, in the popular mmd, u often looked 
upon as a Bohemian, n nth all that designation entails Fortunately , 

however, Mr Yates has uncovered facts that prove ihe architect to be 
quite the antithesis of the proverbial artut, the architect , as he reveals 
him to us, u an engineer with a fine sense of art , a leader of men who 
can plan and direct big undertakings, and a business man and man about 
town tf he would be successful —THE EDITOR, 


of 


work and the architect of the future is goiug to be 
called upon more and more to direct a large corps of 
engineers working under him The architect of the 
future wm not 1 m* a mere designer of buildings, he will 
1 m* the nmster builder He must he a man of force, 
ohumeter mid Ideas. He most take his stand with 
other engineers The day of the artistic prude who 
believes that it Is his lot to design gilded cages for the 
a wealthy to live In, or lienutlful churches that will suit 
his artistic temperament, 1« gone 
An architect worthy of the name like a man on 
gaged In any other profession, should have some par¬ 
ticular ambition In life her Instance the writer once 
knew a young architect who had an ambition to de¬ 
sign the moat is*rf«t tenement house ever conceived 
Itwwas his idea to perfect the design of t house that 
would lie convenient light airy, sanitary and flre-pronf 
This was a very humanitarian idea and If this young 
man ever succeeds he will have doup a great service 
to the world The author also knew another young 
architect who believed that he could render great 
service by setting about to develop stilt better hos¬ 
pitals than exist today He made a special study 
of the problem and It was his desire to gain recogni¬ 
tion In this particular branch of architecture There 
are a thousand und one ambitions that 4» architect 
could have and they would all tend to urge him on to a 
higher position In his profession The young man 
nho enters say engineering or technical field without 
an ambition to do something qyectal In that field will 
wander aimlessly on never realising anything of spe¬ 
cial note. It is the man with something to stri v e for 
who pokes his head above the crowd and makes a name 
for himself 


The United States Is three years behind In Its build* 
lag program During the war ooly that building which 
was necessary was carried ont Today hundreds of 
thousands of people are without permanent home#, It 
will take at toast three years of energetic building to 
catch up. The high prices of building materials have 
not been reduced despite the fact that the war has 
been over for some time With the gradual return of 
normal prices, the building of homes In this country 
will go forward with great haste and architects will be 
kept busy for several years designing homes and apart¬ 
ment buildings. In New Tork City alone one hundred 
thousand families are without apartments to live lu^ 

Hn Remarkable Conduct of a Drop of 
Mercury 

T HAT lower organisms, such os amoebae, infusoria, 
bacteria and others that are capable of independent 
movement, are attracted by certain chemical substances 
has lieen known a passably long time already For In 
stance, fill a capillary tube with a weak solution of 
chlorate of potash or of peptone and put into it a 
drop of mercury in which bacteria are moving, aftefc 
a few seconds these will be seen hastening to the mouth 
of the tube where they will all have assembled The 
amoebae and the naked little manats of jelly (plasmo- 
dial of the myxamycetea (mucous fungi) creep In their 
peculiar way by atretchtng forth thrir arms or feelers 
toward the stimulant ThU faculty of such organisms, 
of accepting the attraction of certain substance*, Is 
called chemotaxfa. Ohemotactlc susceptibility U evi¬ 
dently an advantage for these creatures as It leads them 
to good nourishment and keeps them near It, 

1 cry recently un eminent physiologist made the dis¬ 
covery that a drop of mercury can make 
verj similar movements. The starting 
point of hU investigation was afforded 
by the experiment made by Paatsov in 
1858 The latter put a drop of mercury 
in a little flat venae!, over this drop he 
poured sulfuric arid and then laid a 
small crystal of bichromate of potash !m 
mediately beside the mercury The result 
was a periodical change in the shape of 
the drop of mercury which alternately 
approached the crystal, while flattening 
Itself in front, and receded from It This 
occurrence was provoked by the fact that 
the bichromate of potaah, aided by the 
presence of the arid, oxidised that l>or- 
tion of the surface of the drop of mer 
cury turned toward It and thus dlmlu 
ished the tension of the surface of that 
ride of the drop. As soon as the perox 
lde of mercury, which hod been produced, dissolved In 
the sulfuric acid the surface of the mercury became 
metallic again and Its tension Increased In the first 
Instance the mercury flowed toward the crystal, In the 
second it sprang back. 

The physiologist, explaining his application of this 
experiment, states that through appropriate manipula¬ 
tion he imparted to a drop of mercury the faculty of 
real locomotion One of the moat successful forms of 
his experiment was this he put a drop of mercury In 
a suitable dish, of glam, of which the bottom was per¬ 
fectly level, then he poured in a sufficient quantity of 
diluted nitric arid and laid a little piece of bichro¬ 
mate of potash at a distance of several centimeters from 
the drop of mercury oar the bottom of the dish The 
yellow solution of the crystal began to spread Itself in 
a tinle and as soon a* It reached the drop of mercury 
the latter with a curt tremor began to recede and then 
dashed straight to the crystal which It reached in a 
few seconds. In the liveliest manner it repeated this 
twitching movement If, in consequence, the crystal 
moved away in any direction the drop pursued It, re¬ 
ceded and approach'd, again and again, with a move* 
meut of mingled leap and glide, while stretching forth 
the long tentacles and quickly drawing them I auk 
agaiu 

These remarkable phenomena may be considered at 
adequate support of the View held by the botanist, 
Bathold, the physicist, Qotake, and the pb/riologteh 
Verwom, that the amoeboktol and rotated movements 
are the result of changes in the tension of the surface 
of the living su b s tance Obviously, 'though, them aid 
etui other conditions which can Vary target/ the 
BOTtfMBw SHw ami 
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What Makes the Glow-Worm Glow? 


What Recent Invcttigatioiu Reveal in the Matter of the Luminous Organs of Various Insects and Sea Life 


By William Crowder 


T HE Jtittiif* of pboapboftaceoce In Ugbt-produdnf 
gftiauli lt«i been a phenomenon which has engaged 
tfaf ktteattoafl of investigators from a time far ante 
dfttbu the history of modern science It wac only 
recently, however, that thf attempt to fathom the mys 
twry watt tnet with any appreciable decree of success. 

Contrary to the popular opinion, the peculiar prop- 
erty of emitting phosphorescent light is by no meana a 
rare one or confined to a narrow ranee of Individual* 
In tfc* animal kingdom, In (ronpa ranging from the 
protoeoa to the vertebrate*, there are more than three 
hundred geoer* which contain one or more apedea that 
are known to be phosphorescent By far the great 
majority are those forma which live In the aea. Of 
these, perhaps the beat known are Noctilueu, a micro¬ 
scopic animal which cauaea the phoaphoreaccnt light In 
tin wake of a veaad, Jelly flahea, which produce 
flash** of light when colliding with a boat or atruck 
with an oar: marine worm* and ami 11 crustaceans. 


An may be suspected, from thdr higher development, 
the flahM which Inhabit the deep aea contain types 
which hare the luminous organs specialised In u man 
uer wejl-nlgb perfect In their arrangement The com 
ptexlty of three organs may bo understood when It Is 
stated that In some Individuals they function somewhat 
after the fashion of an eyeball, that la, they can bo 
rotated to direct the light or turned completely to 
shnt the rays off In others there la hu apparatus 
similar to an eyelid which acts as a curtain by which 
the light can be shut off or turned on at will It Is 
significant that those fishes distinguished by these 
extraordinary organa spend their entire lives at great 
depths far below the point penetrated by tlie light 
of day 

Of the I«ttd forms perhaps the most familiar phases 
of luminescence are to be found In the flrefiles ami 
thdr larval young, the glow worms From the preced 
tng statement it la evident that the “glowworm” is 
not a worm, neither Is It* cousin the “glow worm' of 


Europe, so often met with In prose and poetry The 
latter la merely the wingless female of a Lampyrid 
beetle. In fact, all flrefileH belong to the lampyrida 
a name derived from a (.reek word which means to 
shine" It may surprise some to lesrn that this sub¬ 
family has more than fifteen hundred specie* of fire¬ 
flies , and two hundred and thirty of these, distributed 
among forty two genera, are from the United States 
alono 

To what purpose many light producing animals are 
endowed with this remarkable power Is open to much 
conjecture Where an apparently valid reason can be 
ascribed in some Instances the same cannot be main 
talned In others Thus, for Instance, In fireflies this 
function was presumed to enable the sexes to Identify 
each other In the darknee* of the night, at which time 
their activities are greatest If this lie true, why, In 
the case of those species where the female is wingless 
docs the male emit light? Her inability to approach 
him surely would seem to Indicate that the flashing 
of his lantern avails him nothing 

Another Instance of the purposelessness of this |>owcr 
Ih to bo found In those abyssal type* of crustaceans 
which are totally blind In this connection, however It 
may be mentioned that tin so sightless creatures are 
devoid of complex photugtnU organs, their phosphorus 
mice being due to a luminous secretion 

Again certain deep-sea prawns were reoeuilj found 
whose luminous organs light ml only the gill cavities 
of the animal What functiou they perform for the 
•tieneflt of the owners, lotated as they are, lmi>ossibk> 
of shedding any external light defies speculation 

Perhaps the most In tens* ly luminous animal for Its 
slae Is the small marine ostracod t nistacenn, Cypritlena 
hUpendor/L So powerful i« the light from this tren 
lure that oue jiart of the luminous gland In one billion 
hIx hundred million parts of water will give a visible 
glow to that medium If h man i>ossessed an organ 
which gave the same proimrtlonati volume ami in 


tensity of light a* in Cypridena, he could Illuminate 
the area of a fair-sized ilty 
It ha* long been known that tnauy fats, ethereal oils 
and alcohol* emit light when these substance* are 
slowly combined with ux>geu at certain temperature*. 
With this hint It was Inevitable that phosphoroflcence 
In organii materials etmld he produced artificially and 
In a way that would Itcar a (lose analogy to the prln 
cl pie invoked in the organs of light producing animals. 
Therefore the ‘pyro experiment liecame a classic 
achievement in this dlrtnUnn 
Pyrogallol, an organic compound of vegetable nature. 
Is commonly known through its nse as a developing 
reagent In photography If pyro or gulllc acid and 
)i\dmgin i>en»xhle l>e mixed with the Juice of any 
ordinary vegetable mub ns a potato, turnip, etc, a 
(hs idedl> phnaphorem nt light oivunt Now us pjro Is 
noteworthy for Its pmjHTty «f combining with oxygen, 
it Is ut once apparent Mint wlmt tnkes jUflce here la a 
process of oxidization It Is remarkable, nevertheless, 
that although manj cnmi>onndH can be oxidized by a 
Iteroxlde mixture, so fur na kuown only pyro and gallic 
hc Id will oxidize with the prndnt tlon or Ilglit 
The next sit p in these most interesting experiment* 
was taken with the photogenic orguns of the animal* 
tlMmselves Of all the light prodmlng auliiialH, per 
haps none has hmt itself more to Inquiry than mm of 
our commonest fireflies, photnrls pcnnxylvanica 

Dissection of this Insect slums that the photogenic* 
organ consists of thin layirs of light colored trnnspar 
ent tissue whlih o\trlle a (taper and opaque region 
The funUloii of the fortmr seems to be for the trail*- 
mission of the light, and the latter Is l>oth a reflector 
and the fuel gctarnlor hoc Intimately conm*ctod with 
this nren Im » mtwork of air till***, nerve terminal* 
and (he glands which seentt the globules of iumluoiis 
compounds. These compoimds hHve lieen separated In 
the latsirntory and hH\e lieeu found to i*on*Ut prlucf 
(Continual on papt 70) 
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rupomknti will be withheld when ao dtam) 


White Yolks of Effgi 


To the Editor of the Bcjewtitu American 
I hope you will pardon some further correspondence 
from me concerning pigments, but a note entitled 
White Yolks of Egg*" In the May 14th lame of the 
BrraitTini AiimuN haa attracted my attention It 
struck me aa moat peculiar that It was necessary for 
the HciKvmriL A Mexic an to quote the German t/swcAow 
in regard to work by 4merles* Investigators. The 
work which was cited wan published by me In a series 
of three papers In the Journal of Biological Chemistry, 
VoL 89, pp. 299-817, 1919, and also In the Proceedings 
of the Asffoftal Academy of Sciences, Vol 5, pp 582 
587, 1910 The experimental work waa performed at 
the University of Missouri with which I waa formerly 


connected 

I have noticed tbut scientific duta sometime* gather 
Inaccuracies In restatement a good deal like the pro¬ 
verbial stone Permit me to point out several such 
errors In the article entitled "White Yolks of Eggs" 
which was evidently a translation from tha German 

The first error Is lutxmsoqusntlal, but pertain* to the 
reference to myself and Professor Kempster as poultry 
breeders. This msy apply to Profeaaor Kempeter, who 
la Professor of Poultry Husbandry at the University of 
Missouri I have no objection to the title for myself, 
but l fear that the men actually lnOfth* profession 
would reant my being so considered Another trivial 
error la tha reference to the ear lotie* of fowls aa 


. 1 am sure the poultry folks would not agree to 

l this terminology A third error la more serious for It 
I Involves a scientific fact The natural yellow pigment 
\ of egg yolk la Wf carotin, but xanthophyll, the caroti- 
lnoht Which la closely related to carotin and almost al 
Jways Associated *Jth It to plants. It ao happens, how- 
eve*, that carrots mm very little xanthophyll, ao 
WM* tut .when carrots are fed to' laying 
^ thtira is practkaattyV) effect <m tha oolor of tha 


egg yolk (sec paper by me In Journal of biological 
Chemistry, Vol 28, p 201 1915) On the other baud, 

yellow corn is very rich in xanthophyll with vtry little 
carotin so that the feediug of yellow corn greatly on 
banco* the color of egg yolks Both carotinohlH are 
present apparently in kmhii feed* no that the latter 
readily increases the color of egg yolk when fed to 
laying fowl* 

A curious physiological fact lu connection with them 
rotation* la that the natural >t*Uow coloring matter 
of milk and butter is carotin and thin carotin bear* 
similar relations to the feed of the cow that the xautho 
phyll of egg )ulk doe* to the feed of the lieu In this 
cane, however, carrot* greatly lucres so the color of 
butter, but yellow com ha* no effect (see paiwr* by 
me In Journal of JUolopital Chemistry, Vol 17, pp. 
191-249 1914) 

Final ly. the whole story of whit© yolk eggs I* not 
qulto true after ail Aa far as being free from natural 
} allow pigment derived from the feed is concerned they 
were white The yolk* of cooked eggs were perfectly 
eolortaw, but tb« raw yolk* contained a very slight 
amount of yellow coloring matter which could la> ex 
tracted with suitable sohents, so In reality from a 
strictly scientific point of view the yolk* were uot 
absolutely colorietw Thi* trhk' is, T fear, hardly 
attainable, for the hen apparently makes a little, id 
though very little to be sure, of her own egg yolk color 
lug. Lkboy H Paimse, PhD 

University, Minnesota 

The Lunar Zodi a cal light 

To the Editor of the Kcikstikk Amkbkan 

My attention has been on lied to an Item H Lnnar 
Zodiacal Light," lu your issue of June 11 summarising 
part of my report to the director of the aurora aod 
zodiacal light section of the British Astronomical As¬ 
sociation The following comment by Mr Garin Bums, 
director of that section of the B A A., la quoted “Aa 
tbo light of the full moon Is only alwnt one-milliontli 
the intensity of sunlight It Is difficult to believe that 
the phenomenon described ran be due to the light of 
the moon." t 

Chaplain Jones, U SU4 n was a specialist In sodfacal 
light obmrratlo&i. His report of observations made 
during the tJ 8. Japan Expedition (1858-1805) forma 
VoL m ot the Expedition Report published In 1858, 
find contains 328 observations charted and described. 


Tht* range of latitude extended from 42* N to 53* H 
Nearly r H> per cent of the observation* wen* made 
within the Irnph* He Ik vi rj particular In deocrihltig 
W'hat be chIIh the moon w*Uacal light which he wtt 
newed In the tnqdc* He alao witnessed what he 
UrauHl a joint min and moon zodiacal light In hi* 
report of one of them olmtrvnMons he nays “The 
moon quartered tcMla> (March fi, 18o4 hit Mj m Uff N 
long 139* 42' L ) At half |iH*t 7 I was astonished 
to *ee the xcMllai^fll light fully displayed It wa* no 
doubt a Joint mm and niiHin zodiacal light My 

mind wa* iierfcctly HatUfled that it wa* clearly a 
zodiacal light It rilflireri from the ordinary zodiacal 
light In nof Iielug hrlghteat ut It* lowest end but was 
nil the way down of a fuirly uniform brtghtnew It 
was quite dlNtlnrt. ITie upptr end w«h liv*t lu the 
moon h HU|M k rlor light Thi night was very dear" 
Navnl ofllcera rorrolmrated thla ami similar obsorva 
Mono. Ah to my ol>Her\ntlnn In zomheru Maryland on 
th** evening of >ebruar> 21, 191(1, of which I retain 
n \lvld nHH>U(Hti*m The moon was three day* past 
opIKwltlon In right aHeemdou 12 h 0 tu and declination 
5° 42' S The fact of the light wa* unmitftukable The 
*ky was cbmdlew and the seeing remarkably good 
The moon wum the only mure© of light Hufficdent to 
pnolaev the effect Henct It aeems quite appmprlato to 
deoLrll*e it n* a lunar zodiacal light 

Baltimore, Md \V K. OLAVirmc. 

4 Substitutes for Wood in Papermaldng 

To the Editor of the 8 <ientivk Auiiikax 

lu connection with my paper artlDe In yoar Iwue of 
June 11th, may I point out that In coii*lderlng snlr- 
Ktltnte* for rag* wood und Ntrnw, It 1* lm)M>rtznt to 
l*‘ar In mind that, while many plants, grasses, reeds, 
etc ♦ are capable of lietng utilized In the manufacture 
of a satisfactory pni>er pulp, freight charges from 
IKiint of prodiution to mill must be left* than the 
freight charges on pulpwood, a suffUlent yearly growth 
must bo assured to operate a mill conUunoualy, aud 
thi ciwt of chemlrala used in production must not, for 
example, exceed that Involved In the pulping of straw 
while a slnt qua non la that the yield of ctllnlose 
libers must amount to more than one-quarter of the 
total balk of material treated This at once rules out 
many of the hasty and ill-considered anggCHtloos and 
propositions that have been put forward 
New York. Thomas j Ksckah 
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1 Tlw rm H —ctkm —bine in pwWwi to tm— tto *mU*ur of tto top or to—d of a rmfl. t. Tto tosfc ofUwit U ■■■ H i m — n S hte , ifcwh g tti wring Wnd toi s n C fttiwiM sf sriStog tin 
firmly wain* a rail white mMm t a rmwi L TW T*fnw —run* to tto teft u4 U a vartteal yoritfca to tram tfao «hW aoatoar of tto rail toad. Wto* riOM to a lO rr —— <* ■< peril 
right Um apyantM to nady to r—ord tto ooaUmr of that rife of tho rail 4 Tbt itl tototai maahln* to —rri— sad about to imri tba «aar of a rail at a tretel—ribe M ri 

Some phases of tbs application of the rail oacti t n atchiM ta determining rail woof and tear 

Reporting the life Story of Rails 

How Railroads Employ the Rail-Section Machine for Determining the Wear and Tear on Their Tracks 

By Robert 6. Skerrett 



T HE Incur tons commuter* the accuatomad traveler* 
and the shipper gcueriilly give proclou* little heed 
commonly to what might lie termed the minor aspects 
of railroading upun which traiutportatlonal safety* com 
fort, and economy of operation depend The dtsposl 
tlon of the public Is to take much for granted In the 
management of our vast network of land linos* largely 
because their security en route and the proper and 
prompt carriage of their commodities are aaaured as a 
rule But bark of thla record of uork well done Is a 
story of eeaHehwt vigilance, and the object of thla 
Hrtlcle Is to describe an ingenious apparatus which 
makes It possible to detect wear and tear In certain 
Utal directions related to the maintenance of way 
and the efficient upkeep of the rolling stock. 

Considering the masses In motion and the speed at 
which trains of various sorts move there Is* Indeed* 
ample warrant for wonderment that the ribbons of 
steel an caimhlr of supporting and guiding the fast 
expresses and the pounding freights* and ______ 

uo leas astonishing Is the fact that tho | 
comparatively thin flanges of the whirl¬ 
ing wheels are the sole mediums relied 
upon to hold the locoiuotUes and the ears _ 

upon the rails Neither the track nor the 
wheels would answer for these exacting | 

purpo** If both were not kept fit for the I 

service exiiected of them. I 

Not only Is the gage or distance be- 
tween the track altered as a rail head la 
worn nr deformed by the blows and fric¬ 
tion of the pussing wheels* but these modi 
flcatlons may lead to two things they 
may cause the rail to fracture or they 
may induce the derailment of a train— ^ llit[n|||| 

an accident that may range from a delay- «ootMr of tb 

lug mishap to an appalling disaster. wWoto ha* * 

Again* If watihfulucss Is not continually Umt ralL 0 
directed to the wheel flaugett these may 
lie so ground down as to make them likely I 


tread and the flanges of the rolling-stock wheels. 

After considerable study, Mr Duel produced bis per¬ 
fected apparatus live years ago, and the little ma¬ 
chine weighs complete but seven pounds. Its toss flexi¬ 
ble competitor at that time tipped the scales at 80 
pounds. The present instrument can be tucked away In 
tho bottom of a handbag and can be brought Into action 
In a few seconds. This Is of much Importance on a 
busy railway where the Interval between trains Is not 
long and where many of thorn travel at high speeds. 

On the main line of the Hew York Central Railroad* 
between New York City and Buffalo, records are made 
by means of the rail-section machine at approximately 
400 points. The object Is time to get an index of 
traffic influence on the rails at these characteristically 
troublesome positions along the line The practice la to 
register graphically the condition of the several rolls 
or tracks at each of these places, and then to Inspect 
In the ordinary way the trackage lying a abort distance 


MIOM BAIL 


LOW RAIL 


Dm —Horn* of opposite mil* m a sons 1* 4W, fWt-tond df—riag to a wdmri tram of tbs 
motmr of tto high outer rail. A to dtea t— whom tto rids armmrs of tbs flaw of tho pa—lag 
whmto toa s ro w ad away tto mtal Th* rt«ht toad drawbar to a rrisri tow— of (to tew or 
lanar ralL B rt o w whora the oyw Hd l n a ariten of tho wfc—to t ti — tho —hi to fi— r vatward 
white at tho —a— tic— grtadtog sway tho traad 

Hew the roll se cti o n machine reports the story of rafl wear 


to break when suddenly subjected to lat 

enil pressure in taking a curve or when passing over a 4 beyond In both directions. The closeness of this ex ami- 
switch or frog point This Is fairly certain to bring nation Is determined by wbat the raU-etction card 


atmut n derailment And now let us see what It la 
tlmt one of our great trank lines employ* for the fre¬ 
quent examination of Its rails and the wheels of Its cars 
and loromotlves 

The rail-stNtlim machine, as inch. Is not a novelty— 
the tiermaus having been tho first to devlae an eppara 
tus of tills nature, but the older Instruments have uni¬ 
formly been heavy and cumbersome and so trouble' 
some to function that no one wanted to use them 
except when forced to do so Farther* they have been 
notably limited in their field of application—In short* 
helpful only In registering the condition of a rail 
head Appreciating these drawbacks* Ur E F Duel, 
one of the track engineers of the New York Central 
Linos, set about some years hack evolving a modified 
mechanism that would be much lighter than any exist¬ 
ing raH-aactlon machines and which* besides* would 
answer Just as readily for recording the state of the 


reveals. 

Because of the seasonal convenience and tbs facility 
with which labor can then he obtained* It Is customary 
to lay new rails In the summertime Then the eff e c ts 
of traffic upon these rolls are checked up by the appa¬ 
ratus the next spring* By this procedure It Is feasible 
to get a good idea of tbg^wear and tear of half a 
year's service The real significance of the reco r ds of 
the mil-section machine beoooos apparent when the 
tonnage that has been moved over the rails during tba 
previous six months is compared with that of the year 
before and the state of the track at that time. Assum¬ 
ing the traffic at both periods to he the same* thaw 
the engineers of tba Maintenance of Way Department 
con toll* according to whether the new noils gre Show¬ 
ing more or toss deform*#** fast how %eh tbapa 4 mI 
members are meeting the mffa requtatewits, With 
such a system of swveUtonos la operator continu¬ 


ally, and rail* are normally expected to stand up 
for a number of yearn, each succeeding record* lit eotnbt- 
nation with the tonnage carried for a given period, 
adds another page to the life history of the Tall tm 
question It disclose* bow and whan to take steps to 
neutralise or to offset the grinding and the pressure 
of car and locomotive wheels. 

On the New York Central Railroad^ main Hoe the 
maximum curves are of 7 degrees* while upon tributary 
coal lines the curves are frequently of from 10 to 13 
degrees, and there are places along these sinuous 
routes where the beads are of 14 degrees. Indeed, 
there are long stretches of this railway system where 
the straight or tangent sections do not represent more 
than 40 per cent of the run. Therefore* It la essen¬ 
tial that the curves be looked after with the utmost 
care, for the rails at these points are subjected to 
the greatest stresses and the moot abuse Besides fur¬ 
nishing data covering the effects of different services 
— __ upon the rails; bringing out the special 

physical conditions that must be met at 
particular points, detecting whether or 
not the rail is giving a maximum of use¬ 
fulness, and settling disputes between 

D section boss es and Inspectors as to the 

fitness of a rail to remain In placet the 
rail-sect loo machine determines to a 
nicety whether the rail can be re v ersed 
and used In the same division or If It 
would be wiser to shift it to another 
track where the traffic demands are lees 
trying. 

By the timely reversing or transferring 
of rolls, as the case may be* the awn of 
tm of tm t* 9 Maintenance of Way Department are 

r tb* |_^ able to get the fullest measure of we oat 

rttetewor of the rails before they are stropped 
Sow eotowd This procedure makes for very substan¬ 
tial economies In the upkeep of tilt road¬ 
bed* and the systematic sad lnteSligant 
employment of the rail-section mactefie is 
thus Instrumental in saving many thousand* of dttisrs 
annually Before deecribtog the adaptation of the 
apparatus to the retarding cf the flange and tee tread 
contours of wfaeria, tot os explain briefly th* general 
get-up of the machfoe., 

Broadly, tba idstramant to c om poesd of a light msfcri 
main frame carrying a hollow attdlng frame w hic h 
move* bortooataU? on roller bearing* and t£to MJflteg 
foam* to Duy fi p yr to an adjustable T-toUMr jm»3 
can be set to travel either bortsoataQr or TtottfrlU 
This Toronto bbtds a pendl pofot teteflfeteS* 
while .at tea tent extremities of 
mogated adjustable pip* ttase 
tJtepoetttoe te^T^tesoto 

STSTrite head* and an 

gpp 
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Froa Gmu Mwltton B«« to Workaea’o 
How 

N IAR Bbevsw*Me, Germany, the building shortage 
la Mac mat through tha erection uf unique house* 
—unique because of the material being need In tbelr 
oonatractkm The accompanying photograph ahowa 
that Bberowalde workmen are using old munition 
boxes In constructing new homes, In place of brick* 
which are wry costly and difficult to get The new 
house* are co nstru cted by first erecting a framework, 
a* shown In onr photograph, and then filling the frame* 
work Intarattcae with old munition boxes, it appear*, 
too, that the monition boxes are filled with concrete so 
as to make the construction highly substantial Tho 
munition boxes are so well made, with their heavy 
wood and mortleed corners, that the wooden “bricks 
filled with concrete make an ldeel wall 

What la the Aurora Borealis? 

AS early aa 1881 the Idea was put forward by Gold 
/V stelfi that the son sends out Into space streams 
of electrically charged particles, which may give rise 
on the earth to electric and magnetic phenomena In 
1888 INrolaen applied more or lees the same theory 
definitely to the aurora borealis. Blrkeland, however, 
waa the first to give a real basis to the theory tbat 
the aurora la dot to electric dischargee from the son 
Birkeland discovered. In 1888, that a magnetic pole 
will concentrate a beam of light rays at a single point, 
much after the manner of a lens. The suggestion was 
Immediate In his mind that the earth, acting as a 
hugs magnet, might In Uke manner concentrate cathode 
rays or almllar electric radiations from the tun, bring 
lug them, of coarse, toward the northern and southern 
magnetic petes. 

Physical confirmation for this theory was secured by 
BlrfceUnd in 1801. In a large vacuum glass Jar he 
smspended. a small mggnetic sphere, and directed to- 
weed U ordinary cathode rays While the sphere re* 
rnatned nnmagnetlsed, the rays touched only one-half 
of It* over wbkh they distributed themselves uniformly 
Unite a* might be expected. A* soon as the sphere was 
magnetised the rays distrib uted themselves in bom- 
itite Had** the points of which lay In ring-shaped 
gepss ahpwt the two pot*. The corrmpoods cc a between 
the Ulgmtheted anas of toe sphere and to# north and 
mmto anrpmi bSHv of tbs earth was very does. 

BMtfaad’* test Idea was that the aurora was due 
Id ssoondary cathode rays, originating from vast sr» 
toms higcttfespniats to toe txtrsm* upturn? aft** 



phage, which to tun were formed by cathode rays from 
the muu Utter he amended this theory to the extent 
tbat be cun to regard the aurore ss itself produced 
directly by the cathode rays from the sun By 1013 
he was committed to this alternative 
la the meantime Carl Btfirmcr Interested himself lu 
his colleague's work, and being a mathematician be 
began to wonder whether It would not be possible by 
pare mathematical means to obtain the detail* of 
Birketaiid's experiment k, and to discover the essential 
characteristics of the auroral phenomena The results 
of bis investigations were published gradually over s 
term of years. Broadly speaking, the problem was 
visualised as one to the dynamics of moving particles— 
the electrically charged particles from the sun and It 
was of course treated by considering the differential 
equations that define the motions of such particles 
The "Integration” of these equations, as the process 
of solving them is called, ts a very long and compli 
cated one. About a* dose as one can come to explaining 
to the layman why this should be so ls to explain to 
him that to each equation there occur not one, but a 
number of unknown* (the dependent and Independent 
variables and the derivative* of the former), that 
there exist between these definite relations, but rela 
tlon* of such a sort that the numerical values of acme 
of them do not aid us at all In finding the values of 
the rest until after we lutve solved the equal ion, ainl 
do not aid us In this solution either, while the eqna 
tlona themselves have to be considered In groups, and 
do not ytdd at all to direct algebraic attack. \\ hut bus 
to be done Is to find, by a lengthy pr ocess of trial, 
algebraic expressions for the relations that are known 
to exist between the unknowns, and of such character 
tbat they will satisfy the conditions laid down by the 
several differential equations of the system under cun 
stderatlon These algebraic expressions turn out In 
practically every case arising lu practice to bo Infinite 
series, and the computer has to discover the terms of 
these series one at ft time, by laborious calculation of 
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Special camera am ployed to making photograph* 
of the aurora boremtia 

the coefficients, and to proceed until he has assured 
himself that be ha* enough terms so that his numerf 
cal results are a sufficient approximation to the truth 
It is not an easy or a pretty process, and one who 
know* differential equations can tasUy credit Stfir- 
mas's statement that the work had to be subsidised by 
the Nansen ftfid, and that 5,000 hours of ctdculation 



Apparatus employed by a railroad repair shop 
for the purpose of cleaning oat boiler scale 

were used up on It—mi emirmoua tusk to be rare 
The object would naturally lie to determine those 
trajectories which could be taken by electrically (harped 
particles from the sun under the Influence of the 
ruiib and the earth a magnetic and gni\Itatlnnal fields, 
and which would bring the particles following them 
Into actual contact with the earth Of course such 
trajectories taken at random would display a large 
{ireiNiuderance of probability In favor of mlKidng the 
earth, and In fact tin Imestlgntor* fonnd that the 
few trajectories they could get to bit the earth did not 
throw Hufttrient light ninm the problem, and that It 
would lie neccKxary to work It luokwards, starting from 
the earth with paths known to hare arrived ut the 
earth, and trnctng these hack to ace how the corre- 
xponding particles had loft the win and how they had 
liehaved on approaching the enrth This method of 
nlluLk upon the problem was a complete sneccwi, and 
n complete mathematical characterisation was furmn 
{Continued oh pape 71) 

Using Sand. Compressed Air and Water to 
Clean Boilers 

A l>E\ IOF has liecn perfected and placed In operation 
by tbe Southern Pacific Railroad In which water 
at 1JT> pounds pressun Is mixed wltb compressed air 
ttnd sand, and the mixture directed ogalnot boilers ami 
(toiler fliiis by n special gnn the purpose being to clean 
the acate from the fines uml holler By means of this 
combination the wale Is not oulj entirely and quickly 
removed, but as It Is removed It Is washed down with 
the water and sand leading the flue* and boiler per¬ 
fectly clean There is no dust or sand flouting around 
In the air, as is the cusp when Hand la used with com¬ 
pressed air alone By thla new system other work¬ 
men can work within a few feet of tbe sand air and 
water gun without being inconvenienced in tbe least 
In the \ tew shown utxne 1 Indicates the liose that 
delivers water at Iffi pounds’ pressure to the gun, while 
It Indicates tbe hum* tbat delivers tho sand under air 
pressure to the gnn, and r Indicates tbe hone that 
delivers air alone to tbe gun Tbe entire equipment 
1* mounted on a four-wheel track, enabling the equip¬ 
ment to be readily taken from one job to another The 
sand is placed in the metal drum, and then compressed 
air 1* turned Into the drum, which serves to deliver the 
aand Into the gun where it is canght up by the air 
pressure and tbe water pressure and directed against 
the parts of tbe flues or boiler to be cleaned 


ffctorp film of to* fitte kiliia la* q> y**are waa wos H sfi by a tour ssoowd sxpotar# 
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Our Floating Hospital 

Some Features of the United States Navy Hospital Ship "Relief* Built Specifically for Hospital Purpose* 



H ITHKUTO, naval hospital ahlpa have 
been more or leas of the nature of a 
makeshift, thnt is to say, they have cun 
slated of merchant ships whit h have lteen 
taken over by a Navy and changed as to 
their Interior accommodations so aa to 1« 
suitable for hospital purposes. This has 
been Hie practise In otir Nttiy and. In 
deed. In all tlie nuvlcs of the world 

In tbo “Belief” we have n line 10,000- 
ton ship which from stem to stern has 
been designed specifically as a hospital 
ship Our naval constructors claim, and 
with very good reason, thnt she Is not 
only the latest, but the moat perfectly 
equipped vessel or her kind afloat Before drafting 
out her plans a very tburough qtudy was made, not 
merely of other hospital ship practise, but of the latest 
hospital practise In the big shore establishments both 
of the Navy and of the various municipalities. Con 
soquently, from the hospltnl standiioliit, the “BelleT' 
represents up-to-date praetlso In tho arrangement of 
her wards, operating rooms and general equipment 
She was built as a fleet hospital ship—that is to say-- 
she will accompany our fb»ct m>on Its cruises and will 
be alwaya at hand to receive, cure fur, and bring bark 
to henltli such niemliers of the personnel of the fleet 
as may Is* Injured or otherwise plaml teinisiriirlly on 
tlic sick list. 

The 1 Helbf Is 400 feet long between perpendiculars 
and 4811 feet overall Iter beam Is 01 feet, her molded 
depth tt) feet 1 lucbe*, and her draft 20 feet On tills 
druft she displaces 10,000 tons, and her speed Is 16 
knots On bsiklug at the photographs of the ship the 
<ye is at once caught by the large perforated structure 
below iht bridge This enebwes the operating room, 
and the dark stmts, number- 
lug about 100 In all are 
large, two* foot portholes, 
which cover tho whole top 
and sides of the stria ture 
In the mom are two tables 
nud two smaller op* ruling 
room*. A special system of 
shades is provided so as 
to enable the surgeons to 
get exaitly the light which 
the> reqnl re, l»oth ns to 
quantity and dlreUlnn It 
Is needlem to hu> thnt this 
rtxim contains the very 
latist (gwratlng equipment 
The ship can accommo¬ 
date 000 iMitleiits, and It Is 
divided Into three distinct 
sections for the officers and 
stnlT, the crew and the ini 
tlents. The contagious dls 
ease wards arc carefully 
separated from all the other 
wards being located aft on 
the upper deck 
Among the specialties on 


The plwinir. provided with metil esbtncti la fppnrrtsnr* with tbs hrtart pnwtfos. 

tb# risk bay*, t Seta* la tfc* rtnitimin* room 

Some features of the Naval Hospital ship "Relief* 


On* of 


the ship are the ‘‘mechanic*! cow," a device for pro¬ 
ducing synthetic milk, which cannot be distinguished 
from ordinary milk either in taste or quality This is 
produced In quantities for tbo uao of the patients. 
Also tho ship contains hydro-therapeutic rooms, dental 
rooms and eye, ear and nose rooms, en suite, the ear 
roomK being made sound proof There Is even a mortu¬ 
ary In which twelve bodies can be refrigerated. 

Carefully screened off from all other compartments 
Is the X ray room, most elaborattly fitted and lend 
lined throughout In a remote part of the ship la an 
animal l**n for the production of scrums. 

Every possible thing has been done on the “Relief," 
not merely to asslMt the surgeons in doing rapid and 
effective work but to render the hours of convalescence 
bh comfortable as possible for the patients, rarticu 
Ur attention has been paid to the lighting, which has 
tieen so hooded aa to throw the light sway from the 
patients' eyes A apotlal system of quadruple-flow 
ventilation has been built In the “Belief ” She has 
Ikjot supplied with several elevators running through 


the various decks It should bo men 
Honed that tho sheathing of the walls 
In all the wards Is practically airtight 
and covers not only the allies, but the 
celling and the floor This, In conjunc¬ 
tion with tbe ventilation, Insures the ab 
solute separation of the wards and at 
tho same time a full supply of fresh air 
to each Tbe staff Is a largo one, and for 
the first time in any ship of the Navy 
women are to be found aboard, since the 
nursing staff Includes several female 
nurses. The “Belief’ la a large ship, but 
none too large for her duties, even In 
peace maneuvers. The personnel of u 



fleet, with its auxiliaries, runs to large figures. A single 
modern buttlonhip houses over 1000 officer* and men 

Use of Photographs in Swiss Advertising 

S WISH business Arms display great talent In artistic 
advertising Wrappings are not only always neat 
and appealing In subject, form, and color, but the pic¬ 
tures and photographs, whether accompanying sales 
or used as display advertisements, are particularly at 
tractive These In almost all cases portray some well 
known national event, or some artistic and historic 
piece of natural scenery The big chocolate manufac¬ 
turers and watchmakers of Berne are particularly 
adept In appealing to the eye 
The Swiss have learned more thoroughly than tbs 
American manufacturer and seller that no amount of 
oxpertly written description of anything, whether It be 
machinery, chocolate, a watch, or a music box, can 
tell the story as well ua a good photograph The 
principal reason of this Is due, not so much to a greater 
imagination and artistic temperament, as to a con¬ 
ations feeling that among 
an many different European 
languages a universal ap¬ 
peal has a greater and a 
more attentive audience 
For example, to an Ameri¬ 
can machinery company a 
visualisation to the foreign 
buyer of American export 
machinery Would certainly 
he of value In improving 
non-tuchnlcal men such as 
the average European board 
of directors and 


U. S. a Naval HaapfUl ship nutaT-lMM tens, IS tarots. This t# tbs ftrst ******* uavy 
designed specifically for fieri heapltal service 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work m the Arts 


Rnnlnt the vtens detaer over 
Mt iuNli ipholat«ry for a tkomih 
deaning 

A Vacuum Cleaner for the Auto¬ 
mobile 

C ON81DRIUNG the expanse of uphol¬ 
stery In the average automobile, 
uud more particularly the little corners 
and pits In which dust accumulates and 
resists most efforts to dislodge it, there 
Is a clearly defined field for the vacuum 
cleaner designed for antomohlle use 
The accompanying Illustration shows 
u vacuum cleaner for uutomobUes, that 
has recently l>een Introduced The outfit 
consists of the dirt container, a connec¬ 
tion with the Intake manifold of the 
engine, a long flexible ltose and the nos 
xle The noule is run over all parts to 
be cleaned and the dust la sucked up 
and delivered to the dirt container The 
dirt container can he removed with a 
twist of the wrist and the contents 
emptied The dirt container tan be In 
stalled tinder the hood or under the dssh- 
lioard, as Shown In the Illustration. 

An Automatic Fire Alarm for the 
Home 

T HE ever-present danger of fire In 
the nsoal frame bnlldlng or houso 
can he reduced to a large degree by pro¬ 
viding means for detecting fire at Its 
very Inception. Among the various flre- 
detecting devices that have been placed 
on the market to the type shown In the 
accompanying Illustration, which hue 
simplicity and dependability to recom 
mend it 

This new fire detector closes any cir¬ 
cuit In which it may be connected when 
Ihe air In the immediate vicinity rises 
above a certain predetermined point 
Thus the outbreak of fire may be slg 


us led by the rluglng of a special fire 
bell or the regular bouse bells. Any 
number of detectors may be Installed 
on one circuit In parallel, or on separate 
circuits connected with an annunciator 
so os Immediately to Indicate the exact 
location of the fire In this manner this 
device becomes art liable for the aver 
age home where a detector can lie 
placed In the cellar to guard against 
fires, or In the average factory, store, 
school building and so on, where a nuw- 
la»r of units are required 

Combination Tank for the Motor 
Gypey 

T HE attractions of motor vacations 
and outdoor living lead many fnml 
lies to wander far from restaurants and 
fuel stations when adequate supplies 
for man and vehicle can be easily trans¬ 
ported A new combination tank has 
been designed to fit neatly upon the 
running board, without Interference 
when entering the car In one model of 
nntomobllo this tank Is standard equip 
tnent and a place has l>ecn made for It 
at the rear of the chassis* 

In the center of the handy carrier 
space to provided for provisions, together 
with Ice to cool food and beverages for 


them and carry them up the incline rails 
to the bln at the center of the little 
machine The belts arc driven by a 
chain belt which engages with a 
sprocket on the bicycle wheel shaft It 
Is reported that the apple picker does 
the work of six men picking up 40 
pounds of apples In 1 % minutes. 

Pneumatic or Solid Tires for 
Motor Trucks? 

R ECENT announcements of motor 
truck builders show that consider¬ 
ably more Interest obtains on the part 
of truck users regarding the advantages 
to be secured by using pneumatic tires 
on heavy vehicles than to generally be 
lleved The president of a prominent 
concern making solid tires shows in a 
recent letter that this form is superior 
for certain classes of work, especially 
where very heavy loads are to be car 
Hod 

The practise of overloading motor 
trucks Is almost universal and tt to very 
questionable whether such a deep-rooted 
and general habit can ever be eradicated 
Most power wagons Are designed to 
carry a reasonable overload and stand 
up under the abuse which the average 
motor truck receives. 80 ore solid tires. 
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Combination gasoline, water and oil tank, as well as food and drink compart¬ 
ment and tool chest for the long-distance automobile tour 




the days Journo^ Another compart 
incut holds tools Any one who has rid¬ 
den tieside the driver and had to climb 
out every time a wrench was required 
from the box lioueath the seat will ap¬ 
preciate the tool compartment feature. 
Three other spaces carry a reserve sup¬ 
ply of gas, oil and water, each liquid 
being quite Independent of its neighbors 
and drawn off through key lock faucets 
Locks are attached to both tool and 
‘ grub” containers. 

Speeding Up the Picking of 
Apples 

F BOM England comes the accompa 
nylng photograph of a new labor 
saving device In the form of an auto¬ 
matic apple picker This machine con¬ 
sists of a numlter of parallel chain belts 
which carry numerous cross-arms set at 
regular Intervals apart, the cross-arms 
being provided with springy fingers* 
The front end of the automatic picker, 
Which is carried on a pair of Wcycle' 
wheels, to eloeo to the ground and ter¬ 
minates in a number of spring fingers. 
As the machine to Wheeled lion* the 
ground beneath apple trees, the apples. 
are caught by the lower spring fingers? 
while the belt-mounted fingers, mmrtntf 
all the while, come down and round the 
front In such a manner as to scoop 


In other words, solid tires uro foolproof 
and for freight transportation, the sim¬ 
ple, foolproof port Is only just good 
enough Pneumatic tires nro fur from 
foolproof They Mill not stand such 
abuse 

It seems a good view to hold that solid 
tires fill a totally different need tlmu 
pneumatics and that the two will con 
tlnue to exist alongnlde emh other, eat h 
In Its proper place In deciding on 
their tire equipment motor truck own 
ers are best advised tn render an at 
count themselves of tbclr particular 
service requirements. If the motor 
trtuk to Intended for city hauling, the* 
will undoubtedly obtain the Iwst results 
out of solid tires, generally speaking, 
whereas, for long-distance hauling, It 
Is largely a question of load * or heavy 
loads again the solid tiro is the logical 
equipment, whereas for light ha tiling, 
und particularly tn the case of perisha 
bis goods, the pnoumatlc tiro to the bet 
ter choice, provided always that the In¬ 
creased speed to be obtained out of pneu 
matte tires can bo fully utilised to com¬ 
pensate for the increased cost of tire 
up-keep 

Roeent P*t«nt Decisions 

Interfere**#,—Herein to tn appeal 
from a Patent Office derision In an Inter- 


e» 


As this machine Is wheeled along the 
ground it picks up apples and delivers 
them to a hopper 

ferenev proceeding awarding priority to 
the senior party, Yardley The Inven¬ 
tion relute* to synchronous booster ro¬ 
tary converters 

The Board of Examiners readied the 
conclusion that lardlcy was the first to 
conceive and the first to reduce to prac¬ 
tice this particular invention Counsel 
for the appellant contend that the mere 
fart that Yardley was the first to ns* 
rdvi and first to reduce to practice to 
not sufficient ground upon which to base 
su award of priority to him 
The court herein bolds that the Board 
of Examiners were right In their con¬ 
tention, and the mere fact that one was 
the first to ennerivs and first to re¬ 
duce to practice to sufficient ground on 
which to base an award of priority. 
Jtebtn v 1 arrf/ey V. 8* C V 4 0 / 
D V 

Something New in Angle Shear* 
for the Small Shop 

A CHICAGO manufacturer has Just In¬ 
troduced a new angle shear which. 
It Is claimed, to different from any 
other on the market Iht upjier shear 
blmle of this machine to actuated by a 
geared lever Ihc blade to also reversi¬ 
ble and hns two tutting edges An im¬ 
portant feature of this shear is the 
fnit that tlio upper btode can I* raised 
high enongti so that the angle to he cut 
can Iw Inserted from the front of the 
machine. A bold-down to provided for 
keoplug the angles In place while they 
are Mug uit Weighing only 22 
(founds It Is claimed that It to less than 
one-third the weight of any other angle 
shear The machine will cut angles 1% 
Judies x 1 % Inches x 3/lfi Inch and 
lighter 



(VMniwib Iron with a new type of 
mgl« shear Nat* haw tha angle In 
aacnralf held in position 
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WEARING QUALITIES 

A good tool, like a good friend, 
wears well. It is as good one day as 
another. It will serve just as effici¬ 
ently tomorrow as today. 

Williams’ Superior Drop-Forged 
Wrenches are such tools, for they 
are absolutely dependable. Staunch 
and true, when manufactured, they 
sfand up with sturdy strength 
against the hard strains of constant 
service. They wear well. 

45 standard patterns, in about 1000 
sizes. Ask your dealer. Wrench 
Book on request. 


DROP - FORGINGS 

often cheaper than castings 
—always far superior *- 


J. H. WILLIAMS <& CO. 

"TA* IDrmmek P-pUT 

BROOKLYN BVITALO CKICAOO 

28 RMmt 4 .Il aVakttft. MW UM It. 

•t. CatharlMs* Oatari* 
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{Continued from page A9) 

The wood work at the boot Wee also w^U 
preserved. The water does not seriously 
injure the metal or wooden parts of a-sunk 
i ship, It le the mod which ot to e ta the hoik 
I of the durance. Wreck* which a to not Im¬ 
bedded in the mad and sand survive do* 
composition for manjr jean. Daring the 
periods when snac wort on the river la 
not preedits, the anas boats occasional!/ 
assist private companies In the raisins of 
river boats which have been sank at sec¬ 
tions of the river adjacent to the open 
channel Such a ml stance is furnished at 
actual coat 

Despite the great Increase in tabor 
costa, Congress appropriates the same 
amount for snag removal from the Mlast** 
wlppt today hs 90 /ears ago. The conse¬ 
quences are that tin? two snag boots which 
are (rtijunited to patrol the river trqm St, 
Louis to New Orleans are not able to 
work a full season—the snagging season 
usually lusts from July until March. Luck 
of funds Is halting this essential work just 
ut a tliuo when the Mississippi Ulver Is be¬ 
ing used more than ever before. It la now 
highly neceKxury to keep the channel dear 
and navigable and to do every tiling P«s* 
Kfhle to promote the Increased utilisation 
of this wonderful Inland waterway It 
would seeui that Congress might allot a 
few thousand dollars more a year to this 
meritorious cause 

Just lo mIiow that the money used in the 
iwmt lias been effectively expended. It may 
be ritril that during u normal season, the 
two Government snug boats on the lower 
MIsslHMlppi will pull and destroy between 
900 and 400 snags, the average weight of 
these obstacles being between 90 and 40 
tons. In addition, they will break up any- 
! where from 10 to 20 drift beans which—If 
uegtoctnl—are inimical to navigation. The 
crews of the two boats in addition will 
cut between 200 and 10,000 trees which 
fringe the banks and are Hable to he un¬ 
dermined and washed away by the river 
and ultimately converted into dangerous 
snags. The conquest against snags In the 
open channel Is well In hand, at this time, 
and with sufficient funds to continue the 
w<iric It will lie powiilrie to keep the num¬ 
ber of acidenta due to snags down to a 
minimum However, to neglect the work 
at this Mtugc of the game due to lack of 
funds la a costly, se nseles s and unneces¬ 
sary error The American public desires 
that Congress reduce expenses along sane 
and sennlhle lines. Tt does not wish our 
legislators to rob Peter to pay Paul In the 
style eridenced by the Iftn. lark of ade¬ 
quate appropriation for the complete and 
efficient removal of snags from the Ills* 
atottppl 

What Makes the Glow-Worm 
Glow? 

(Continued from pw $&) 
pally of two substances which are termed 
‘Iudferine * and luctferase.” 

It was formerly believed that sines 
phosphorescence tort place on the oxidi¬ 
sation of oils in alcoholic solutions of 
an alkali that the material which was 
oxidised In photogenic organs were fat 
droplets. but since the separation of lud- 
ferln and luciferase, neither of which can 
be reduced by such fat solvents as ether, 
beusot, etc, it la, of c ours e, now known 
that such U not the case. Of the two 
substances lloiferln la the more stable. 
It will withstand long continued boiling* 
and will remain unimpaired in Its UfM* 
producing quality for mouths. Further¬ 
more, after it Is oxidised it is converte d 
Into "oxyluciferin,” and this Utter prod¬ 
uct can In turn be reconverted into tudr 
fertn. Lodferin, however, wlH oxidise 
with light production only-In the prom 
mum of ludferase. Luctferees, on the 
other hand, Is very unstable and detecto¬ 
rs tee rapidly 

It will, of enures, be obvious that the: 
p r e sen ce of otygeu M hera—ary ft* order 
that lumlMeeenoa in the photoptale 4* 
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accelerated product !mt a# JwAWfMk* fAf 
Jug the cowhokttan pf Mfegfc ^ U 
used up, end by a reMrttfty pwffirtft Ao 
air tabes flood the ph otort hfe wfilt 

a copious supply of oxygan, no 
orated Under pres sure , 

Exhhnsrive tests With the fHdqpMfcw 
and the spoctroacopt h*tf khowp #hftt A* 
light of Phocuria, unlike pAy idjflM 
lUuttlnants, contain nd heat rays 
light rays exteo - 4* 

. the ultra violet That to M mtfi ft h 
what is termed a “cold tight* Sg4 that 
the only light rays which am emitted ate 
those which are visible to the eye. life 
this respect, as an illuminating device* 
the light of the firefly to tremendously 
greater In efficiency than any artfficMri 
light yet constructed How great this 
efficiency Is will be seen when the com¬ 
parative values of some of our modern 11- 
lmnlnnnts are given In a photometric 
curvfe worked out some years ago it was 
found that the efficiency of the carbon 
glow lamp was O 48 per cent, the tungsten 
lamp, 19 per cent, whereas the firefly 
had an efficiency of 60JS per cent It is 
evident then that our moat efficient artt* 
Octal light 1a not more than 4 per cent 
as efficient as that of the firefly, 

A natural question here arises as to 
whether the light of phosphorescent ani¬ 
mals can ever be artificially produced la 
a way to make It available for domestic 
and Industrial use To dismiss with con 
tempt the possibility of synthesising ant- 
mal light would ill become anyone who 
has seriously reviewed the achievements 
of the past century And confidently to 
anticipate that at no long distant date 
this will be accomplished, would be 
neither vain In the man of science nor 
presumptuous In the layman. 

Reporting the Life Story at Rafis 

(Continued from page 60) 
and the latter can be swung in under 
the bead of a rail to grip St and to hold 
the machine firmly In place while making 
a record The present Instrument ttaea 
cards while the older machine traced 
the lines on tin plates which were subse¬ 
quently Inked and prints made therefrom. 
Besides being heavy antt otherwise ob¬ 
jectionable, the tin plates were expensive 
Finally, the Duel mechanism, with Its ad¬ 
justable features, can be aet to allow tor 
wear This Insures the of relia¬ 

ble records at all times and (vastly pro¬ 
long* the serviceable life of the device. 

In the reading of wheels, Whether car or 
locomotive, there 1a an auxiliary attach 
ment called a punching frame, a triangu¬ 
lar sffafir carrying three steal points. 
This to first fitted over the trend an* 
flange, and a hammer blow on each punch 
leaves an enduring mart on the rim of 
the wheel* , Next, an sfaminihs. yoke or 
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tipntf 4m In a lau|Lm wM la acot 
te 4 fee that Tkero the 

wn feet do tbfe are paid «n a place* 
want had* had ■gr aaa H y to the amount 
rf metal that haa been removed Not 
In feiffutetiy their daltes fee compensation 
aff fitexeted and the rail motion machine 
coma* tnta pUy to tattle the question 
Farther the laatruteent la often relied 
open to establish bow much the wheel 
shaft be titrhed down 

The wear da wbaela la a sore index of 
the way wheaU ate mounted and It la 
important therefor# that thta work be 
done Otfveefky In a locomotive for In 
ItiUMA the wear on different wheels 
when not uniform la unmistakable erl 
dene* of Improper taofifttiht somewhere 
and tMp eaadttbm may be mh aa to 
hamper amrtdntej the eflirteot and econo) 
leal performance of tgftt tractor HappUr 
« fSftil4*etlon machine like that derel 
ped by Ur One! makes It practicable to 
detect any Irregularities li their Inal} 
leocy and to take the steps needful to 
remedy them Inasmuch u the locxno 
tire la the prime mover and all of its 
powerful tree tire effort la sssrted through 
Its wheels upon the rails, It should be 
1 lain that when three wheels are not 
mounted aright they are correspondingly 
apt to be m we de s t r u ctive to the track 
It la to the advantage of the railroad and 
to the benefit of the public that these 
harmful sections be checked at the tetv 
start In order to avoid outlays an 1 a eel 
dents for which the people at large must 
I av sooner or later The rail section na 
bine ta proving a verv valuable agency 
In this direction 

What la the Avrora BmaHa? 

(ContlMtttfd from pope *71 
la ted of the trajectories that would 
hit the earth This waa checked up 
with Bltkeland s observations on the 
small mhen and It eras found that the 
mathematical results checked up exactly 
with his physical ones, and both aal 
stated above with the aurora Itself Per-1 
haps the most remarkable feature of 
these trajectories la the manner In which 
they circulate about the earth and de¬ 
scend upon the side opposite the sun t 
make the auroral apparition possible at 
night, on the tile of our globe tuned 
away from the son that la responsible 
for the whole thing The mathematical 
theory explains perfectly a number of the 
subsidiary features gf the physical occur 
rente of the aurora sued) as the occur 
ranee In aonaa and the formation of the 
haraoterlatlc arcs and draperies In a 
wotA what we oaU the aurora bqrealt* 
la pvacMy the light produced by the 
electric rays from the sna under the re- 
ri stanos of the earth a atmosphere 

Dr Stfinaer was not content to let bla 
Investigation of the aurora stop here how 
ever He took trp the challenge implied hi 
the Act that satisfactory photographs of 
these displays bad never been made 1 a*d 
so tefentftttfty did ha dispose of this ofaai 
lenga that he has In addition to a large 
number of ordinary photographs success* 
fnUf ItaftM motto* pictures of the 
surer*, the AM dMculty In atm or 
mottos plrtinns os thtoenhfect ltoa In the 
matter of exposure. Dr Stitonara mo¬ 
tion mi* Of the aurora are unfed* In 


t!4a Ate* fit the aurora are unfeu* la 
that amfe panel to expo se d tor four sec¬ 
ond* Ntott moves on and *Ho* place 
to the in uml 

Or Steal ha* mtfbotad, to th* 
&***** ft* m* 
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Starrett Service 
to Science 

No gp—ter tribute cut bo paid to tht quakey 
of Se ar mt Pre da ton Toolr-mo mor * weighty 
testimony rendered as to thab teputatlon for 
acc u r a cy ■ than la Implied In the marked pref¬ 
erence for three foe tool* that has been ex¬ 
hibited by the makers of scientific instruments. 

Upon dm eenrithronree.-the almost absolute 

accuracy of such instnimcttta-~h«vt depended 
discoveries of immense Importance to chlllia- 
tiotu 

In the making of these instruments, to which 
perfection of dim e n si o n and adjustment Is so 
essential, the dependable accuracy of Scanett 
Freemen Tools has for more than forty years 
been of invaluable aariatance. 

Starr*# Catalog No£2 b %*ntfrmonr*qu*st 
THE L, & STARRETT COMPANY 

Tk$ PWfi Owe# IWhakn 
Hmgmamwt tfHmk 3mm Vm*M 
ATHOL, MAgg. 
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New Bolhien' Tape Added to 
Starrott Line 

Aa tMMm to tto Stomtt fa* of 
■mull leg tape* ia Bull<Wr»T*po No 
840, foatoiwa the ajpoeUl Uto of bow 
tooli ahown la the lateat Stamto Coto 
log No tSS Thia topo, aapomlly 
roeonunaadad for Boil dan. Coatraaton 
aad Arehitoeto, la 68H laOM la teagth 
and la mdwtad with H Inch seals 
ftSa 1 {oW*«t ono aide aad with 

to rogreaont aMhor a wtn w half o 

nrtSMsnvl'ttW 

TUa tape wfll ha toad my eoaraaloqt, 


For Thoaa Desiring a Starrett 
Tape at a Bioderate Price 

the new -Ysnkes Steel Tapes No 518 
will be found v#iy satisfactory These 
tapes also noted among the new Star 
rett Tools luted In the Starrett Catalog 
No 28 B are % inch wide in steel eaaes 
covered with Atholeather • All 
Yankee tapes era equipped with fold 
lag flush bandies and the handy Star 
rstt push button for easy opening of 
handle These parts as wall as tnm 
mingt are handsomely nickel plated 
Yankee tapes an especially designed 
to provide a very serviceable tape at 
a moderate price These tapes are 
ftmfefced in lengths of 2ft 50 7S or 100 
feet Graduated in feet, inches and 
etgtths of an tech 



Other Starrett Steel Tape* 

Starrett 8U«l fepaa btc tuppUto vHh or with¬ 
out cum in Torino Whi anC Is teasth* vary 
nr f cm H IW (o 1M fate Gmtetod hi f«ct 
mm 1 n ofc— on ono or both okloo fa* and lnohoo 
on ono oMo sad foot 10th* and lOOUta of a foot 
on tbo other aaotr o awiara on one addo o 
both a dea or motr ■ man o on ono *ldt and 
foot and la oh — on tho othor fate nebo* ate 
etha of an Ineh or otlwr narUnga o ono oidC 
only and In other oootb nation* of mm tinea. 

♦"Atholeather” 

Athol—ther —ado hr the Athol Mutikaa 
trains Co—pans Athol Ha- la a ooatod fWbrte 
made In do— nooaaUnn— to tarim iraha of 
loothor to I* note la plaoo of I— th or for a wMo 
wuitejrofWpoo- hamany ofwhtoh K to prof 
i ratio to toathor ao wan a* bates aaaah k— an 
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Advertising a* Airways 

E NTIRELY fresh nutleta for enteepriss* 
ore bcHHMnlnf somewhst rtrt nowa¬ 
day*. All likely ground ha* bean cost 
over ho minutely tbit the dlocovery of I 
new pasture is something of on event 
It lo this fact that lend* Interest to the 
quite new Idea of advertising on airwu\ h. 

TtKmmmd* of people have this rummer 
I*s*pd by way of the air between London 
and the Continent, and there will be 
many thousands mors during thla neat 
ymr Traffic Is expected, In fact, to be 
quite trebled In volume Them* air trav¬ 
eler* are people to whom "time la money/* 
people of dlecrtmlnatlon, pwjple to whom 
the Hbrewd advertiser would naturally 
turn Aud as the "air age" we are now 
entering la likely a too to be an age In 
which Hn even greater uao la mad* <ff 
skilful advrrtlHlug, any rnheme wbkh 
egn, ho to nay, bring these two great Idea* 
together will very dearly merit attention 
If one want* to advertise on an air 
way where to the advertisement to lw 
placed? It to clear that It cannot he put 
JUHt anywhere one likes There to tlie 
caw already of one vc ry enterprising hut 
rather too precipitate concern uhkh not 
long ago went to the troiihle of (minting 
u striking word on the roof of a Imlldlng 
at one of the air port*. The company wan 
mmh anuoyed when the Hying nnthortticH 
stepped In and politely hut tlrmly de¬ 
manded the algns remo\al The rtamm 
for the reqiieat waa simple On one fringe 
of the lauding ground. In large white let 
tern capable of lining read high In the air, 
the name of the air port had Iwcu placed, 
jind It uhh Hiteelnlh necstswiry that there 
should lie no ronfuxlon or anv po#«*tll»llflty 
of u mlntake on the port of a descending 
airman oh to the Identity of the (tort he 
nitM approaching. It whh thought that 
(tonii foreign pitot, gliding down and tee¬ 
ing a large word painted on the roof of a 
building, might mtotake the advertiser* 
ai immurement for the mime of the port 
mid wonder whore he wa*. 

Ono mention* Hudi n point because it 
«houM thut nnthtng must lie done that 
will claHh with official guiding sign, nor 
may one Mend up kite* or citptke Imllonna, 
ItocmiHe the millet, holding th«*m might 
(hi fouled liy sin raft. 

Ho long iih an advcrtlHcmciit tine* not 
coulllct with traffic control the field to 
\cry wide and Intercntlng 8< hemSt are 
In hand already for Hjiedally designed 
advertiHonicntH placed on the ground In 
the nelghtiorhood of prominent air ata- 
tloins. while advert!Her* arc atoo tumlpg 
hd eye to thone point* on the Hrlttoh 
and Kmu*b rtumtH whkb pilot* cross ovar 
dally on their way to aud from rarts. 
Brume!*, and Amsterdam An advertise¬ 
ment which attraeta the attention of an 
air traveler nM he pa me* o'er England 
on a flight from the Continent la obvious¬ 
ly good publicity 
While It to true that the airway Is 
tied to no particular route as to a rail¬ 
way, It to equally true that the regular 
navigation of machine* between two aftefa 
(ities oh Paris and Loudon doe* a* a 
matter of routine, bring craft dally ‘over 
-ijtimoHt identically the mime trmt of conn- 
Mjtlr* It to therefor* perfectly feasible Is 
^take a map and say that If an advertise¬ 
ment I* placed In a certain spot It will be 
on the line of air traffic 
It might be thought iierhiipa, that air¬ 
plane* fly ao high that anv gnraud ad¬ 
vertisement would be rather a doubtful 
Investment measured by the number of 
pernosm in the air who would actually 
catch sight of It but from the normal 
cruising height of a Continental pawtofr 
ger airplane it should he perfectly MO 
to see and road a ground sign which la 
miffldenUy large and has been designed 1$ | 
aerve It* specific purpose Adrertl4h#| 
position not far from air porta will no 
doubt bo most sought after, because the 
altitude of machines will be reduced white 
they are ascendlrig or when preparing te 
alight 

The aerial advertiser must tea 


stmtyto a very few words. Otoe word, or 
perhaps two or three, will be all he can 
aBew himself Abroad, and teorto asp s 
dally in America, tbs Idea of aerial ad¬ 
vertising to already attracting a good 
deal of attention In New York, for ex¬ 
ample, there la at least one organisation 
which specialises in this work. Over here, 
however, the advertiser boa to remember 
that the air authorities, while quite sym 
pathetic toward anything that Is harm¬ 
less are at the same time oxerclstng a 
very rigid and necessary supervision 
Another new field for badness men who 
advertise will oome when have flying 
by night This, as a matter of fact, win 
be the next Important stage on the Enro- 
pean airway syfetem Here again, of 
course, the advertiser will need to con 
form with the wishes of the authorities 
in regard to preventing bis sign from 
dashing with any purely navigation lf|ht, 
but there should be no difficulty If com¬ 
mon sense Is uaod There will lie whole 
strath ph of country, both here and abroad, 
over which aircraft will be pasaJnf*in In¬ 
creasing numbers, and on which the ad¬ 
vertiser will be able to place some Illu¬ 
minated Mkgn so devised as to rivet tbs 
roving Ktiw of night travelers by air 
Apart from announcements on the earth 
on which voyagers look down from the air, 
there to the question of having an silver 
tlsemctit bn an aircraft In flight so Hint 
thoHe who remain on the earth may see 
and read It as the machine passe* over¬ 
head Here, at present, the ftmallnes* of 
(ommerciiil airplane* in use introduces a 
factor which to temporarily adverse 
Tliere is the point, furthermore, that the 
registration number has to be displayed 
prominently on each machine, which 
leme* lens scope for advertising than 
would otherwise be the case 

Where a field should lie, however la 
in connection with large commercial air¬ 
ships There will be ample space on their 
big hulls for advertising, and it may be 
assumed that companies operating them 
would not he adverse to obtaining reve¬ 
nue In this way, always granted that the 
advertisements are in good taste and 
placed on the hull with nn eye to avoid 
Ing the Incongruous. 

Modern Bwwrdi in an Ancient 
Industry 

T HE National Research Council and 
the American Ceramic Hoclety 
tune established a Joint committee for 
promoting the investigation of scientific 
problems underlying the ceramic industry, 
especially by founding a series of re¬ 
search fellowships whoso holders shall 
devote their attention exclusively to these 
proto cm* 

The ceramic industries, including brick 
jmd tile making, and general c rocker y and 
glass manufacture as well as ornamental 
potteries, although among the earliest 
ones developed by man, have been the last 
of our great manufacturing Industries to 
reach the status of an applied science 
They hjfve been based for centuries on 
ruto-of thumb methods, trade secrets and 
individual artistry As far as their ar^ 
ttotio features go science can do little 
nothing for them, bnt in all other ways 
it can bo of great advantage to them 
In sharp contrast to the painfully slow 
development of|tfeeae ancient Industries 
is the extraordinarily swift development 
of such exclusively modern Industrie* as 
those of synthetic dyes and others en¬ 
tirely t*uieri on the discoveries of modem 
science The startling success and speed 
of growth of these are almost entirely 
the fruit of highly organised scientific 
research, with methods of srienAflc con¬ 
trol at young stage of the operations. A 
famous ibglish scientist to authority for 
the statement that the capital, large a$ U 
has been which tbc German dye firms 
have invested In arieutifle research has 
bom the best-paying investment wbkh tbc 
world has ever seem It Is certain that an 
oraMsed effort to devttop tbo funda¬ 
mental ectooce of ceremkb can beta a 
great Influence In 
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Cum of wUmM It breikdmi on British roada shown in relative proportions sod second inf to percentages 


Brittak RffuMde Brakdown 

T BS Boytl Automobile Clnb of Bnjriand has for some 
|wn mafatufaed a tLftam squadron of trouble 
ten who fo to the vasew of members stranded on 
the roads with a mhAIm that eanftot he made to do Its 
daty Tho activities of these sen tee men orer a con 
sftdarabla ported hare Jest been coOacted into a report 
Cram which art co mp iled figures rtferfag the various 
camera of dfaabtfag breakdowns Wf troubh and the 
minor Ills that tbs motorist ooMots for himself are of 
eonroa not Included, only those breakdowns are re 
ported wM<jb were beycod the motorists ability to 
efleet marttotary repairs 

It vtabfMt* iron tW fnjikip chart on this pear 
Alt OS M ml o t St ctn remit too at 

HitftHif h 4 Iwto—lMlm trouble*, *od SlJS per 

«Ht ftSTie«U«t« or NM wMdlwy tttftre of the 
COT ft otudo to mw, (hot to 4 m put majority of 
ttttt mkaft * M» to feMMtototrt the trouble to due 
tttMMMl of tko> motor to riMtob power or to the 
«f Mtrato# It* powce jo tbt rear wteato 
OfttOOptWtolbMU, Srtt ptoeotodtopoted between tbe 
ttottM Mates ftSttoiwtuto. 1W cart out of erery 
mb tMdfiw *0 mm* lor Mriotaa ao at tbe roadaide 

■ i aw wgMM t» mfflm t*m mem ud m 
Mb jMS«M ni breakdtnm to tbe 
jjEftt Ctoto tbe privtltor ibeft to 

, jfcjmj SSrmim of voomvpuat d« 


f ultlcs ah ns that 7% per ant if tho emergenev alls 
are In rests use to fabric All m sj stems that bars re¬ 
fused t» fa* rl ate and thi t in ther 7 1 per ent w 
their origin to dlflknltUs 1 the universal J>int or pm 
peller shaft—parts whlih 1 \ virt i (f thotr ompaia 
tire inaccessil lllty ami 1 muulh fr m the nwesHitv 
for ordinary adjustment m is rbat s more of a sealed 
book to the average driver tb n any other region of 
the car Then there is a large 2 per rent of break 
ikmuH that are attributed t mu Unsifted limcultie* 
with tbe power plant ITudir this head wo may visual 
lie broken crankshafts cii * Hu, rods loose beyonl 
tbe point of toleration vah f ilium etc DoubtUas a 
carburetor bl jvh out by 1 i kflre would come under 
this head and since there Is no < ther place for It we 
suspect thst a car tompellc It > lay op fo- want of water 
circulation would be considered a power plant casualt> 
It would le interesting hi bare this Item further 
analysed but we can only present the figures as tbev 
come to us The heavy toll of rear axle trouble It la 
suggested is probably due fa taige part to wheels that 
ware loose oa tbe driving shafts causing a play that 
resulted fa breakage 

Passing from the power plant It appear* that tbe 
heaviest demands upon the emergency squad are made 
by the faflnre of the lighting system at night For 
praetkntty eleven per cent of all crippled ear* to be 
attributable to this cause seems very high and loads 


V 


T 


***** 


'gsizssssLi 


ns to a >u 1< r whether the flashlight i* lu i 
mm in Treat Britain as It is hen. and whether Brit 
Ish cars are so gen rally equipped with a reliable 
Iattiry and generat r In thta respect at bast wt 
are sure that these figures would not be valid for 
American inoOrlng 

On tbe ther hand tbe British driver must be con 
stltutionally a more cautious species than his American 
1 r ther If he Is able to show that only 88 per cent of 
his crippled cars owe their troubles to accident. The 
meragi Ame rica n driver we btltevi could achieve this 
i* suit all by films*If with the aid of sharp curves and 
tailr nd ci Hainan with nt calling Into play at all the 
scnlcgs of >tb r drivers t > run Into him or crowd him 
tut tbe ditch of ur*e the universal severity and 
rigid enforcement of traffic laws In the United Kingdom 
may have suit thing U l) with it and we rather 
mukjm < t that * lari, a <ontributton as an> to tbe 
i ecu It may be seen lu the pleasant British custom of 
endorsing on the ro terfsts linns every little thing 
that ever happens t» him fr m the time be lea\es his 
garage until be la safely unlrr rotf again 

The tale cf the British car drivers woes Is com 
pletcd t> the statement that 78 per rent of them are 
caused ly failure of the brakes of the suspension and 
of the wheels themselves as distinct from axles etc 
while the remaining fil per cent are loll at the door 
of the front axle and the steering ^ear 

*r (to Y«i It T latMi fr llM priM 9M9 pi ym 
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On the Trail of the News 

D KChMHKK 24, 1814, Maw the Hlgnlng of the 
1 refity of (Jhent bringing to an end the fare! 
tnl i*onlilt t known Tn thin country hh the Wur 
of 1812, and having hnnlly a name of ItK own to dis¬ 
tinguish It In the British mind from the generality of 
the Napoleonic Wnrn. On January 8, 1815, fifteen days 
after the diplomat* bad reached agreement on the 
qneetlona at issue, the moat opeetacular land battle 
of the war watt fought at New Orleans. Presumably, 
had there been any wuy of doing ao, the respective 
gnremimiitH would have notified Generals Jackson and 
Uakenliam of a state of armistice Hut the contending 
armies wt»ra not alone In their Ignorance of putting 
events, the public of Britain and America were in 
equal darkness 

The events of July 2, J921, at and around Thirty 
Acres, Jersey City afford s striking contrast The 
sporting Interest always inherent in a championship 
contest of any sort reaches Its culmination lu a heavy 
weight boxing match In the Imrguln there was the 
international character of the Dempsey Carpentlor 
melee, which was further heightened by the exuber 
ance with which the entire French nation threw Itself 
Into the business of rooting for Its champion Finally, 
the bout possessed a sentlnnutHl attraction never be¬ 
fore seen In such an event, hy reason of the general 
feeling against Dempsey and for Carpentier on the 
ground of their nspertive war records 

Under these circumstances It Ik not surprising that 
the news-gathering agent Us were ready to outdo them¬ 
selves In their efforts hi report the bnnt fully and 
swiftly A brief catalogue of tin Instrumentalities cm 
ployed in tilts service util lie illuminating First place 
mu^t go to I he wireless telephone A complete ‘ punch 
hy punch" summary of the fight wuh sent over the 
ether from the arena, ho that anybody, anywhere, 
within a range of many hundreds of miles, needed only 
a receiving set to keep himself better Informed of 
the progress of the tight than the occupants of the more 
remote seats Tor those lacking such sets, or lacking 
the ability to use them there were, lu every large town 
and in hundreds of small ones, bulletin boards on a 
more or less ambitions scale ou which the telephonic 
rejiortH were posh'd Columbia Pa Ik hy no means n 
metropolis, yet In drMng through this town on the 
Afternoon of the light we paused to watch on such a 
board whst proved to he the final round The kreach 
craving for the fullest and promptest aceount was 
satisfied by wireless and ('able and In the bargain the 
large photographic age net"* at the ringside mado dupll 
cate exiiosurcs, and dilivered one set of nmlevelopcd 
negatives, hy alrplauc, alioard a ship that had sailed 
from New \ork four hours before the first punch— 
thus avoiding a wutt of two dajH or more A British 
Illustrated journal arranged for the* tramnnlKslon of 
pictures of the critical moments of the light using 
flu cables In connection with the well known halftone 
unubMlN of tlie original Wc are not at the jpoment 
Informed of the operative details or the extent to which 
the scheme was successful, but there is of course no 
reason why It should not give satisfaction finally, 
them was the usual army of special correspondents, 
tHliilplted with telegraph und telephone and charged 
with the thankless duty of getting every move over the 
wire before it happened In this connection It may be 
lu order to mention one of our good frleuds who has 
been reporting the Worlds Series taseball games for 
his organisation for flfteeu years and who Is so good at 
this business of getting the play on the wire while it 
Is Mng made that in cities where there are adjoining 
bulletins, one fed from his wire anel one from a com 


patina service, be is always five seconds or more ahead 
of the other fellow 

It seems at first Mush a trifle deplorable that such 
marvelous reportorial ingenuity and skill should be 
lavished mainly on sporting events. The answer Is 
after all reassuring 8porting events come off on 
schedule, wan and fires and murders and wrecks 
do not If they did, we might be sure that the same 
means employed in the filling of the sporting pages and 
the Hashing of the sporting bulletins would he employed 
with equal freedom on the worlds more serious busi¬ 
ness To whatever extent they are applicable they are 
so employed, and the methods themselves are a groat 
tribute to the enterprise as well as to the technical 
skill of the present generation 

Doing Instead of Talking 

T HR literature that has been devoted to lament¬ 
ing the waste of power resources tn the shape 
of coal, oil and gait, and to pointing out how 
this waste might be prevented would easily paper the 
walls of all the buildings lu the United States. What 
is perhaps more to the point, the paper that has been 
wanted in unheeded sermons on the subject of fuel 
economy would, If stoked under steam boilers, go a 
long way toward relieving the present alarming short¬ 
age of mechanical power throughout the world 

During the last four years the price of coal has more 
than doubled in this country During the same period 
an Immense amount of publicity has been given to 
methods whereby a stated amount of coal can be made 
to yield more power and other service The general 
application of those methods would huve mitigated 
tho burden arising from the increase in coal price, or, 
more probably, It would have diminished the demand 
for coal to such an extent as to prevent any material 
increase in prices Unfortunately nothing of the sort 
has hapjicned Intelligent economics in the use of 
coni are still the exception Colossal waste is still 
tho rule 

How long is this paradox to continue? How soon 
shall mo stop preaching fuel economy and begin practic¬ 
ing it? Cheap mechanical power Is the greatest ma 
lerlal need of the human race at this moment It 
would set to work the Idle factories and the millions of 
idle laborers. It would abolish the high cost of living 
And it Is perfectly attainable by the application of 
knowledge now In the possession of engineers 
Here and tliere pioneers have set the example which 
all must eventually follow Two or three coal mines 
have been equipped to distribute their output in the 
shaiic of electricity InHteud of coal Why are there not 
such ui 1 net* In all parts of the country where deposits 
of coal occur within a couple of hundred miles of a 
profitable market for power? The present practice 
of shipping coal from a mine hy rail to points within 
range of electrical transmission is the height of gro¬ 
tesque alwrardity A coal mine is exactly os logical a 
place to generate electricity as a waterfall The inter 
vention of the railroads with their high freight rates 
and notoriously Inadequate service, is the greatest 
single factor lu making dearie si power expensive 
The erection, on a general scale, or central power plants 
at the mouths of coal mines Is capable of revolutionis¬ 
ing tho industrial life of this country 
What is true of electricity Is likewise true of gas. 
The natural gas industry has fully developed the tech¬ 
nique ot distributing gas to points hundreds of miles 
distant from the place of production Now that the 
supply of natural gas Is on the verge of exhaustion It 
is high time for the coal mines to take up the task of 
the expiring gas wells, to generate gas at the mine 
mouth, and supply it for industrial and domestic use 
lu the surrouudlng regions. Here again Is an opportu 
nlty for tho coal operators to scr\c their country and 
their own podtetbook* at one and the same time 
Prevailing methods of burning coal are a full genera 
tlon behind Hound theories on the subject It appears 
to lie well established that vast economies both in lsbor 
and heat units can be effected by reducing coal to a 
pulverised or so-called “atomised* form before it In 
burned It Is encouraging to learn that fifteen million 
tons of coal was pulverised In the United flutes lost 
year But it is discouraging to reflect that this amount 
was leas than three per cent of the total coal produc¬ 
tion of the country 
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Tke Paradox «f CMStmtim ‘ 

I T we ask whether a man can be over-dvisaed, the 
answer depends, no doubt, largely upou the bias 
of the indlvidoal pasting Judgment ffttti mom, 
however, it depends on circumstance. OnedvilM- 
over-civilised for what? A bookkeeper in a New York 
office is a very useful member of society. He is proba¬ 
bly the last man against whom any of as would bring 
the accusation which we ate discussing; But let 
chance—a shipwreck for example—'Completely isolate 
him from his fellows, and In most cases be will be 
quite unable to meet the new situation, which to a 
savage In the Jungle might present no particularly diffi¬ 
cult problems 

This is the paradox of civilisation that the more 
perfect the more refined the methods employed by 
man to wage the struggle for existence, the more 
heiplCMS doss the Isolated individual become. Think 
only bow embarrassed you would be, tspecially on the 
advent of winter, if you should be unable to procure 
ho simple a thing as a match This, of course, is the 
time-honored lessou of all RoUnsonades, but it is worth 
while to give It another thought In this year ot grace 
1921 For it exemplifies certain significant biolo¬ 
gical facts and principles. The record In the rock 
tellK us how the races that have succumbed In the 
struggle and have passed from the facs of the eartl\ 
are not so much the simple, lowly, Imperfect toms, 
but in many cases represent the last, seemingly most 
perfect link in an ascending chain of progeny The 
grounds for this may be sought In a variety of circum¬ 
stances. Some biologists incline to the view that the 
devebipment of a race Is determined almost wholly by 
inherent tendencies, that the race is born, grows to a 
certain form, and ultimately ages and dies, much as is 
the case with tho individual. 

But unother view equally competent to account for 
the facts, is that the races of organism* became, 
through a process of survival of the fittest (out of a 
varied assortment of progeny presented for selection) 
more and more adapted to existing circumstances, 
which thus molded tho surviving species of the period. 
pk we see them In life alnMit us, or as they have been 
preserved for us In the fossil* of the age 
And, ns long as the circumstances thus molding the 
plant and animal population of thin globe remained 
approximately constant, all was well, the molding 
process continued In the same direction toward ever 
more perfect adaptation to existing conditions. But 
suddenly (geologically speaking) came a change, In 
climate or In some other condition closely bearing npon 
life It wok then as if the course of tbs runners In 
a race had been suddenly reversed, the first becoming 
last, and the last finding themselves now In the lead 
For adaptation Is a relative term In proportion as a 
species bad Imoome highly adapted to the long-continued 
old order of things. In like proportion was it unfitted 
to conform to changed circumstance. Nature has her 
own way of condemning the over-conservative, and, in 
her characteristic pitiless fashion, she punishes fall* 
nre with annihilation 
Can man be over-clvlllsed? 

lu the recent past the evolution of our race has been, 
not so much the development of the individual as that 
of society, of the organisation of men and machines, 
which work in uutaon to maintain our complex modern 
industrial life The Individual, today, Is probably 
little different, anatomically and physiologically, from 
what he was five thousand years ago. But the social 
organism is radically changed Kvolutlon has pro¬ 
ceeded, In this reflect, at a wmed which mocks all 
comparison with any of her previous performances. 

But let man beware 1 The time of his prosperity la* 
hla hour of danger I Take stock and count the cost 1 
We have been living on our capital. A few hundred, 
or at most a few thousand years, and our dwindling 
coal supply will be wholly spent Whew tout day 
comes, the barbarian, the savage (If such there be), 
inqocent and therefore independent of our “modern Im¬ 
provements,** may lead la the death race with the 
ebbing tide 

Unles s unless man proves the exception to the 
biological rule, as he may For what species, in *n 
the world's long history, tonaaw the danger a thousand 
years before Its onset? 
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Pl»f, Ft 8, Ciwfar. —It la with daap aortow that 
Jura to aota the paarfnf away of Prof Krancla Bacon 
OroAsfr, founder and Vics-Prssldent of tto Crocker 
Wtorier Kacttic Company at Aapart, N J., and for 
mapy JO*** bead of the Department of Rlectriesl 
Hngitotriaf at Columbia University Prof Crocker/ 
who w«l Unmarried, was sixty years of age 

B as alt as Electrical Insulator.—Research made dur¬ 
ing the last few years has shown that basalt, which 
hM a very good Insulating property, can be practically 
east, It can thus be employed for the manufacture 
of Insulators possessing distinct advantages over those 
made of glass or porcelain The enormous dielectric 
resistance of basalt points to extensive use of such In 

*ala6om In the applications of electricity 

Htmuy Vapor Rectifying Valves, according to U 
Giro* writing In Revue amende de rKlvctricitc, po*- 
seta a well-known ability to rectify curresML The high 
Intensity mercury vapor valve, however, vWqh la caps 
ble of coping with an outimt of from 2(in to 1000 am 
pares per valve, Is not yet of general use in etotricnl 
practice It Is Almost certalu that the mennry vai»or 
rectifying valve will I* put to cousUk rahle um> in the 
no distant future, even In large units. 

With a Ono-Mstar Leap Antenna and a special 

twelve-tube receiving set, remarkable result* hnve been 
obtained of late In Purls. Even transmitter* of low 
power Imve Itccn heard some 5000 miles away under 
conditions by no means ideal In fact. message* ha\e 
been recorded on photographic tape at times when 
commercial radio compantcH were greatly troubled 
with static The twelve tubes employed for the re 
<■elver serve to detect, amplify and even filter the slg 
nnla so that static and other parasitic dlsturtamv* 
aru weeded out 

Alominnm for Electric Bus Bara. —A British alum¬ 
inum company has Just Issued literature dealing with 
the use of alnmluum for bus bars Hnd Interconnections 
In electric power stations, In which it claims that alum] 
num secures a more complete economy than the substi 
tutloa of bare copper rod or bar for insulated ruble 
It claims that the use of alumluum results in consid¬ 
erably reduced Jnlttal costs, greater cum In erection 
smaller temperature rise for equal India twice, and less 
weight, tlao slower temperature rise under temisirary 
heavy Increases of load and greater resistance to 
corrosion 

Large Mercury-Vapor Rectifiers. —After discussing 
the electrical arrangements of large im re (try v npor 
rectifiers, a German writer in a German periodical 
refers to the advantages of this type of rectifier and 
especially Ita high efficiency He also refers to the 
aatisfattory experience with the mercury vapor rectifier, 
which demonstrates that the modern typo In whkh the 
earlier defects have l»een eliminated Is as certain in 
working as nil other types of rectifiers I*nrtliermore 
the mercury vttpnr rectifier possesses quite a number 
of valuable charactcriHtks whkh seem to render it 
superior to the nmtttl type of rotary converter It is 
believed that there is a brilliant future for this form 
of electrical equipment 

Four-Electrode Vacuum Tube. —In a recent paper by 
Prof J A, Flemming, read liefore the \\ Irek*** Hee 
riety of London, there Is described the new Flemming 
four-electrode tube which cun to used us a detector of 
dampod or continuous waves In these tulies Instead 
of a grid Interuftptlng the stream of elec trons from the 
cathode there are provided two “potential plates,' one 
on each ride, which deflect the stream when tbelr po¬ 
tential la altered by a received oscillation This causes 
n variation of the thermionic curreut Which, In the 
case of damped tralna of waves, Is audible in a tele* 
phono. In the case of continuous waves, this reduction 
of oumnt can be made to cause a delicate relay to 
drop off while the wavqa arc being received 

A Now Arc Byatom of Welding ii now being em¬ 
ployed by several companies who report that It effects 
maximum savings in the coat and time of manufacture 
an4 repair of metal parts. Uniform success la said 
to attend the welding of metals of various character 
ladco, ouch aa cast, malleable and wrought Iron cast 
and totted steel, broom and hraaa, etc The new system 
la the only one, ao It la claimed, producing constant 
heat per unit area In the weld duo to the following 
t&Ats ^ l A limited low voltage output from the 
generator which prevent! injury from high voltage and 
asausns a abort arc 2. Maintained constant current 
supply to the welder The curreut flowing through the 
electrode te the same whether the current la short- 
circuited or flowtfig lu the form of an etoctrig arc. 1 
WridtfW ttetato to dmtgned that (toy furnish the re- 
cprfiwd ducribrttty and tensile strength within practical 
limtt* of metallurgy* 


Sdtoftcg 

M a cMBl a n Starts far Arctic Regions, -Donald B. 

MacMillan started as arranged for, for the Arctic 
region* ui the small schooner “Bowdoln on July 10 
from Wlscasset, Me. 

News Print From Was**-—A paper mill approach¬ 
ing Completion In (.'hlcago Is to manufacture newsprint 
from waste paper under un entirely new process. The 
mill Is expected to produce from 10,000 to 15,000 tons 
of newsprint annually 

Cleaner Money CoaUng —The Secretary of the 
Treasury promises that soon cleaner money will In* In 
circulation This Is devoutly to to wished for, as the 
dirty, Insanitary ill smolllug money which has been lu 
use for the last five years has been disgraceful Of 
course the fault does not lie with the goveminent offl 
rials, hs the Bureau of Engraving and Printing Is not 
clastic, and has been groatl> overburdened In the pro¬ 
duction of bonds and other public debt securities. 

Shark Fisheries.—The fins ars usually sold for con¬ 
sumption by Chinese hut we have ourseUes eaten 
shark fins * Newhurg" which was u deHrioun dish 
Kach liver gives about a gallon of oil and is used uh a 
preservative for leather and for a vehicle for paint 
The meat is used for chicken feed or ns a fertiliser and 
the skins afford a source for aquath leather Shark 
steaks are sometimes served In the Chinese quarters of 
our Pacific Coast City under the name If name Is given 
ut nil, of “crayfish * 

Ban on the Poppy. — The bright red poppies of 
Flanders fields are not welcome In Massaclumett*. Tin 
Commissioner of Agriculture Arthur \\ Ulltort, lu 
urging that no more seeds or plants of Mils vurlety to 
brought to tills state for proimgatlon punsweM, asserted 
that the growing of tto flowers here might result in 
tremendous loss In agricultural districts. Tim Flanders 
poppy, according to the Commissioner, spreads very 
rapidly the seeds being tarried by ihe wind, uud there 
would be great (lunger of damage to er*M»s 

St Swlthln Discredited. —The recent deluge of rain 
whlth wum ho wekinne htrtohouts 1ms brought up the 
old story of the trudlllotiitl forty dais e»f ruin which 
should ensue, but unfortunately this old saw Is not a 
very reliable one lu the first place St Swlthln was 
not a saint ut all, liming nevtr lsn*n tanonlxed lie 
was only u pluln bishop of Alauchcstt r from H52 to 802 
Ihe w cut her bureuu statistics ulso show thut in man} 
cases st Swlthln cun only to tredlu*d with nine 
da>s ruWi Instenid of tto regulation to duyu. 

Japanese Beetle* Imported to Destroy Insect*.— 

Hve thousand licotlcs have been Imported from Japan 
to fight a l»est of destructive 1eafH*arlng beetles In the 
b astern States where thev )in\e done great damage to 
truck gardens. The lieetles whkh lta\e Un n imjiorted 
are of a imrtleularly fertsious variety and It Is ex 
licctcd lliat they will mukr short work of our domestic 
to-etlcH whlih urc* so destructive ti> the crops. This 
particular beetle luis boon shipiied to the United States 
before, but never in verv large nunilters. It Is ex 
pea ted tluil a much larger shipment will Is* made in 
the near future 

Longevity of ths Eiffel Tower.—M Eiffel, who is 
now HU years old has a small uimrUmni on the high 
est idutftinn of the tower wlihh hi built, ho that lie 
has Itcen mmpuratUelj free from the discomfort 
caused bv the rei-ent lient waves whkh tto Parisians 
lune not l»eeii enJo>lng Evir> precaution Ik takeu to 
pf%went rust and M Eiffel conskierK that tto siruuun 
has a practically Indefinite life The LlfTtl tower wus 
erected over thirty jinrs ago at n east of $l,HOO,OoO 
This remarkable structure whs built in 25 months and 
weighs 15,000,000 jsiunds. There are more than 15,000 
separate pieces in the tower whkh are held together 
by 2,000,000 rivets. Of course the tower could not U» 
built today for several times this umount 

Paying Fins* Aa Yo« Qo^Somt useful things have 
occarioiuilly eoiue out of tto* turmoil In Central Eu 
rope One of tto best plans of whUU we hu\« heard 
Is a new fining ay stem whkh it: used Id Prague The 
VMee carry receipts for fines for various sums in ttoir 
t»ockets, and present them for Immediate payment to 
blluriouH ritlsens who break the jieuce by singing or 
playing on musical Instruments on the streets ut the 
wrong time, or where the volume of Iwnwmy is Phi 
great Tills teuda to allow the ouijson* of this old ritv 
to get some modi needed rest Tills system hus worked 
so well and baa become so popular that It was extended 
to traffic violations as well It would certuinly be a 
great convenience If we could adjust minor Infractions 
such as a smoking automobile, our failure to keep auto¬ 
mobile lamps lighted, without having recourse to the 
police or tridfic courts. 


Engineering 

C —crete Heuss Building in Austnlfep-The use off 

concrete lu cottage building was recently successfully 
introduced in Hydney, when it was demonstrated that 
a totter construction, at a coat 25 per cent cheaper than 
brickwork could to obtained It is believed that the 
uses to whkh concrete may to advantageously put In 
AuHtralia are manifold, if cemeut can to plentifully ob¬ 
tained. 

Tidal Power.— In a recent lwtuo of EMpfacer, there 
nppenrH an aimlyxln of the various method* of using 
tidal power. In whkh the author, Norman Dnvej, con¬ 
siders (]) HingU Imalu H>Kteus stiUllvklHd Into (a) 
outward flow 1 tyja*, (6) Inward flow type, (c) out¬ 
ward uud Inward flow tjp<* and (2) two-banln sys¬ 
tems consisting of (a) double basin type* (6) sump 
type All these systems arc of the water storage type 
The float Hyntcm Is dlsmlsSM as having only theoretical 
interest, tolng a producer of small power only 

German Nickel-Chrome Steel Bridge —From the 
Arspp’ nr he Muitatufu ft* it 1 h learned that the Germans 
< onstrut ted a bridge of nickel throme steel Instead of 
mild stetl, Hoiuu nine yiars ago This bridge has been 
in constant use and has prove*! sutlsfuitory, no repairs 
having lieen iuHVJwnr> I he nickel chrome steel used 
has thus fulfilled txtMHtatlon*, and proved to he a 
suitable material lu cuses lu whkh loW weight without 
loss of suf* ty Is ckm ntlnl '(to bridge 1 m a slngk track 
railroad bridge, the main girders, whhli are of nickel 
chrome Ht««l weighing 35 per cent 1 «hn than if mild 
steel had tot u used 

A Movable Dam is a feature of the hydro-electrie 
lnstullRtlon at HftfTdo to supply electrical energy to 
factories at St^sto near Milan, lu Italv ibis dam, 
we learn from 1 & \ le luhniqtu it InHuxtrleUe docs 
not alter the lied of thi Ulver Adda, and ensures at tbe 
same time In a saft and rupld muuner the )uuwage of 
torn nllul lltKitlH whlih are particularly swift and 
violent In this district One or mon> sections of the 
dam can to raised or lowered Individually aa required* 
according to the state of the rivtr but In case of an 
unforst*en flood the entire barrier can, by a system 
of racks ami capstans, to raised Klmultanoously 

New Passenger Landing Stage^-The Port of hem* 
don Hitlhorlly, the city dipurtiucut which owus and 
controls most of the 1 .uudon docks, has announced the 
prosiMMtlve construction at Tilbury of un ocean pas¬ 
senger lauding stage 'Tills Is to to of tin floating 
type, 1700 ft4t haut, 80 fist wide, aucl 40 feet dc*ep 
tohm low water ordinary spring tides so that the 
largest vessel afloat run to accommodated alongside 
at all stages of the tick It will lie cqulpjicd with the 
most up to-dati appliances for the handling of jMssen- 
gers’ luggage, uud customs examination will take iilace 
lu a hall which will to constructed alongside, The 
lauding stage will to connected b\ a brfdgo to the 
rnllwav station 

Power from Glacier. —On account of the scarcity of 
wiitir power In the Bern district of Swit-xerlaud, It U 
proposed to utllixe the water from tlie glaciers lu a 
Hvsteiimtk manner ihe Bh* hills (.lacier ta the flrst 
one selected and l>v closing the uaLiirnl drnlnage and 
cmistnu ting a masonry dam, the iMiglucers an to foym 
a storage reservoir of IMoooood eulUc fw»t (Aimrity 
Water will then flow fre»m the reservoir to I^rke 
(iriinel, which the completion of Lhc new dnm 46& 

fe*et long 125 fen t high by 2d2 feet w itln nt the baim 
and 12 feet fl lmht*H wide at the top, becomes Hie 
main storage Ini sin for the entire Installation Two 
new ]Hiwer stations an to to esmstmeted, developing 
1 joes at horseitower In one uml 1MMMJ0 Imrse i tower In 
the etthe r 

Canalixation of the Rhine.—Under the Treaty of 
\ersalllcs, France Is gruuted the cxchwive right of 
the exploitation of the Rhine from Hflle to Lauterbugg, 
and she claims to dlsisme of tbi river ns she would of 
any purely French wnterway such as the Rhone, the 
Loin, etc Ihat isirtkui totween Brtle and Htrasbourg, 
we lenm from Th< luthn\ml Jfrrfctr it is proismed 
to sac'riflce as a navigable waterway and to substitute 
a canal some 80 miles long with numerous locks. The 
uliu 1 m Huh] to to to favor exclusively the AUatlan- 
* reach canal aystem tho Atlantic and Mediterranean 
jrnrts of l* ranee, the agriculture of A Isaev (through Irri¬ 
gation from the Rhine) and Alsatian French industry 
(through hydropower station* to to established on the 
t lotted part of the Rhine 1 An cnglueer has entered « 
plea for the abandonment of thin scheme, showing how 
the canal would seriously limit the tonnage reaching 
Bftle, Involving the transfer of cargo from ships to 
barges for the passage of tto canal He ilalm* that 
the required water power could to obtained without 
dosing the river 
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What Are Vitamines? 

Studies and Experiments Which Cast Some Light on These Mysterious Elements of Nutrition 
* By Harry A. Mount 


O NLY In the rarest Instance# ha* humnn life en¬ 
dured beyond tfie century murk, amt the hope 
that we Hhall ever la* able appreciably to lengthen the 
maximum span of exigence mem* somewhat chimerical 
But a aerie* of recent experiment* hold* the rather defl 
ulte promise that *udi a thing la not impomdlili', and 
that we may be enabled to wage stub u Hueceanful tight 
agaliiHt old ngv that a man will utlll tte 'youug’ and 
virile at a hundred The agency which promise* thl* 
miracle Ih the myidcrlouM food eb ment which Helen 
tlata have named Mtamlne*,” 

Another remarkable group of experiment* 1* being 
conducted at the Hockefeller Institute fur Medical Ko- 
oearch amt elsewhere, ah deKcrilwd In a recent Issue of 
IM§ journal, whb b form* the IwhIh for the conclusion 
the tissue* of the human l*xly arc lmtcntlully lm 
, P^al, or, putting It another way, that barring ac« 1- 
deut* ami dlaeaae we ought to 11 to forever 

The reason we do not actually live forever 1* that 
the organa whb li cnwi*Me the complex human meebau 
lam are Interdependent, and failure In one, even a 
minor organ, Induce* failure In others A* time gfie* 
on there la produced the phenomenon whbh we have 
come to associate with old age, anil Anally death 
It aeemti that medical Mlenee haw pretty well ac¬ 
cepted the conclusion that the physical wellbeing 
of many of these organ* 1* controlled by certain glands, 
which have been merely disregarded heretofore be 
cause their function was not understood These new 
experiments Indicate that the action of the glands, and 
oonsequently mauy bodily functions, depend in part or 
anti roly upon an element of food, which, although It 
has not yet been isolated, has been arbitrarily named 
▼Ham lues * 

The map against vitamines might well be first conoid 
ered, for it Is baaed njxm the fact that they are mys- 
ter Ions No one has over neon a vltamlne the existence 
of vitamines has ouly been surmised from tbe very 
definite effects upon the animal organism when lav 
Isfaly fed with vitamines and when deprived of them 
It Is a historical fact that men, lu their search for 
aew agents which would protect or extend life have 
often attributed marvelous curative powers to the 
mysterious. This was not ouly true of ancient and 


medieval times when witchcraft and sorcery were 
thought to (*> at once the cause and cure of disease, 
but also In modern times. It was not so long ago that 
the subject of medical electricity was much discussed 
and marvelous things were predicted. Electricity has 
proved very useful and Its medical field is being con 
stantly extended, but the hopes of these early expert 
menters have not lieen realised fio with radium and 
other curat ho agents. We ought to be warned In 
advance, then not to be too hopeful of what the ex¬ 
ploration of this new field will reveal 

Vitamines are tbe dements In food which are ap- 
ttarently vital to certain functions of the body, ne<s»ft- 
sary to human—or animal—existence Hence the name 

The existence of vitamines was find definitely es¬ 
tablished durtug the Russo-Japanese War Large 
numbers of Japanese troops, sulminting largely on a 
diet of polished rice, developed a disease called beri¬ 
beri, similar to aenrvy Considerable experimentation 
showed that an effective remedy was the feeding of a 
small quantity of the rice polishings From this it 
was inferred that there was some vital element In the 
surface of tin rice grain Further experiment allowed 
this vital food element to be present in many other 
foods. In a greater or less degree, and, In the case of 
fruit*, vegetables and grains, nearly always on tha 
surface or *kfu Thus tho bran of wheat, the peel of 
an orange, and tbe skin of a potato, are rich In vita 
mines 

It has not lx*en possible to isolate positively these 
vitamines, and their chemical composition is unknown. 
It has Iwen possible, however, to prepare concentrates 
very rich In vitamines and to prepare other food* 
almost wholly lacking In them By feeding these to 
various animals and noting tbe effects, we have suc¬ 
ceeded to some extent in furthering our knowledge. 

Thus a mouse, given a normal diet but deprived of 
vitamines, gradually looses its sleek appearance and 
weight Oerthln of tbe qqmns, notably the glands, de¬ 
crease In sine and the very nature of the anlul 
changes. A condition of perfect health and vigor An 
be restored In a few day*, however, upon the identical 
diet, but with the addition of a very small quantity of 
vtt#mineft. 


It appears from many experiments along this linn 
that tbs vltamlne bears an Intimate relation to tte 
secretive glands of the body, and that these glands* 
In turn, exercise a decided effect on all tbe bodily 
functions. 

Recently the world has been startlad by tbe state* 
ment of a French scientist that be baa succeeded to 
revitalising an old man by replacing certain gland* 
with those taken from a young snd vigorous animal. 
A flew weeks ago a Washington scientist stated that 
be had obtained a similar result by stimulating the 
glands to renewed activity by tbe application of elec¬ 
trical rays. 8till more startling Is tbe rialm of aa* 
other Frenchman to the effect that be baa been enabled 
to change the sex of animals by depriving them of cer¬ 
tain food skmenta, causing tbe sexual glands and or* 
gans to disappear and then, by proper feeding, to cause 
them to reappear 

These things seem quite unreal and Impossible to the 
average person, because they are so far beyond tbe 
range of ordinary experience We cannot vouch tor 
these statements, true, but there Is undoubtedly some 
lauds of fact. At toast, there Is a growing conviction 
among scientist* that the glanda play a more Important 
port In our earthly existence than we have supposed. 
Recently medical men of high reputation have advanced 
the theory that the appendix; long considered merely 
troublesome and ueetoaa, la a gland with important 
functions. 

It has been possible, in testa with animals, to ac¬ 
celerate or retard the growth and vigor of any of tan 
glands at will, with very marked results to the whole 
body From these experiments the vitamines have bam 
divided into three dames called Vitamines A, B, and 0. 
Vltamlne A Is a tot soluble, such as la obtained from 
milk, and Is remarkable for Its effect on the growth 
and vitality of the sexual glands. Vltamlne B ta a 
water soluble, such as Is obtained from green rmwtables, 
and appears to be closely associated With grow th , es¬ 
pecially in young animals . Vitamins O U also a water 
soluble sock as comes from oranges and tetndoa, and 
seem* to be concerned especially with keeping adult 
tissues in healthy condition 

(routIneed on page 97) 
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ittvi to fho deflections which 
nridd0 arcfcas develop tin 

der dUhnot itniw, strain and load The Austrian 
godaty at Engineers In 1806 ponducted the Initial 
eerln 6t investigations and atndlea of the deflection* 
of arttkee They experimented with a wide range of 
0 arches from abort span brick models to arches that 
Here 75 feet la length, placing extremely heavy loads 
at various points on the different arcbee and coutlou 
lng to lncriast the load tmtll the arch would fracture 
or collapse In every case they measured the vertical 
deflection of the arch each time after the load was 
moved or Increased jBemarkofaly valuable reunite, 
were obtained from this reeeerch work to the nltl 
mats Improvement of arch construction 
Investigation now In progress at the engineering 
college of the University of IUInote under the direct 
supervision of Professor 0 A Bills Is the first at 
tempt of any American institution or engineering so 
defy to throw mm light on the Intricacies and com 
pMtlM of arch con stru ction and design These teats 
art more comprehensive than those attempted fay the 
Austrians, and are to ha continued over several years 
until flQ possible facts, figures and technical Informs 
Hon regarding arches are Obtained At this writing 
the first exper i mental arch at the middle western uni 
varsity is bslng tested It has been built on the 
campus near the engineering buildings It Is a 80 foot 
span arch with a 6-foot rise and la 8 feet thick It 
la of retoforoed concrete construction being 6 inches 
thick at the crown and 15 Inches thick st the abut 
ments It has been reenforced with ten half Inch 
square rods—five on the top snd five st the bottom 
In testing out the strength service and durability 
of this arch, the engineering experts make technical 
computations and ascertain the theoretical stresses 
and strains which the arch should sustain Then they 
make practical application of these theoretical facts 
They are endeavoring to establish definitely the truth 
or fallacy of the three theoretical assumptions which 
long bavt been accep te d as fundamentals fay the eagi 
neering fraternity—that In the case of an arch under 
load (1) There occurs no 
change In the length of the 
span, (8) no change obtains 
te the etevatiotf of one sup¬ 
port with rstersnes to an 
other, and (8) no rotary mo 
tton of either abutment 
over results If the peac 
Heal white show definite 
deviations from these basic 
of arch con str ue 
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A Machine That Chars 
Away Land 
By William MeUs 


Experimental arch and test weights at the University af DUnefe now being 

about arch design and construction 

turn the loads are placed at various positions on the 
arch and In each case additional readings arc made 
with the strain gages in order to check and estimate 
accurately any change In the length of these boles 
that may result from the deflection—If any occurs—of 
the arch BlectrUal tht raw couple* are need to awer 
tain and record any rise of temperature which devcl 
ops In the arch One to thi strain which it experiences 
under load Airangawnts have i*een made mt that 
temperatuie readings chu he taken almultaneouslv at 
45 different points in the arch In rase extreme rises 
of temperature an engendered by the introdm tic n of 
excessive loads the anh will hump up and buckle at 
the renter and pi chaps totally nllapse 
The Investigational anh la hIho uod< r tint ft r spread 
lng and weakening of thi almtments when tlie loads 
•re Increased and applied at different points Itellcati 
measurements are provided for by means of a gradu 
a ted horlaontal rod encased in metal piping and mt 
between the banes of the two abutments Ihire aie 
five points on the arch whi re vertical deflect! >n mi as 
uremeut* are taken As is shown clearly In the ac 
company lng photograph the loads consisting of largo 
slabs of concrete of standardised weight are supported 
on tables at both ends of an ISIwh steel I beam 
Two Jacks an used t« raise the beam nnd Its hut 
dens so that the aright of the concrete slobs Is tranv 
ferred to the arch 

The teats will ho continued until the «nh collapses 
Then a new one will te constructed on thi lasts if 
the results obtained from the pioneer tests Ihe work 
will bo repeated until the engineering aulht rltles at 
the Illinois institution art satisfied tlmt thev have 
solved accurately and c nclusivelv all the practical 
problems pertaining to arc h c mudruc tlou and staudardl 
ration In particular It 1* olrims enough that If tin 
work is carried to a logical conclusion It will lead t 
the definition of the optimum shape and style of con 
structlon for arebaa, and through this to material in 
crease in economy and efficiency 


to learn the truth 




T HE increased 

for more land to be pat 
In food crops necessitates 
the conversion of brush or 
woodland Into agricultural 
fields The process of re- 
t lalmlng land took our fore¬ 
fathers years to accomplish 
and the progress made in 
clearing additional area baa 
hardly kept pace with the 
growing population and da 
mauds for more food prod 
nets 

In recent years the ques¬ 
tion of reclaiming land has 
received the thought and 
energy of men In all parts 
of the country One of the 
most striking Illustrations 
if the advanced methods of 
doing this work Is shown below In the view of a new 
machine which is dcridedh ont of the ordinary 
like moat modem agricultural machinery this ma 
* him Is propelled hv caterpillar treads smooth enough 
to prevent Injury tc r< ad* * Along the front of the 
machine may hi awn a number if bars having teeth 
cut at their lowir ends When the mttrhlne moves 
forward these bars nlteniatclv enter the ground lacer 
sting tiie mot* and bringing thi m to the surface whore 
thee are carried clear of the machine bv the conveyor 
belt to be seen in the Illustration 
At the back of the machine are two chains carry 
lng sharpened prongs rheu» pulv i rise the surfac e and 
leave the soil ready for planting The ground la 
I roken up to a depth of 18 Indies file above opera 
tions are all performed at one passage of the machine 
A generator connected to the gasoline motor which 
propels the machine furnishes current for several flood 
lights so that woik may be carried on at night 

The caterpillar treads are driven wimniteh so that 
the machine may be ensllv steered In recent deipou 
strati ns slumps as la ret ns k) Inches in dla^ ite c 
hav e lieeu exc at a ted 1 Jepc ndlng U)»on the na ture if the 
land an average of three acres per dav may ha 
cleared with this machine at a saving of U0 per cent 
over the present dav methods 

New Varnish That Insulates 

A NFW varnish p ssetwlni. marked insulating proper 
tics has been n intly ilaced in thi market Ac 
cording to tests mndc the varnish after linking poa 
■esses a high dielectric strength and electrical resist 
nnce excellent binding and cementing qualities and la 
! Tactically moisture acid and alkaline pro* f Ihe var¬ 
nish Is nit appreciably attacked by sulfuric arid 
nitric arid hvdrocbloric acid caustic potash ammonia 
chlorine khb or lodlm the average of all samples 
tested showed that after hours Immersion In water 
at a temperature of 80 degrees Fahr the weight of 
the varnish film had Inc rinsed by onlv 0-1 per cent 

_ rhe 72 hour immersion 

showed no tendency to 
soften the varnish film 
I he tests mude covered 
the bending of films over a 
cylinder \ Inch in diameter, 
and Investigation of Its pen 
etrating powc r and the 
stiffening point and the 
dust free point In baking 
and drying experiments and 
tho well dry and the 
hard-dry points in matter 
of time 

As an air drying varnish, 
the report enum era tes uses 
to which It is suitable, such 
us a preventive of corro¬ 
sion and electrolysis of Iron 
and steel and as a general 
finish on metal surfaces and 
a waterproofing material on 
wood brick and c on crete 
surfaces As a matter of 
fact no such catalogue as 
this Should be necessary to 
maks It plain that a varnish 
scoring a good showing In 
all the respects mentioned 
above will he of material 
c o m me rc i al applicability 


of land pat day at a 
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What Inventors Are Doing by Way of Giving the Home Builder More House for Less Money 

By M. A. Henry 


A NEW YOItK real estate operator wn* Influenced 
by the n< (he propaganda for relief from the houa- 
lug shortage to nttt*mpt, not ho long ago to help In bin 
small wa> to provide needed homes, lie Matured h 
tract of land desirably located and emoted on It h 
gmnp of six room bonnes The bonnes acre of nub 
ntnntUl construction—not elalHirnte, Init with pleasing 
detail--find wore thorough)} mtMlorn , In short thcv 
were jnst the aort of houses thnt the average American 
family longs for 

la due time they were finished awl advertised Many 
came to sec them lint few bought TUe operator was 
entirely ut a toss to know the rewson The houses 
sold for $15000 nidi at onl\ n fair profit over their 
coat, they were blenlly suited to the art rage need, 
the people who tnnie to see them ap|>enre<1 to be the 
aort of peopb lie t x|»eoted to find ns customers. Tlie 
o|terntor agreed to carry n gootl portion of the cost on 
mortgage What could lie the trouble? He naked one 
of hla prospective customers who luid Just decided 
‘not to bu> at thin time, why the pro*i*»ctIve cm* 
tamer had renched that derision 
The man took from Ids pocket an * nvelope on the 
back of which he had scratched sonic figures 

"There* the reason you Hint sell xour Ihmihoh he 
said ls*t nn explain In the first place, whether I 
pay rash or part cash, tin re Is chargeable ugalnst nn 
Investment at least six i»er cent Interest on $15,000 
That la $900 n year 'I ben there are tuxes, which nt 
$2.81 jnt $100 on A valuation of $12000 Is $33720 
There Is $25 Insurance a year, $150 for toul, $200 for 
repair*, and figuring the life of the house at 20 years— 
It would lie ont nf-date and worth little then even If 
In good condition—the amortisation charge each year 


A form of wall construction which ia rocommcndod 
by the Bureau ef Standards 

Is $750 Add it np Thats a yearly cost to me of 
$2,802*20-—nearly $200 a mouth 'rent* or about $33 a 
roornl l cant afford to pay $200 n month rent and 
1 can t nfford to buy that house " 

And there s the whole ‘bousing problem" In a nut 



Section of a porous cement slab that la uaod In 
much the same manner as wood 
for outside facings 


shell, so far as the individual la concerned. The Ameri¬ 
can family of which the prospective customer was the 
siKikesman six yearn ago would have thought they 
required a six mom house for comfortable existence. 
Now they live In "three rooms and bath," and like It! 
'J hey have a feeling they ought to lie paying for their 
own home instead of "enriching ’ a landlord like the 
rest of the sixty per cent of onr population, and they 
are m>t quite weaned away fmm the good old days of 
low building costs. 

Hut ms a matter of fact, living conditions have un¬ 
dergone a rex olntlou in the past few years. To be 
sure there arc fewer bouse* per nnlt of population 
than ther» used to be, and the result la that in many 
cases two or three families are fixing where one llvod 
before But the author doubts if we are any leas com¬ 
fortable we are simply learning to use onr home 
space more economically 

51iat state of affairs has led to a real challenge to 
Inventlxe genius to produce dexIceH whUh would ullllie 
still more efficiently the space lu u small home. Just a* 
uns challenge to ingenuity calls forth much wasted ef¬ 
fort, tw we huve been deluged of lute with conation* 
housing schemes and devices. A few have stood tlw 
tent It Is tlie purpose here to allow how tliese are 
actuully changing our former plan of dally existence 

Take the ease of the mun who could not afford a 
six room home He fire* In a three room apartment 
at just half the coat to him of owning hla own home 
And those three room* do the duty of six, because no 
inert of the home Is allowed to be Idle There Is a com¬ 
fortable firing room with a fireplace, with no hint 
throughout the day that the two doors at one aide 
com vs 1 twin beds Those beds—full Used, substantial 
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tad comfortable, fold Into 
•a upright potttion with the 
tod dot km hi place, and 
•wlof cm pivot* Into closets 
behind the door* They are 
swung dot again and low 
et*Ii ready for nee, la a few 
Mtonfc , 

In the ntnlng room an¬ 
other larger bed la concealed 
In, another doeet The 
kitchen la mailer than our 
mother* were accustomed to, 
tot la muck mere conven 
lently arranged and the 
housewife's work la consid¬ 
erably easier There la no 
need for a servant At one 
end of the kitchen la a 
built-in "Pullman" break- 

*•* corner where brMkfMt A lor* of conriractkw 
and touch are aervad at a 
great earing In labor 

Father, mother and the children are Just a* comfort® 
trie a» ever they were In a etx-room house, and the 
housework la lessened by one-half 

The kitchen arrangement deserves special attention 
The four-burner gaa stove with Its oven, the sink, Ice 
cheat cupboards and drawers are all built of steel Into 
# oue compact unit Mother 
doesn't have to take a doaen 
steps to prepare a whole 
menL She dumps the gmr- 
Ittgt Into a chute that car¬ 
ries It outside the building 

And remember, this Is not 
an Isolated Instance Thou¬ 
sands of families In our 
large cities are living in 
"folding" homes because the 
same economic conditions 
which force Indlvldnal faml 
lies Into smaller quarters, 
force owners to provide this 
sort of dwelling. If a man 
cannot rent an eight-mom 
apartment or house at n 
profit, he ruts It Into two 
four room apartments and 
adds the equivalent of two 
rooms to each by the instal¬ 
lation of clever built-in 
devices. 

Many unique spa re-saving 
devices are now being used 
smvessfnlly One would 

think, tmy, that It wrald Fabricated atari how 
to Impossible to reduce tho 



the use of the children 
b\cu the lowly but esaen 
tinl Ironing lioard Is built 
inlo (hr wnll A Iqgg mir 
row floor conceals ft shal 
low alcove in which two 
Ironing boards, n large and 
a small one stand upright 
The boards are ready for 
UNO simply bv pulling them 
down Into n horlaontnl ix»hI- 
ttou 

One maker of a famous 
ready-cut house has Just 
placed on the market a 
small duelling \\UUh ornboil 
Ich Mtcoe features and 
others Fully half of the 
furniture Is 1 built In " iu- 
finfltng a breakfast comer, 
-in* construction and ■ toT *- lc*box. cuphoardh 
window seats, folding 
beds, etc 

“What ne are coming to said WilUam L. Murph/i 
perhaps tho most successful liivtuitor of space-saving 
devices, and bead of a nationwide organisation, "Is 
actual 1> a rtvolution of our ideas of what a home 


i'T 1! 

1 C- 'tt , 3?. .v i 


Fabricated steel house 


r that is steadily gaining favort perouft cement slabs during construction and atove. icebox, cupboards 
as finished window seats, folding 

beds, etc 

floor area occupied by a *man slsed" bath tub Rut "What we are coming to said WilUam L. Mun»hy, 
it baa licen done by making a deep well In one cud of perhaps tho most successful Inventor of space-saving 
the tuh, which ia sank lieneath the Hour The bather devices, and bend of a nationwide organisation, "Is 
then situ In an upright ponitlon, with the water around actual 1} a rt volution of our Ideas of what a home 
Ids shoulders, if be so desires. The deep basin is also should be And ll has taken a mighty upheaval to 
useful for a foot bath or a small tub for bring this about I’eojde are not easily turned away 

______________^ from the modes of living 

-T| n ith which they have 


w 1th whkh they have 
grown up 

Tb# Idea of the small 
house In which every Inch 
of space Is useful, origi¬ 
nated, or at least lint 
guiued prominence In Call 
fornla w here the bousing 
problem is least acute not* 
bly in I,o* Angeles and later 
Hhii Francisco The idea 
has mount eastward steadily 
until it 1* Just gripping the 
great ccut« rs of population 
lu the bjtst W liy this 
should have been I cannot 
explain It simply bap- 
l**ned that the people of the 
Wtst win more receptive to 
new building Ideas. Stucco, 
for instance is Just gaining 
proDiimnce ns a building 
material In tin* hast. while 
In sections of CHllforuIa 
full* ninety per cent of the 
buildings are of stueeo 
‘ But will I people return 
{Continued on pane « 7 ) 



made up of standardised panels, which sells st a low cost and can be added 
to at any time 
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Tomorrow’s Airships 

A Survey of What Has Been Done in Commercial Aviation and Its Bearing on die Future 

By Major George Whale, Late HAJF. 


T HB present age U one of hustle In the endeavor to 
reconstruct pnmperity after the devastating effects 


k reconstruct prosperity after the devastating effects 
of what has l»eeti practically u World War To tike man 
of buslureo, the saving of time menus Increased profits t 
and since most of su<h men spend a considerable por¬ 
tion of thotr working days In traveling, any means of 
reducing the hours occupied fay their journe>s, either 
over lunri or at rare tlie oceans, wlU be undoubtedly 
welcome. 

It would appear that we have reached by now almost 
the maximum sjiecd which cun be accomplished over 
land by the express train, and across the sea by steam 
alilp There Is left only one other means of transport, 
and that Js via nlr The two forms of aircraft, The 
airship and the heavier than air machine, received an 
enormous impetus from the recognition of their value 
for war punsises, and reached a state of development 
In five years which would not have been achieved In 
twenty In time* of peace Undoubtedly a future exists 
for both types of aircraft in the malms of commerce, 
and It la anticipated that the time will come when 
the airship will usurp the functions of the fast-going 
ocean steamers, while the airplane will take over the 
traffic now borne by express trains and fast cross- 
channel boats. It will be seen, therefore, thnt the uses 
of the two types should not conllU t, tmt that eat b will 
art as the complement of the other 

Until some entirely new design of ulrplunc hun been 
discovered, It seems fulr to iimuinie that no heavier 
than air machine is capable 

of undertaking non-stop — s ^ =s ^^^ gsssss 
flights over a distance ex — 
deeding 2000 miles, earning cnifP nTDTr 

any commercial load On the SUWIIL UUUt 

other hand, ns will be shown- 

latpr, the airship exists to- Per} 

day which can be turns Gross lift 

formed Into a pacing com Disposable lift 

merclal proposition, and lu Allowance for crev 

addition the transatlantic Available lift for ! 

flight of the British airship - 

“It 34" has proved thnt stub Full speed (10^ h 

flights will present mi dlfll 

culty to mi improved model Petrol comaimptloi 

of an airship of this type Oil consumptlon/li 

By arguing on these lines,- 

wo may nssuim that for Cruising speed {fa 

long distance flights over 

the oceans or vast tracts of Petrol consumption 

broken and unpopulated OU consumptlon/h 

country, the airship will be - 

found to 1 m the more rrulsing sjiecd (si 

suitable 

Up to the prwnt time, al I’l'twl ■•oumimptlni 

though wurly three yrun Oil conwimptlon/l) 

have elapsed since the -*- 

signing of the armistice, It Is _ i— ^ 

disappointing to read that 
very little progress has been 

mads In Kngland a commercial airship company 
seems to be regarded us a new and highly hasartlous 
undertaking Aarinus proposals have been made by 
a combine of the several firms which built rigid air 
ships to the orders of the Government to certain steam 
ship companies to exploit the airship The Air Min¬ 
istry has been approached and la understood to be 
willing to lease certain of the service airships for a 
aeries of experimental passenger flights 

The Germans, thanks to the genius of the late Count 
Zeppelin, have been from the beginning the pioneers as 
far as the rigid airship Is concerned in the year 1910 
a (on 11 tuny led the bents he Luftfahrt Action Oeeell- 
achaft was formed to run a commercial Zeppelin.service 
and proved singularly successful Four vessels 
aero utilised, immely, “Hchwabeo," “Victoria Lulse,” 
“Hanna" und *Kh< linen" During the period 1910 to 
1814 over 17,000 tuisseugers wore carried a total dis¬ 
tance of over 100,000 miles without Incurring a single 
fatal strident 

At the conclusion of the a ar a small airship catted 
the “Bodensee 1 was designed and built with quite re¬ 
markable rapidity and not so very long ago a 
service waa Inaugurated between the Hwtaa frontier and 
Berlin. This airship, In comparison with the wScGtfms 
Zeppelins, fejgtyoh smaller, being only some 400009 
carte feet sffitust the 2 million cubic feet capddty of 
the latter Tn design, too, she differs quite considerably, 
bring much greater In diameter ns compared with her 


length, while all outside surfaces such as fins* cars, etc* 
are more truly streamlined than "as the practice In 
earlier ships. 

Twenty-five passengers can be accommodated la the 
car and the Journey U accomplished In comfort, hot 
meals being served eo route. The scliodaied time from 
Frlederichshafen to Berlin was fixed originally at seven 
hours, but the Journey in favorable weather has been 
accomplished In half that time, This service was main¬ 
tained throughout the autumn months when the airship 
returned to the constructional station in order that an 
extra section of bull might be added to increase her 
capacity It was intended that the “Bodensee" and a 
sister ship of similar design cany out a service during 
the summer by means of which Stockholm would be 
brought within much easier access of tbe German 
capital 

It seems reasonable to assume that If such success 
has attended an airship of small proportions, then infi¬ 
nitely greater results will accrue by building ah air 
ship of nice In the case of the British rigid airship 
“H-34," when sufficient petrol has been taken to render 
tbe transatlantic flight a safe undertaking, the margin 
of disposable lift available for passengers or merchan¬ 
dise is not enough to make such a trip a commercial 
propoaltion 

Fortunately for tbe airship, In contradiction to the 
airplane, the iiercentag* of disposable lift Increases wltb 
the slae of the ship and the weight to power ratio da- 


SOME DIRIGIBLE FIGURES OF THE PRESENT AND THE FUTURE 


Performance 

Gross lift 

Disposable lift 

Allowauco for crew, watir ballast etc 
Available Uft for fuel and freight 

9009,000 Cu FI Ship 

06 0 tons 

88.8 tons 

11 tons 

27 8 hois 

10,000,000 Cu Ft Stop 
803.6 tons 

200 tons (apiirox) 

30 tons 

170 tons 

Full xpeed <3(V# low than full |K»wer) 

64J1 kts (74 mph) 

75 kts (865 mph) 


1 800 H P 

fl,(k»0 H P 

Petrel conMimptlon/br 

972 lb* (1% ftalla) 

U240 Dm (4BO gall*) 

Oil wusumptlon/lir 

97 lbs <11 galls) 

324 Dm (,Kl gall*) 

Cruising speed (fast) •• 

43 kts (51 8 mph) 

60 kts (69 mph) 


7WI HP 

3T00 HP 

Petrol otnxiimptlon/hr 

427 Ilia (TO galls) 

2000 11* (278 galls) 

OH coitHtiffi|itUHi/br 

43 Um (5 gulls) 

200 lbs (22 galls) 

rrulsing iqiertl (slow) 

40 bts 1 46 mph) 

45 kts (518 mid)) 


010 HP* 

1000 HP 

Petrel M)usumptlon/hr 

327 11w (45 galls) 

927 lbs (785 galls) 

Oil fonMumptlon/br 

_K-- - 

US Hw (4 galls) 

97 lbs (11 gulls) 


creases In tike airship the cnpaclt), und therefore the 
green lift, Increases as the culw of the dimensions, so 
that a comparatively small Increase In rise Is accotn- 
pooled by an enormous gain In lift, while the resulting 
Increase in tlie weight of the structure Is nothing like 
proportional 

To give an example, tbe airship of 10^)00000 cubic 
fret capacity hits five times the lift of tbe p r es en t 
2,000,000 cubic feet capacity airship, but the length of 
the former is only 1 7 times greater and therefore tbe 
weight of the structure only Are times greater (17>* 
Moreover tbe proportion Of useful lift, that is, lift 
available for fuel, craw, passengers and me rch a ndi s e , 
la weU over 50 per cent When compared wtth gross lift 

Bearing thaw facta In mfod the following table shows 
the gain In lift and slight Increase In Jengti* for aif- 
nhlprt ranging between 9009000 and 1O0WI0O0 cubic 


the gain In lift and slight Increase In J 
ships ranging between 9000000 and H 
fret 

Capacity In Gross Lift Length 


Diameter 


cubit fret 

istfpas 

In fori 

Uteri 

2000,000 

, m 

649 

19 

3.000000 “ 

9tl 

796 

904 

4000000 

141*4 

810 

90ft 

5000000 

1510 

979 

tOTJ 

0000000 

mz 

42T 

1190 g 

7000000 


m 


8000009 

9419 

1041 

1954 

90OQ0OQ 

1794 

1051 

1904 

10000000 

99B.fi 

UM 

159.X, f 


A series of ammMm hate turn w wW aft ft p M 
the perfoftnanoee «f ah altattp of uflOtoOTfr taste mm 
and thnae estimated for a tunnI of fiphfo font, 

and am p res ente d in the center penal. - 1 * 

From these figures H wfll he seed thxtthe 

and weight-carrying ng ge rt ty yt ttajrijwnfMlp m 
merely a question of rise. For the 100000ft cme foil 
airship of the future the range is to almost no intents 
and purpoMi unlimited and the wrigbi«c5oeyint 
parity large, dome 900 toon Oft wW*e available for 
fuel pasasogers and freight and the" eoduranc* at 
cruising speed of 40 m.p0. works out fo apPWWflfoSkriy 
three weeks and the range to noma 90090 miles or 
nearly ones round the world. 

For the present, however* an airafcftp of this atm fe¬ 
ists only in the imagination and it mitt ha of gtnatm 
Internet to conridtr the oomznerdM praperisot *n air* 
ship already building. Air Commodore R. 11 Maitland, 
OMO, DSO* RAF^ the head of the BrttUb Airship 
Service, gave certain facts and figures in a lecture be¬ 
fore the Royal Society of Arte in Iridoe a few notthd 
ago. Three are particularly taloabla as being the firek 
which can be regarded in any way as official. The type 
of airship chosen for tbe occasion was **BW (now 
known as “ZR-2"), which has bean purchased by the 
American Government and is nearing com^otton at her 
constructional station. Air Commodore Mattland ehoee 
an airship of this capacity since nobody could deny the 
possibility of building one of this sine, although ha- had 
worked flguree for a 4000,* 

■ ■■ ■ ■■ 000 cubic foot ship which 

I gave etill better results. 

ie future J25, “1** ££L2 5E 

- feet She could carry 15 

W Cu Ft Shtp tons for BO hours at a oo*- 

KB.6 tons tlnuous air speed of 60 ULpJb. 

*ma (approx) The assamptioo was made 

30 tuna that she would fly about 

170 tons 2000 hours in the year at an 

—---- average ground m ead of 45 

lm (8*13 mph) m p.h, although confldwice 

wmo HP was felt that the M@bsr 

li« (450 galls) apred could be maintained. 

Iw (30 galls) This would yield a yearly 

. . . ” - ■ ground mileage of 119005 

;ta (09 mph) ml ire und allowed the air- 

1700 H I* ship to be laid up for thru* 

lt« (278 galls) months each year 

I* (22 galls) The cost of such a ship on 

——;-—- war figures Is £400000 

(■boat *1,480,000, but It to 
f 800 H 1 agreed that with etandardft* 

* CW «Mto) 2So? tto prlc 

w (11 imlto) to taooaoo («boM 

- *720.000) 

I The «*t ot • bo*, atetto* 

. J mnatotliig of fu 

plant, wMkabopa and tonO- 
Ib* >i*bta orer aammadlnc ground to tBOO/XtO (abont 
* 1 ^ 80 , 000 ) or with abed to bonaa on* ahlp, UOOfiOO 
(•boot *1,440,000) A mooring baaa, ov&od with 
mooring mart, gaa plant and aamU atoroa, ate* mogld 
cort f46^)00 (abont HOMOO) lb, hoaaoi wO) allow 
HoirtoM to bo m a lnt nl n o d bot w oa n all parto of tha 
Brtttoh Empire 

Tba route propoaad for working oat tha eort par *on 
mtto to England to India 'rl* Onlm> If fglml gad 
Cairo dooiMa ahoda mrittomdi* and la Min a 
mooring dattot ton atniaipo woold bo oflim on 
tbto Note, wob dptog *B00 bonra, and wltb Ihto amggo- 
mantn woridy nitte. onch orgy won^d ba pdiaWf » 
Baeb alraUp wMIdoamy U tong land Cara Mdagf 
of bo to«n. «t> dying ttma from Ifttolggil Ogjm* ont 

a^y?, 5aw.“!5»** *r* ?r 

TarbMaAgdrca )m«o fan Srtf lor tbfdoUVSftar 
»-.«• m an lfl»t>to »0 aorrita. *a£ tM* ggg&Wdb^- 
n*b tfa ttfA Otot tbo «mu, ia4to«Uo^lbjpMrba 
(to* jm> 

die tlrtotoWto (tojty ^ 
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Synthetic Agriculture 

* Bdw Knowledge end Consideration of Every Factor Can Increase the Farmer’s Return 


****** that art os 
obtain* In agriculture. 
UMmm afmwiM arid bn acobunts* for by tbs vary- 
** “Wl «f iawd, they might Men natural, bat 
1 snwtO oe land nattrigg rtmflar conditions. 
.Jfc tfr* international statistics reveal that 
JM0 hi to* all over the world, besides a 
QenOiTitft^ t*w good ytdd% by far the greater nan 


Timid tecta at* moot atgnlflrant, and ti all who are 
Orntacaant qrttfc practical famlaa Tory well know, they 
tougtbs ascribed to tht unappropriated conditions of 
produ ctio n. At g natter of feet* agriculture, which la 
a war diftentt industry, iWrtdriad for lu proper work- 
in* a MW adtattlle knowtodgs tban any other, la too 
often WkM on in tin noat Indifferent fashion. 

W mee ds pe rtn e ata panted oat In aU countries 
haw pmed that practically no son le riA enough 
to prodttto nwhnuB crops, and various means of in 
cre as ing prodnetloa hare been pointed to Hence more 
tetcuahfu agriculture with higher yields, but yet here 
several factors that influence the crops were either not 
taken Into account or were not given attention which 
they deaerre, so that finally synthetic crop production 
was evolved which brings the possibility of the soil to 
its very Unfit, 

Ir rtMiwatl the most advanced stage of crop pro¬ 
duction* and la, after aU, the only sound one. It is 
baaed mk the knowledge of the various factors which 
tuflaenca the- crops, it has the advantage of being 
SgpHeabte hi aU countries, whatever the prevailing oon 
dttloos, because H take* them Into account They are 
the tame ev e r y w her e although their value varies prac¬ 
tically with every case, so that no easy general rule 
oak be applied, bat a previous Investigation becomes 
necessary This Investigation bears not only on the 
SOU, but also on the climate, local conditions, and the 
pomlbfo Improvements. To this improved situation 
the moot suitable crops are adapted, the soil being 


By Henry Vendelnutns, Agricultural En gmuw 

worked by the most suitable machinery and Implements 
This means a process of selection from beginning to 
end, which by its cumulative Influence not only allows 
Increased yields on good land, but also tends toward 
bringing the capacity of poor sou dose to that of good 
•oil and brings practically all waste land within the 
•cope of reclamation Although full results could 
hardly be expected from the flrst they are very marked 
already and go On improving for perhaps three years 
until the limit of the possibility Is reached The 
successive Improvements may Usd to new possibilities 
In the shape of more valuable crops which become 
adaptable to the site When this Is accomplished, ro 
tatious as they now exist become obsolete and are ataui 
doned lu favor of such system of cropping that yields 
the highest return One of thf consequences la that 
wheat which has been held to be the staple crop is no 
longer necessarily considered such and very often will 
make room for better paying propositions 

In the following survey of the protean which cannot 
possibly cover the whole matter, several Interesting 
points are recorded 

Synthetic agriculture not only Investigates Into the 
composition of the soil, but also Into Its geological 
origin, which is often more Important as giving lufor 
mation about the asslmllublllty of the components but 
whatever the composition ho it is practically never 
considered rich enough In available feeding elements to 
supply the food for abundant crops, so sometimes the 
quantities of manures and chemicals supplemented arc 
extraordinarily high In comparison with what used to 
be considered a /literal dressing. 

For instance, on good land potatoes m«> receive 
sometimes, in addition to H to 10 tons of farm manure, 
as much as 10 to 12 cwt of super phosphates from 7 
to 9 cwt. of potash salts, 0 to 7 cwt of ultratc of soda 
and so on Pastures 10 cwt of basic aiag 4 to 0 cwt 
of kainlt, and 2 or 21/4 cwt of nitrate to the acre 
erery jeur, according to the quantity of crop* taken 


Also more attention ts directed toward Uma or 
chalk. In many a soil it gives exceptional remits, 
thanks as much to Its flocculating property, and the 
creation of an appropriate medium for favorable bac¬ 
teria, as to the supplying of wanted food The physical 
conditions of the soil and the subsoil are of fur more 
consequence than the) used to be considered. The 
coarseness or fineness of the particles affect to a 
great extent the availability of their contents, the 
power of retaining 1 hemleals, water and fertillalng so¬ 
lutions, the development of roots, the aeration of the 
soil, Its permeability, etc , the proportion and quality 
of the humus. Humus Is greatly responsible fer the 
capatlty of the soli for rulnlning moisture probably as 
many crops are prevented from reaching full develop¬ 
ment from shortage of needful moisture as from a laik 
of food 

A good supply of humus yields a more favorable me¬ 
dium for ucriihlr bm terial life Kxceaa of humus keeps 
the soli unduly wet, cold and acid, and may be cor¬ 
rected by applying lime and aerating the soil, prac¬ 
tically 90 per cent of arable land Is Insufficiently pro¬ 
vided with humns Shortage of humus can be cor¬ 
rected by nrgank manures green or otherwise. Soma- 
times no farm manure la produced, hut even where It 
exists the quantity is quite unequal to the require¬ 
ments of the laud Therefore recourse must be had to 
green mamir«H »n a rule legumlmmae are used They 
are only exceptionally grown oh main crops but ara 
constantly used ns muh crops, either on the Inter¬ 
cropping or the nftmropptng principle In synthetic 
agriculture they cannot be dlsfieuscd with altogether 

They not only net on the Hoes Indicated shove but 
also enrich the will hi nitrogen, set favorably on the 
Imcteria of nitrification, bring a good deal of water Into 
tbe soil and darken Its color This latter point, al¬ 
though quite Important, seems only to be appreciated 
b> horticulturists 

< ( oniintied oh pnyr 88) 


e Correspondence 

la the cofTOpondaM oo luui a. Anonymous comm- 
w es rtoas p a nne* ba coa k dm sd, bat tbs atom of cor- 
luapondsnt* will be withhold whan io dented. 


Japan and a Big Nary 

To the Editor of th« Scnunno Ambucls 
la tbe editorial column of your mag a iliw of May 28, 
1921, yov take up tbe qneotloo of n»r*l disarmament 
tad atg* that the United 8Utee eoonomiee becauae 
England hae •crapped a large part of her navy It I, 
agreed that diaaraMBtent woeM be a good thing and 
we all hope that the day i, not fer diatant when all 
fonaa at military avdpmeot will be at far oat of date 
a* hoopekirta, bat there ere a few Important tact* 
that wa moat not overlook before beating oar eworda 
into pruning book*. 

Tor teatnnee, the naval appropriation of ear little 
nMfihba* aoroea the JPadfle toe 1981 la laat about a half 
a tHUkm yea, Now a yen la only equal to fifty cent* 
la HOW rati ateaeg, bat ceostderlag tbe dillereooe la 
pay at fa n anea, and American aea^ea and ahip-boUd- 
en, (t aqmtt Oboot two doSara That bring, their 
half a Mute yea op to about a billion dollar* agatnet 
ear p a o p aaaf half a bUMaa. Ton have wrrwS* Sated 
that aavat etrength U reiaUve. How long wW H be 
that- wa -wV bare a relatively atreog navy tt we do 
not keep oa tho toereual Bo much for that 
SfiV, tea go ea a oB le what la Japan buUding ante a 
tevrfaajl Bte ofinot afited and, an eapeaalve jtay 
tttaj te * t tett aa wach aa we can. Sorely the Chi 
aaan-pg Xiaataa art apt fidng to lamp on them, Eng- 
tahfk Maw eetelea have no quarrel with Japan. 
WattMtean, tetea la a treaty between than, Thereto 
SIM wa want that bSoasa to the Japa. They 
tefeMta top tee aoettkatytaatetok teem Therefore, 
MiHShV that they do hot need a navy to defend 
:r3L -'--' ttecataonly tee avowee toft end that to 
teartfer « wa* of teahr tew. And their 
; l* the U. 8. A AndAtoakaand 
1 Pftoa tett *teS eftof, Aafi 
letawU and oar owA PadAe 

i pl to fr teat eelmit navy ta wane than 



no navy at sll It only sacrifices l»r»\e men and good 
material A navj at tile lsittom t»f the sea should never 
have been built Therefore, If wi sn* h» have a ntivy 
at all we must have one that will overwhelm all possl 
ble enemies aud do it easily We must put economy 
out of our mind and think only of efficiency until that 
day dawns when we will all send our navies to the 
•crap heap 

And the one grand argument for world disarmament 
is to show the world that we are capable at building 
so muefa faster and better than they, that they will aoc 
the hopelessness of trying to compete and decide that 
the beat pi aw Is to agree to universal disarmament and 
arbitration of all International disputes Not one man 
In a million would think of picking u quarrel with 
Jack Dempsey But when Jack gets out of condition 
and goes back to a second rater, they will ail be willing 
to take a crack at him 

Disagreeable as these facts are we must recognise 
them and act accordingly And the only logical thing 
for us to do is to build such an overwhelmingly large 
navy that when the world conference lor disarmament 
sits the offending nation will not dare to hold out 
against the rest of the world. If they are on anywhere 
near an equal footing there la a chance to quibble and 
refuse as she has done before. And what is more Im¬ 
portant still, If she refuses to see the hand writing cm 
tbe wall and insists In starting a war, we must be so 
thoroughly able to knock the rays from the son of the 
Japanese battle flag that it will never appear on the 
borlsoh again 

I am surprised, indeed, that such an admirable paper 
as the ScncNTuric Amxxjcan should fail to read the 
signs of tbe times. Instead of heckling the Henste into 
catting down tbe Naval appropriation la order that tbs 
American people may have a little more money to spend 
on Fords, prise fights and moving pictures, it should 
urge tbe creation of a mighty armada and an over 
whelming air three which are the only possible means 
of hringlxig about world peace. 

History has proved that there is no other course 
possible. The eurset way to provoke a quarrel is to 
be stmpet as good as the other feUqw, or to even let 
the other fellow think be le as good aa you are. Na 
poteen thoaft* be could conquer the world and did. 
almost Oetiim thought she could dp the some 
thinf gad so hearty succeeded that there was no fan 
la ft Japan has evidently not isarnsd her lesson and 
until She has, we must build, build, MM until she 


eccs the hopelwsm’KK and fully of her ways or else so 
punish her tlint nh< like the kitlser, will no longer be 
a menace to the human race 
Am h jwaee-Uvlng cltlxcn, a Naval re***rvlHt, a veteran 
of the late war, a fairly heav> tax payer and the father 
of a family which I hope will 4m* able to gron up to 
tnanhtxHl and womanhood and end their davs without 
having to face the prlvHthm and hardships of another 
war. I have given deep study to the matter and try as 
I may, 1 can see no other solution to tbe world s most 
important question F P Abcueb. 

Wilkes Barre, Pa 

I* H—l T pon Mecoml thought, I believe you printed that 
editorial Just to start something lou have Oo ahead 
ami publish the answers if there are not too many of 
them 

[// oar corrrNjKHKfcaf fj riffkt in At* ttiMmaia of 
Japonate polklc* Afar point far veil mnde 1f> think As 
is wrong —Euitub.J 

Why It Han Been So Hot 

To the Kdltor of the HciKierim Am can an 
I enclose a weather prediction and statement of tbs 
cause of the extreme heat of the last few days, from 
tbe pen of our local weather prophet who furnishes 
forecasts fur one of our dallies. This organ Is sup¬ 
posed to be under fairly intelligent management but 
evidently prints this yarn with complete faith In Its 
authenticity Its author views the solar system from 
the top of the ten story newspaper building (lu which 
he operates tbe elevator I, and arrives at the remarka¬ 
ble emduslons set forth In the printed Item I read 
it with a mixture of Interest and amusement which 
I hops may be shared by your readers Here is what 
he says 

**U Is likely that the whole solar system Is passing 
through a sone of beat, os it sometimes does. Such 
heated nones are created by a nearer approach to 
some stars or sometimes by the combustion of a 
comet There was an instance of the earth poising 
through such a sone in J8HR, where tbe disintegration 
of a comet was ladlered to be the cause ’ 

Let na trust that the solar system will noon get 
through the heated sone that It has encountered in 
space, and perhaps It Is given to hopo that It will not 
next run Into a damp region of the universe that will 
result in excessive precipitation t J 8 0 

Battle Greek. 
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L *I Towing cirriife of the ex- 
PtrimmUl mode] burin of the 
Navy Department, where hall de- 
ri|M are tested Right, Model 
of M Nt-4” flying boat in wind 
ttinneL 



With Model Basin and Wind-Tunnel 

How Our Naval Constructors Check Up Their Designs by Means of Miniature Hulls and Model Airplanes 


O UTSIDE of technical and shipbuilding circle* there 
fa not much known of na Interesting establish 
rnent in Washington which has contributed In no small 
degree to the development of the American Navy during 
the Inst twenty years and to Its success In the Great 
War It Is known as the Experimental Model Rosin, 
And consists of a large latiorntory where reaonrehc* 
are made to determine, by making small wood models 
and lowing them In a miniature ocean, the best form 
or shape for the under water part of nil naval vessel* 
It la possible In this manner to know long before a 
Ship Is built just bow much power must he generated 
by the boilers and the engines to drhe the ship at sea 
at Its designed speed 

When it Is considered that each of the great lialtlc- 
crulsers, 850 feet In length, now building for the 
American Navy, will require 180,000 horsepower to 
make a speed of 33 knots or pnuttenlly 38 land miles 
per hour, and that oath will cost when completed and 
ready for buttle about $30,000 000 tin Importance of 
the work done nt this laltorulory will be latter under¬ 
stood When u Klilp In wild to require 180,000 horse¬ 
power It moans that the strength and force or the ma¬ 
chinery applied through Ihe pnqa'llcrH to the wmtr Is 
as great as If It were drawn through the water ut 
the top speed hy 180,l>00 horses. If the reslstunco of 
the ship tan ho reduced h> run one per cent, U means 
that the work which would require 1800 horses lo do, 
cun be saved 

In 1800, when Ihe large cxpnnslon of the Nu\y began, 
the Navy ltepurrmcnt obtained authority from Con¬ 
gress to build U*e M<kIcI Basin and to equip It for Its 
Inuiortanl Work In the const ruulon of mw NhlpH 11c- 
fore tluit time and until U won completed and put ta 
operation (n 1000, It was necessary for the Naval con 
structors U> dejn nd lu the design of new 
ships, on experience with pro loin* whips 
and ou what they could learn from Euro¬ 
pean tenting basins, particularly from 
England where the method was first de¬ 
veloped by Dr William Fmude Wltlmut 
such a basin the American constructors 
were at a great disadvantage. Before 
this scientific method of ship design was 
Introduced, from the days of the “Constl 
tutiou" and other famous frigates dowu to 
the lron-tlad vessels of the Civil War, 
they laid shown themselves cupable of de¬ 
signing iim fast and powerful war ships 
us could be built by any other nation So 
lu building up u now and greater navy, 
a model basin was a necessity If America 
was not to lag behind It* possible com¬ 
petitors In sea warfare 
To Illustrate Urn saving In power muds 
possible by (he now methods, a compari¬ 
son of the battleship* ‘Connecticut ’ and 
“Mlch|goif* may l>e given Tlie find was 
design'd by the old methods and the sec¬ 
ond by the model basin method These 
two vofMots are of exactly the same 
length and displacement, bat to make 
their designed speed of 18 knots the “Con¬ 
necticut** requires 15,475 horsepower and 


the “Michigan** is obliged to use only 12£30 More¬ 
over, the saving In the necessary weight of machinery 
was available for considerable Increase In the weight 
of guns And armor, making the “Michigan*' a more 
powerful fighting ship 

One of the accompanying Illustrations shows the In 
lerlnr of the testing basin, which Is 435 feet long, 42 
feet wide, and 14 feet deep, nil enclosed In s building to 
permit experiments being made in all kinds of wentber 
On elt l»er side of Us* basin are heavy steel rallH on 
which runs n traveling crane, or towering carriage, 
driven by electric motors In a manner quite similar to 
ii street car 

Tlie models, twenty feet in length, are made of wood 
by e*iH»rt model makers, as exact copies of the under¬ 
water part of the ship to be built Another view on 
thlK page nIiowh tlie model of a fust cruiser being fin¬ 
ished by a model maker nnd lfiH|>ected hy the Na\u! 
contractor In charge of tlie Model Danin When fin¬ 
ished. the model In placed In the wnter, ballast added 
until tts draft correspond* to that of the ship, and then 
put under tin* towing carriage to which It In attached 
by a spring wade which weighs the force required to 
pall It In tlie wafer at different speeds 

Fortunately, it is not necessary to pull the model at 
1 lie name «i>ecd us the ship but at a much lower speed 
Thus for u ship 500 feel In length to run at 20 knots 
It Is necemuiry to low a twenty foot model only one- 
fifth ns fnst, or at 4 knots. Wliere (lie model 1ms been 
tested at a number of different nikhkIh, suy from 1 to 
4 knot*, the corresponding retfKiaiiee of (lie ship at 
speed* from 5 to 20 knots Is readily found by taking 
into consideration the difference In weight or displace¬ 
ment between the two 

After tho model resistance Is measured, the propell 



the flnMdng teaches to A msM Ml «f a f u t ur e ! 
the aaps r t toi sn pf naval - 


ers are put on the tiny shafts which are revolved tqr 
small electric motors so ns to drive the model through 
the water By measuring the horsepower taken by the 
motors and the speed of the model In the water and 
compering this power with the resistance of the modal 
ns previously found, It is possible to know whether the 
propellers are of the proper else and form to be *A- 
clent when used on the full-stsed ship. If tlie propell era 
do not work well, others are mode and tested until good 
results are obtained Jly these tests It Is possible to 
know exactly how much power Is needed for the ship 
and at what revolutions per minute the propeller will 
run 

The facilities of the testing basin are used to a large 
extent hy private shipbuilding companies to test the 
models of merchant ships. For such teat they are re¬ 
quired to pay the actual cost to the Government— 
about $500 for each model tested m 

The nu me principles used In testing ship models ire 
also used for testing models of airplanes and dirigibles. 
To ufjftlst In tlie de\elopineut of Naval ulnraft the 
Nuv> Department In 1018 added a largo wind tunnel to 
(he laboratory equipment. The tunnel, which la the 
largest In the w-orld, consists of a lurge air pipe, having 
u section eight feet hy eight feet, through which the 
nlr ts blown by a fiOO-horaeiiower motor-driven fan. A 
wind Mjieed us high ns 150 miles per hour may be ob¬ 
tained In another view Is shown the model of the 
seaplane "NO-T ip position inside the tunnel, ready fbr 
the test, Tlie models are made 80 Inches wide, that lu 
to say, from one-eighth to one-fortieth aa large as tba 
full steed airplane, depending on the magnitude of the 
finished machine 

By setting the model at different angles to the wind 
nnd weighing the lifting force and resistance of the 
model, it la possible for the constructors to 
compute In advance how much weight the 
airplane will carry and how much power 
will be required to drive It Also, what to 
even more Important tor a flying 
they can tell whether It wiU balance prop¬ 
erly In the air ami stay right side up. In 
the early development of airplanes many 
valuable lives were sacrificed because of 
lack of this quality, and qtlte aside from 
the onltuaiy engineering ooostdecatloiis 
of economy and efficient operation, this 
aavtng'Of skilled man power Is something 
well worth the cost of the wind ttumeh 
alike on engineering and os human! tartoa 
grounds. 

In the design and oensmetftan of the 
Navy seaplane "NO-4" the in* aircraft to 
crops tbs Atlantic Ocean, cartful modal 
tests were made of models both to the 
wind tonne* afad in the nodri best* to 
insure tot the craft when built would to 
What was expected of it Ths snomm of 
this deefe* to ample evidetooe of the vote* 

toe m u toh with too tt 

gives to use wtpd f 
in coa) duettos, 
tton in to top e rtsnco ef ton 
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Stnatal tha Titaceo Field 

“nUBNXNQ pUst-bed land” U a fa- 
D miliar phrase in the tobacco 
growing ami of the Booth, when open 
fire* an built ou the plot of ground to 
dastroy weeds end other extraneous 
growth before tobacco seeds are sown to 
produce seedlings for transplanting The 
toteceoiwoduettif district of the Connect 
teat TgUegr U replacing this method by a 
Steaming pro ce ss an inverted pan te 
employed hi driving steam Into the soil 
the equipment used In sterilising to 
baooo seed beds, thereby eliminating the 
prafttae of ad Intensive burning of brush 
and wood ou the land, constats of A 
portable boiler of 20-horsepower, heavy Boiler and 
%-inch steam boee* 26 feet long, % Inch 
Iron pipe long enough to convey the steam 
from the boiler to all portions of the seed 
bedi; heavy canvas or burlap, 210 feet 
square; a steaming pan to cover an area 
of about 72 square feet 
The batter Is placed dose to the bed, 
and the Inverted pan Is set on one end of 
a bed with Its Inlet nearest the boiler 
Boll banked around the edges of the pan 
traps the steam Proas a re In the boiler 
Is maintained at 100 pounds, 70 pounds of 
steam being the minimum for effective 
sterilisation Thirty minutes' steaming Is 
sufficient for a given area, the pan being 
moved along to a fresh spot The soil Is 
so Improved that tern fertiliser Is re¬ 
quired to produce thrifty seedlings. The 
apparatus designed for tobacco beds, with 
slight modifications, can be applied In soil 
steaming In greenhouses, outside frames, 
and even In open fields. Plant diseases 
are thereby eliminated as well as weed 
growth stifled Ity killing the seeds of ex¬ 
traneous growth, and the way Is thus luld Platform 
open for a bumper crop in the absence of m 

such competition 

When Oil Stops the Shifting Sands 

B ETWEEN Pendleton in Eastern Oregon and the 
mouth of the Columbia Klvcr the building nnd 
maintaining of the Columbia Highway has met aggra 
vuftog conditions caused by the careless conduct of the 
wind that blows upstream almost constantly through 
the summer months The high waters of 
the Columbia River In the spring carry 
down huge deposits of sand and silt. 

When the waters have gone down the 
sand remains, dries out ami the wind 
carrying It away forms dunes similar to 
those found along the ocean beach or on 
the shores of take Michigan 
Those constantly shifting sand dunes 
had to be tamed In some manner so after 
unsuccessful efforts to regulate things 
and to keep the dunes from encroaching 
upon the newly constructed stretches of 
highway It was decided to use oil The 
oil was applied to the slopes as well as 
to the Shifting sands as far as possible on 
either aide of the road 
The equipment for oiling the sands 
consists of two Supply tanks or drums The t 



Boiler and auxiliary apparatus for sterilising tobacco seed beds, connected for 
Pffctlcal performance 
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Platform corn harvester In operation Two men with this machine drawn by 
one horse can cut and shock m much corn in one day as three 
men cutting by hand 

ltdfl and a traotet which draws the oiling rig nnd supplies upkeep 1 

u and the steam to the compressor tanks tarried on a trailer nted nt a 

tiding and The oU lH heated by the steam and Is forced through com wltl 
met aggra a hose with a nowde mode of a short piece of half Inch to take n 

duct «f the pIjH? The oil Is atomised by the nt* am ami Is sent in qulrlng a 

ly through a fine spray for 100 feet or more The distance the 




■ ■ ■ 




The apparatus used In putting down the ell te make a read on sand soluble, ami 




spray carries depends a great deal upon 
whether U Is directed with or against 
pn.\aJLIng winds. Mhere possible the 
sprnjlng is carried on with the wind 
It Is claimed by highway engineers In 
charge of this eouHtructton work that 
when sufficient oil Ih lined this method is 
a cry infective ami the ciwt will, no doubt, 
not be excessive 

The Platform Corn Harvester 

C OHN Ik one of America h big crops, 
ami Its magnitude alone would msg- 
gist the illlltcult% of the task In harvesting 
the itmm use n< renge Moreover, corn- 

_ linr\eHllikg Is limited to a few days If 

acted for the feeding value of the fodder is to bo 
compU tcly realised H|hsh1 Is essential te 
mttlng tiie com for silage or fodder 
He 111*0, the value of a platform harvester 
which enn Ik* purchased nr made at 
home The phntngraph herewith deserilies 
the two-row hurvetder Two men with a 
platform harvester and one horse can cut 
and shock as much corn In a day as three 
men cutting by hand 
This machine Is a sled platform or a 
platform mounted on smnll wheels, with 
knives attached for mttlng the stalks 
Home made platform harvesters can either 
I* mounted on sled runners or on wheels. 
The harvester Is pulled by one horse and 
cuts two rows at a time Two men ride 
on the platform In eat<h and support the 
stalks an the? are knifed When rutting 
com for fodder, the horse Is haHi*d when 
the shock In reoi hed, the operators carry 
the cut rorn te the shock return te the 
cutter and proceed toward the next shock. 
The original cost of a platform har 
vest* r ranges from $20 to $50 depending 
on the make-up of the machine Itevold 
drawn by 0 f mjui y movable parts, the repair bills 
* are almost negligible Sharpening the 

knives usually represents the extiensc of 
upkeep It Is estimated that the maehinc can he oper 
nted nt a cost of twmtvflve cents un acre Cutting 
com with a com hinder Is much more, expensive, 
to take no account of the expensive Investment «f ac¬ 
quiring a eurnbinder 

Non-Metallic Gear Material 

U P to it fixv xears ago practically all 
noiseless gears xxere made from raw« 
hide t»r hnnl liter Roth of these mate* 
rials an. unsuitable ter timing gears, be- 
(iiiisp th<\ mw ill ami distort when 1m 
inersed In oil ltcceutl> a number of non 
metallic mute rials have l>eeu devcloitcd 
whit h lmxe siilllt leutlv high mothanlfal 
pro|K»rth » to i>cnnlt of their use in toothed 
gearing and arc mm sonorous ami Impels 
vlous to oil and alkalis One of the latest 
of these materials contains two basic ele¬ 
ments a phenol formaldehyde condensa 
tlon product and a fabric 
The material Is as strong as cast Iron, 
Is not affected by moisture or oil Is of a 
high dielectric strength and Is inert. In 
•and soluble, nnd resistant to most acids. 





. m tM,» Urn* a* tht JtotMat bate* <toft) nt alter <»Wlt) tla apftkattoa af oil to tha aawl fonaatton. Tha toft. 

m W pteU« hTietiS3y af a Wahid and graded sa et tea of tte Wgmway, ttttla aa It appears aa 
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Transporting Electric Current 

Modern Transmiadon lines end the Manner of Their Cnutrmdon 

By J. F. Springer 


O NF of the great ad rant 
ages of rieitrJfity a 
source of power 1 h th< earn 
and certainty with which 
the power rau\ Ih t ran mult 
ted from j Int t* jtolnt 
This la i n of tb« Imatf reu 
MDN fur thf htganth devil 
opmenta if waterpower 
a I tea 1u reeint yinm Suih 
sites are nftm In louitlonn 
far from anr of tin p Inta 
wh<re power la to lie owed 
11m maretft pout of eon 
gumption mav Ih 100 «00 or 
even more mllea awav The 
natural obtdailts that In 
torvem may Ih* frequent ami 
formidable W hi rt long dts 
taniia are Involved thi volt 
age la naturally ait at an 
exctMtlvilv high level ao 
that the problem of tram*- 
mlaafon brcotneM compile a tent 
with safety quextlonH tnvolv 
lng property and lift lho 
total croaasection of nn 
doctor may bo very tomdd 
erable bw iu>h of tin 
amonnt of turn nt that Is to 
be transmitted JhJ* will 
be accentuated where some 



Fconoray is the abject af this surprising method of assembling the taw era oa the ground gad tilting 

them op into the vertical position 


jMf imm to pitaM n 
podhdtaitftWpok m 
r e sul t of Mo lumpmol 

la to provide tee ihjoh 
with a brood bast whm 
this base is pat M» eosM 
with the ground' sa by ttfk 
lug ft* oppoaito cad of the 
tin prio-^ad tm MMt 
slipping, by stakes ** other 
wise, the gta polo mf bo 
mads to fetsto ftpwayd, tm 
its triangular baas as a 
binge, by ps »frf «S tea 
ropes This potting may bo 
dona by tasting enribos or 
by arna power After dm 
pole baa baas palled ap 
somewhat, ltd matter end, 
may be secured to g stdt- 
aUa point on the framework 
of tbe narrow tower tbs 
foot of tbe tower la pm 
rented from dipping by 
wooden stakes dritmi tats 
the ground or by aom 
equivalent meant. If now 
the ropea to tbe gbe pel* bo 
pulled on again, tea polo and 


other metal than enppir (as aluminum) U employed erected in rwent Tears are probatly nearly all to be tbe tower may both be rotated, aa hinges, unt i l the 
In addfteu to thi strictly engineering matters the i lamed as wireless tower* tower haa come to the rartkal Home read er may won 


transmlHHlun iiigtmHt must eonsiifir tost the entln 
dcvelopim lit lnt hiding thi truuMnlsal m line must 
make h rcnsniabh pnllt The nmlir mnv |H»rluip* 
gather from the ft riM lng * lit line that thi transtn! union 
problem mav oftin l«im< one of cinsldtralde dlth 
cnlty 

In tin older rtnv* when thi dlMtancoa were short 
ami the volt am 1 « flu wooden pok war found suf 
flclint And t si iv win re It Ih uurtlj a question of 
mippcrttw. tiligrnih ttlcphmi ilwtrli light and trol 
U\ Urns the p U is in giiurnl uw It in usually of 
wood hut Ih h mi times f i >mn ti or steil llut the 
steel timer Is n< w rapidly coming Into uw especially 
when luavv currents if hlj,h voltakc are to he trana 
mltted 

Hie wireless tewer Is a nlatid nfTalr Its fumtlon 
la to support the airlal While thin aie relatively 
few to erect cmh unit mnv easllv ho a very c mshl 
ora Hr structnn In fact the tallest steel towers 


1 he wooden pole Is In great nm In rouueetlon with 
thi ttsubmission of electric cnrnnt especially where 
thi weights to i»e carried are not ewmlve and where 
mainess to the ground of the conducting wlrea or 
mbits is permissible The erection f long unwieldy 
and hi aw poles U no trifling problem especially if it 
Ih required that tiie erpense per isde be kept at a low 
Irvil Om mitbod makes use of a derrick mounted 
ou four win els If the poles aie to be alongside n 
lull wav i r trolley track tbe movable dirriik may ban 
i timk car f»r Its supporting element Mr W A 
I adne a superintendent of a New Jersey public eery 
Ire comiiany built some years ago n apodal derrick 
wagon which is able to erect poles at points 10 feet 
from tbe wagon Tbe derrick mast Is supported at a 
IMilnt Utween tbe ends by an axle and a universal 
joint It Is temporarily guyed back by ropee attached 
to a ring at the top and to convenient points of at 
tachment near by the uae of this apparatus may be 


tier why the gin pole la used at all and why the tower 
Is not erected at once Just aa tbe gin pole la erected, 
by pulling on tbe ropea attached to It. Ik answer 
to these questions, one may aay that It la desi r able 
to huYe a considerable angle, in a vertical plana, be¬ 
tween the tower or pole and the rope attached By 
first tilting the pole a sufficient angle is made possible 
for the moderate weight of the pole alone Later, jfeaa 
a tope Is arranged to connect gin pole and tower, Van 
will be a considerable angle between this rope and tea 
length of the tower 

It la quite ruetomary to assemble and bolt or rivet 
together the complete tower In a hortmmtal position, 
the advantage of doing all of this work does to tea 
ground must be well nigh obvious However It ta- 
c r e esc s tbe difficulty of erection Never thete a a tela 
method Is probably more prevalent in the United States 
than the alternative of piecemeal erection in absolutely 
((ontlnurd an page 88) 


takm hs fftlriv representative of up to date practice 
with poles 

1 he wooden pole Is however becoming obsolete where 
heavy i»wer currents have to be transmitted consM 
irmbli distances To get tee wlrea up to new levels 
and to carry heavier weights are requirements teat 
have been met by the use of steel structur e s Some 
times tbe towers an very considerable affairs, so teat 
thilr actual erection at an economical expenditure re 
quires c arcful attention An analogous structure is tbe 
tower for a moduli windmill 1 beta are erected In 
more than out way Sometime h the complete tower la 
built In a horizontal position on the ground, and then 
tee whole affair is set up on Its base At other times 
the structure rises piecemeal from the ground up 
If the tower haa quite a nurrow base, it may be 
classed as a pole and be erected similarly likewise, 
the structure to he set up on end may be two adjacent 
uprights of a tower and the connecting framework. 
This may he set up after the manner of a tower With a 
narrow bam rhe procedure maj pursue the following 
lines i he pis yds is relied cm as the erecting ap¬ 
pliance In the p r esen t case this may contest of a 
long and fairly pole pierced transversely at 

’ intervals A pair of whites as an axle may be nded 
to help in the transportation of the pole and in tee 
earlier pert of the operation of upending it Tbs ants 
may be passed thromffi one of the perforations ha tee 
pule tee selection tang made according to tee eondl* 
terns at the moment A. dtpuple of ropes art secured 
to tee smaller end of (be gin pole. At tbe bigger eta 
a triangular frame is geta to the pels te sate sw 
__ aa to be In the same Sttfte Wfth the axis The tame of 

Another repremtotife <M*n foe . «*m nil. * ******** 

steel tower so arranged at tea spa of tee gw pom aa to be PW 
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!' With the Engineers of Industry 

A Department Devoted to the Physical Problems of the Plant Executive 

fjtie it denoted to business men, works manager*, production engineer*, and all other executives seeking the maximum efficiency m carrying on their 

editor of this department will endeavor to anewer all questions relating to plant equipment , factory management, and industrial affairs i n general. 


• " V«hM of Ck*a Windows 

Offil A»4 9004 to preach the compel of the 
*#d «l9* Irtadte* but goo» r a 1l y this practice 
H to he ta the interests of some manufae- 

special windows ot window cleaning com 
pMtjWfc' irkH refreshing to biw the same point 
ot ideffir tWdtitfht oat by a* abooinMy d bin teres ted 
f*o« the oottmerelal standpoint, 
tort Odtf hrochteterosted in the health of the worker* 

Writing tea NqWt inroe of r*e *toist rrmto Supple- 
mmt of lMta» to Itatttofa doctor has some tntereating 
titiiffii fctfftff'about MteBgbt and fresh air. The dirty 
Weptsl IMs authority, U a kind of screen 
bOiWW ktaHh. and those who seek It like the coal 
neofea. St Uap o W iah— the sunlight Unlike coal 
rothiyk on be re moved at a relatively mall expeodl 
tar# of koolMt Sunlight axerdaea a profound effect 
kk kttllf the gertaa of dtosaa* More Important than 
ttb la fta affect on tba human betsur at work. This 
effect ta beeem to g better understood as time goes on 
RsOWitty, Dr Leonard! the well-known English an- 
mffipiy, wrote 

44 iHa dtbmt, by his indoor life and by the moke and 
dost of dttta ia withdrawn not only from the Influ 
4MC of supttght, the radiant energy of which has un- 
floobtadij a moat jtoteat Influence on the cutaneous 
(Skid) nerves and feelings determined by the*©, sod 
probably a no toss important influence on the blood ami 
ojhtr times exposed to its action.*' 

Tba dirty window, of coarse, shots oat what little 
of the sunlight this Individual might obtain As Dr 
H1U points out, the winter life of a city dweller to a 
poor substitute at best for “a man’s life ” He spends 
hie day Within doors except for a brief walk to work 
or the train. The quickening effects of the sunlight arc 
denied him even when the sonllght to available, for the 
dingy office or shop to provided against the penetration 
oCMat healing warmth. 

ThU to all low, continues our English authority 
Men so weakened by their surroundings cannot and 
do not remain in food spirits. They become pale and 
Irritable. They work badly and they develop distem¬ 
pers of the mind. Like sickly plants, they become the 
easy prey of disease Their output to below that of 
whtoh they are capable 

The less o n to be derived from the foregoing to that 
It IS the payt of good business administration to pro¬ 
vide ample window space in the shop, office or factory 
tmhdiag In tbs first piece, and to keep such windows 
or any other Windows dean at all times. Teats mode 
on employees working behind dirty windows and the 
asms employeea wdrting behind dean windows gen¬ 
erally meal a 5 to id per cent Increase In efficiency 
Then to ho question about the importance of ample 
Uflfcfc particularly ennUght when possible, in the 
workaday world. 

Oifhattioa Motion Pktarn 

f 9 la a w*U-taow* fact that motion pictara an 
1 Mac wad (or aCnrtMaf par pen., hm of the 
•Crarttalac Dm actually brine abacra la the mailer 
riots*, t he e t e n , ileog with the turaal production* 
Bat the pocriUHMm a t m*USw motion picture Him* 
tor orcaalmtion wort «a Iko larce and naan plant* 
alflta bam sot on rot eoom to be appndatod by the 

Hmm U AO bettor way of tetUac a otory or espials 
tar certain machinery Or work than by motion picture 
It Malta the only aatttrmt Uncut* entaat, to twain 
wttSt rtA WkaUMf *o plant baa PMeo, Hnnaarioao, 
KwMjjtt, ?r**2*rtt«* and pti>er mUcrilaneow neon 
a, DritWif Jttkikfe's.% tba motion jActare cob bona* 
m* MtjPyi' inteith* motion plcttuc baa arms- 
Mtttflgnlph VMi'ft trim Mr ttpUdalnc on Idoa. 
.Kti mm jM TMtotri'riW *W #»* «*•««*»« to be 

SmlmSffSXiJnuim n * . 

sisas S&Oi'zrj.'ssi *s 


that respect no bulletin, ismtcr, Individual letter <»r talk 
can compare with the motion picture, which posit tvvl> 
leaves a permanent Impression 
Orgaulsatinu films are Intended to bring out certain 
Ideas that will mhke tor better work and better work 
lug conditions In any organisation For instance, some 
companies have had films made to sbow the various 
activities of the company, In order to Instill a letter 
understanding of the organisation, Its Ideal* and 
achievements, and also In order that the Individual 
worker might have some Idea as to where he or she 
fits Into the general scheme of things Klims have Im>ou 
made showing the right and the wrong way of doing 
a given task What better argument could lie found 
than to show a worker a motion picture film which 
depicts the wrong way of turning out hi* work Along 
with the value of the merchandise which such lnbor 
has produced, and then to show the correct way along 
with the increased value of merchandise thus produced 
The fact can be brought out that the more the worker 
produces, the more his earnings 

Fortunately, there are numerous firms specializing 
In non then tries l work today The cost of making 
apodal films is not prohibitive, particularly in view of 
the service which such film* give Non theatrical pm 
Jootors are now available In a wide variety of designs 
for the projection of the standard fclawL ceUnloid film 
or the so-called Safety Standard filn^Vrhicn Is made of 
acetate of cellulose and Is therefore slow burning, be¬ 
ing approved for one anywhere and by anyone without 
■pedal fireproof booth or license 

The Diciiel Engine Ashore 

T HE mention of Diesel engines generally calls to 
mind ft ship installation or even a submarine riding 
on the surface of the waves ^et as a matter of fact 
It appears that the Diesel engine la making good 
progress ashore, and is to he fonud In many targe 
plant* Thus one of the recent Installations of th( 
Diesel engine comprises four engine* each a Jlino- 
borsepower, four-cylinder twn-cydc unit, Imllt for the 
Phelps-Dodge Corporation, one of the largest mining 
companies In the world These four Diesel engines 
are the largest of tbslr type ever constructed for sta 
denary use lu this country, and in horsepower per cyl 
Inder they are said to exceed any Diesel engine ever 
built In the United States Two of these engine* arc 
going to old Mexico and two to Arizona. They will be 
direct-oodnected to 1850-kilowatt alternating current 
gen er a to rs to supply electric power for copper mines 
Sene conception of the enormous rise of these milt* 
may be gained from the following facts The talght 
from engine room floor to top of engine is 23 feet, the 
total length, Including generator, ta ">1% feet the 
width, 1914 feet, and the net weight 650,000 pounds 
The Diesel type of oil engine Is being rapidly adopted 
for municipal and general power plant use ami espe¬ 
cially for driving auxiliaries because it produces power 
at a lower cost than anv other type of englue Hineo 
the type we are referring to ta of the two-cylinder de¬ 
sign, It requires less floor space than thorn of the four- 
cylinder design, and having 1 ess weight it reduces 
Installation coat and fixed charges It will operate 
successfully on a large variety of low grade fuel oil* 
the special atomising nozzle taking can 1 of oils from 
28 to 12 deg Bfttimd 

Another typical Diesel engine Installation I* a 1250- 
horsepower unit direct-connected to a two-stage com¬ 
pressor, which to Installed lu the power plant of the 
Detroit Copper Company at Morenci, Arisona The 
aompreaaor has a capacity of 6400 cubic feet when 
running at a w»in»m speed of 180 rp,m The out¬ 
put of the compressor to \ arled by changing the speed 
of the Diesel tnfln* This to accomplished automat 
IcaUy by an air governor which varies the speed of 
the engine between 90 and 180 rpj# to meet the de¬ 
mand for a hr 

Plead are made for Hther constant or varia¬ 

ble gpeed operation. Such machines as compressor* 
btowtor enffidl* p ump * ige maofclpea and ao on are 
cottmottlg driven by the variable gpeed type, while 


many aoOfete inttaUatimm of the ceogtant speed type 
bate been made to electric light and p<fwar plant* 
dour mtU* textile work* ship yard* cement ptontff 


and mine* 


Putting Waste Vapor to Work 

T HK maumr in which the captMlty or u besting 
plant for n pni>er mill wu* Increased by the proper 
utlltantlon of waste %apor, I* described by W H 
Howell Jr In a |wper read before the Technical Asso 
dation of the Kulp and Paper Industry This novel 
hi heme 1* quite tj picul of what 1* being done in many 
progressive plant* with a view to reducing their 
overhead n* far n* possible during these days of Mack 
trade 

As Mr Howell Hinted, the usual practice has been to 
heat fresh air from outdoor* hy carrying it over steam 
coll* blowing it into the room and taking out the muto 
tore from the drlir* either by having openings In the 
roof or wltii exhnu*L fan* This *yatem has been quite 
highly developed and give* satisfaction provided it to 
properly ln*talled 

At the mill referred to, this old *>*tem was in use, 
hut a* the production was Incroaaed atamt 109 per 
(rut It was found to l»e Inmletpuite It na* then ar 
ranged to ventilate the machine room with two fan* 
One exhaust fan ta used for pulling moist, air out of 
the machine hood to the ecsmomlxer and a supply fan 
distributes the warm ulr to various points lu the room 
The hot outgoing air and the fresh (‘old air crlsscroM 
eA(h other in the economiser without actual contact 
except through c-orrngated plate* l*hc object of the 
corrugnted plate** Is to cunhie the closest possible con¬ 
tact for transmission of heat from hot moist air to 
the cold fresh air, at the same time sejmrating the 
moist ulr from the drv air Both fans are 1>elt-oon 
nocted tn a single JO-horscpower constant s|>eed electric 
motor 

In average winter weather (34* tahr ) the econo¬ 
mist r Is able to raise the outdotir air to 107* Kahr for 
dtatrlhutloii In tin machine room lu quantity sufficient 
tar all ventilating purp<»*e* and without the use of auv 
steam whatsoever This result ta accomplishtNl solel> 
l»y utilizing the waste va|>or going out of the machine 
hood and still leaving a large qmtutlfy of vapor avail 
able for oth( r heating purposes 

It was found Unit 107* was too wnrm for tho comfort 
of the operators, and a certain amount of moist air wa* 
consequently allowed to escaiic Into the atmosphere 
wittamt passing tiirough the cconomixer, so as to bring 
the air tc*miicrature supplied to the room down to 98* 
or 100* 

Mr Howell staled that, ao fnr as be know* this to 
the first practical use of the Idea on a largo scale for 
heating and ventilating a raathiite room without the 
use of steam from the toiler plant By its means 
first-class ventilation conditions are assured tn a place 
that formerly presented a very difficult and expensive 
operating condition Of course the intention to also 
to use such waste heat In some cases to aaalat drying 
operations In summer 

Wheel or “Snow-Baroed” Rafla 

T HEBE Is a prolific source of injury to rails which 
has attracted little attention considering its general 
prevalence that 1* wheel burnt rail* so-called, says 
a report of the Committee on Safety of Railroad Oper¬ 
ation to the National Association of Railway and 
Utilities Commissioner* The slipping of wheels causes, 
abrasion of the metal at the running surface of the 
rail head, attended commonly with the veneration of 
Intense heat by the frictional resistance involved The 
term “snow-burnt” is employed In some localltie* 
having the same meaning as wheel burnt, due to the 
fact that slipping of the wheels occurs during attacks 
on snow-drifts 

The heat generated on these occasions exerts a pro¬ 
nounced effect on the metal along the top of the rail. 
A thin layer of metal raised to a scintillating tempera 
tore, rapidly cooled hy conductivity, renders the steel 
excessively bant. Less rapid cooling anneals the steel 
Dee]) abrasion of the surface affords opportunity for 
the Inception of a line ot rapture The Urge number 
of wheel-burnt rails and the small number of ac¬ 
cidents which result from them Indicate that ordinary 
Injuries are not serious, but none esn be regarded 
with Indifference This hraneft of the rati question 
to far more complicated then to realised 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



Sectional view of brick wall in which 
a apodal plug haa boon inaortod 
to take a wood acrew 


Screw Holes for Screwleas Places 

NKV\ device whkh penults an or 
dlnary arrow or wire noil to lie 
fastened |K*rmnnently in tll<\ brick, 
metal, com rete marble, idate, giant 
plant* r or any other aulmtance, hn« lw»cn 
perfected and Ih being ntted Builders, 
plnmliern, ele< trlrlnns, and other trades¬ 
men «« well as engineer* ami luvnieu 
will appreciate the advantages of such 
a practical and useful jtrtbie, whkh 
can Ik* qtibkl} and enslly Installed for 
the hundreds of uses to which It Ih 
suited 

The mw'device consists of a hollow 
tnhe of longitudinal Htrands of Jute liber 
ectnented In Hmh a manner that when in 
position It Is imaflWted by moisture or 
temiwratnre cliunges It Is applied by 
drilling a hole of the proper sixe In the 
material to receive the plug with a 
sliding fit The plug is then Inserted, 
and as the screw or nail enters the plug, 
the filler strands expand fHltag the 
pores and hemming an Integral part of 
the substance In whirh It Is Inserted 
Tests made nuder at Inal working con 
dltlons have shown that this device with 
stands a dins t pull of 100 pounds In 
plaster, «00 pounds In Iron, and 12*10 
pounds In common brlik, when n So 14, 
2 Inch wn w wns used A greater resist 
anco was shown when an Indirect pull 
was used 

Providing the Rake With a Cotter 

F INDING It Impossible by hand labor 
to keep Bermuda grass out of the 
two-acre law n of the palatial home 
whore he was employed as head 
gardener, AllH*rt Conrad of Pasadena, 
Cai decided to do some exiwrlracntlng 


Ue fostened a long, sharp* broken 
knlfe-hlade across a common wire rake, 
and backed the running grasses and 
weeds vfIfli this It encouraged his 
Idea and be set to work to chisel by 
hand out of cold stctl what has come 
to lie known as a cutter bar mkp Rach 
tooth knife-like and pointed and set at 
a peculiar angle, 1« detachable no that it 
may be ground anew when dnlleri, and 
these tooth fastened against a sharp¬ 
ened bar make an effet tlve weapon with 
which to fight the wild grasses A lawn 
is cat and combed by It the fine grass 
passing through lietwceu the square-set 
tooth, while the ruiiiiera ami coarse 
roots are separated and drawn out by 
thp fpib k Jerk upon the handle 

For eighteen months this gardener 
used his new implement b lading that 
a few heliier* coaid do the work for 
merly done by fourteen ami seeing the 
rejuvenation of the old lawns, made new 



Bake fitted with ratter bar to facili¬ 
tate the work of gardening 


by the combing nml re-seedlng that waa 
now an easy matter, he Anally secured 
patent rights and put the handy, sorely 
needed tool ii|xm the market Thirty 
six hundred are now in use in southern 
California Park commission* ra are 
finding them of spe* lal value in mrlug 
for large lawn areas. 

Mr Conrad has also attached a little 
hoe to one cml of a lightweight rake, 
(at right of photograph) which gives a 
worker a double implement This 
lighter rake Is used u|sm iuwns In gcnsl 
condition, while heavier ones are neces 
sars where old grounds are to be made 
new 

Taking the “Kick” Out of the 
Shotgun 

T IIK ‘kick Iciw xbntKUu I, a fro- 
quint objec t of Ingenious Inventors. 
While tI m> recoil or ‘kick* of many dif¬ 
ferent kinds of guns has been ]Mt to 
work bj making it eje< t the spent cart 


ridge shell and reload the gun, thus re 
suiting In an automatic gun, for the 
most port such efforts have taken the 
form of Ingenious though simple shock 
absorbing stocks. One of the latest of 
such devices la shown In the accompa¬ 
nying illustration The stock of this 
shotgun, it will be noted upon careful 
study, Is divided into three parts, be¬ 
tween which are pUowd suitable com¬ 
pressible springs. The springs can be 
adjusted for any desired degree of re¬ 
sistance or shock absorbing qualities by 
the knurled wheels. It Is claimed thai 
this form of stock absorbs TO per cent 
of the force of recoil 

Hot Water for the Country Home 

T HK problem of hot water lu the coun 
trv home Is always a serious one 
Of late yearn there have been several 
JngenlonH hot water systems introduced, 
among them the automatic gas water- 
heater which automatically heats the 
water when a faucet is turned ou In any 
imrt of the house Where gas is not 
available however it would seem that 
some Ingenious 1 mentor could develop 
an oil water-beater that wnuld ulso be 
automatic 

A Tennis Ball That Can Be 
Pumped Up 

A NMV tennis ball manufactured by A 
New York concern may lie pumped 
up Uke an automobile tire when It feels 
rather flat after a strenuous game The 
inner hall of this tennis ball has a small 
knot of soft rubber attached to it and 
through this knot of rubber the imll Is 



Pumping up a soft tennis ball of nsw 
design, to make It like new 


inflated before the outside felt cover la 
adjusted When It Is necessary to rein 
flate the ball the needle of the Inflating 
(knlce Is pressed through an indelible 



Stock of a shot-gun, provided with 
adjustable springs to take up 
the recoil or *kkk** 


cross marked on the cover By pumping, 
the air la forced Into the ball Mil It 
feels sufficiently hard for use By pinch¬ 
ing the lull with a pair of small pliers 
at the place the puncture Ih made, the 
sealing Is made doubly safe as the knot 
of aoft rubber closes up after the needle 
point has been removed 

An All-Round Piece of Furniture 

F jl llOM Germany comes the all round 
piece of furniture shown In the 
collection of photographs at the bottom 
of this page This ploce of furniture 
Is a highly Ingenious combination of 
easel and table, and may be used for a 
variety of use* First of all, it may 
Ih* used sh a music stand, aa shown In 
otir first illustration The housewife 
may find It handy as a rest for her 
needlework, while the student may use 
It as a book rest and writing desk The 
artist could hardly find a better easel 
than this simple piece of furniture The 
fair sex, by means of a large mirror 
and the table attachment, can convert 
the rame piece of furniture into a dress¬ 
ing table 
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Wkat Are VitaaOuce? 

(Continued from page 70) 
Kfcntly the discovery has been made 
that the food richest In vltamlnes la yea at, 
of the sort we haw always thought useful 
chiefly for making bread and beer Aa 
early as 18R2 uu English physician named 
Moon reported the successful use of yeast 
as a medicine, but nothing came of it 
There appeared no good reason why u 
man should take yeast, for Instance, when 
affected with stomach trouble 
But In 1917 Dr Philip B Hawk of 
Jefferson Medical College, published the 
remilta of an intensive research which he 
had conducted with yeast and gave new 
impetus to the Interest of the medical pro 
fesKton Since then a nmutter of eminent 
physicians bare collaborated In this work 
and at least two of the Inrgest hospitals 
hare loaned tholr facilities to the lurestl 
gators. 

It now appears that there a as a very 
good reason for the English doctor s 
“foolish notlou although he himself did 
not RiiH|M*ct It Yeast contains in highly 
concentrated form the Yitamlne B an 1 
Is particularly useful as a general condl 
tinner Says Dr Hawk In oue report 
“In many of the cuses which enrae 
under our observation the yeast treat 
meat caused an Improvement In the gen 
eral physical condition of the patient 
(piite uuassociated with Improvement of 
thi aymptoms of the particular disease in 
question 

I dseases which appear to improve from 
the > ea st treatment Imlmle stomath 
troubles of nil kinds, constipation mn 
down and nervous conditions, loss of 
weight and appetite, bolls, blackheads, 
and others Tho Improvement appears to 
come from the stimulative effect of the 
vltamlnes on the glands, especially those 
of the digestive system, combined possi¬ 
bly with some other unexplained prop¬ 
erties of jeast 

Another significant conclusion was 
drawn from the feeding of yeast to rats 
4 A scrawny lethargic animal, rather 
dwindling In »Ue with imsleck coal and 
evident malnutrition will completely 
change Its apjiearance and responses in 
a few days at most on a diet unchanged 
except for a tiny bit of yeast 4 
Undoubtedly many persons are suffer 
Ing from a lack of sufficient vitamins. 
We use only the starchy part of our 
wheat polish mir rice, peel our vegetables 
and fruits and thus remove from our diet 
most of the vltamlnes Oenernl health 
could without doubt be Improved by re¬ 
placing these lost elements In this con 
iicitloii an eminent pb>sldan recently 
suggested that we eat nt least a quarter 
of the skin of each orange because it in 
rUh In vltamlnes 

Dr U Adams Dalebtr of the Division 
of Agricultural Biochemistry of the Min¬ 
nesota Agricultural Experiment Mtatlon 
has experimented in the feeding of vita 
mines to farm animals 
' From the standpoint of the stock 
feeder hb well as from the sociological 
standpoint" h© says, “this work suggests 
two Important things which merit em 
pfaasls first, the question of diet In rela¬ 
tion to sexual vitality, sterility, etc, and 
secondly, the Importance of fresh green 
foods for all growing animals, especially 
poultry We have cured llmbemeck lu 
fowls by administering a vltamino extract 
prepared from wheat genu 
“It is very possible that the laxative 
action of many fruits, whole grains and 
bran is due In a measure to increased 
gUmd secretUm brought about iiy the vita 
mine stimulation As a resqlt of our ob¬ 
servations we wish to state tentatively 
that the actions of the organs of Internal 
secretion are dependent upon 9» stimu¬ 
lating action of the vltamlnes Whether 
this is In the nature of a flapra stimulant 
fcoetoar nutrient or chemical nucleus of 
$ hormone Is of court* a matter of spec¬ 
ulation.” 

But we are Interested here, not so 
much In the improvement of the general 


health during normal lifetime as In 
whether this lluo of experimentation 
offers any hope that human life can be 
extended beyond the one-hundred year 
mark which, so far bos Iwn nearly 
always the absolute limit of life Will it 
not lie possible when the vltamlnes them 
selves, tlielr effect on the glands, and the 
effect of the glands ou the body are la*t 
ter known to live for two hundred or 
five hundred years? 

We may rentutnahlv com 1 tide from the 
m lent I fie evldcnci already at hand that 
such a thing 1 k plnuslblc at IcuHt There 
HccmM to he no doubt that th« ix>tcnt1al 
immortality of the celTs which compose 
the laxly has been established Tin re !h 
n growing \olmue of < vlflence, pcrhnpo not 
conclusive but making the probability 
von great, that old ngc Is Induced prln 
([{tally b> the failure of ctrtnln gin mix 
which exert a mysUrhuiH but a very real 
Influence nimn all of the bodily Uhmuhh 
F inally, th< life and vigor of these glands 
wem* dependent upon the myMterUm* food 
element, vita mi non. 

It Im too soon to draw {xwltlve com In 
Mono, but certainty the path to a vast 
new field of reeeun b Ik mm cleared away 
which field may bold tremendous results 
for the human race 

Home Building Simplified 

(Continued from page 70) 
to their six and eight room dwellings 
when economic conditions are again mt 
tied? I do not think so ] kmm of one 
case In the middle west where a new 
aimrtment hoUKe has lieen built lieMhle an 
old stylo one The new mmrtments have 
three rooms as against six In the older 
one The qunlltv erf the buildings Ik nliotit 
the same, but the three-room apart im nts 
rent for more than the nelghlxiring six 
roomR I know pirnonnllv that cverv one 
of the small but eutin ly modern and 
convenient apartments Is mi ted nil tbi 
time and that ever Him* thev were built 
the owner of the nix room suites has had 
trouble In keeping tenants 

Aside from Influencing the development 
of Kpuce-Huving ill vices, whhh are revolu 
Uoulxlng Interior orrnikgi unntH, tho 
holding shortage hns hIko hud tin i flV< t 
of stimulating Jimiithm In mw Di**h uf 
building matiriuls and lu the porfintlon 
of others. 

In the ^ iic\Tiri« Avikhiian of Mnv 
JHtli last there wa« dcscrllHHl in detail 
the plan of Mr billion l^ike for building 
small monolithic hollow wall concrete 
units In cwitrHltxed fat lories, the com 
plotc unit to Ik* delivered on h H|H»olnl 
tnn k to the lot, ready for occupant v T he 
cuiixtruotinn apparently nun nines pri 
violin oh Jet tioiiK to concrete homes In 
that It Is damp-pmofini, jsrmitK of an 
Infinite Tarlety of dcnlgns and does not 
require the erection and tearing down of 
costly forms «t the building site 

In this connection another small hons 
tug unit which has recently niude Its np 
pen ranee Ih of Inti nut In this case sheet 
Iren Is used In the mnstnu thm which bus 
manv novel features The thief feature 
of the house Is that no nnil or hole pierces 
the galvanized imtnl, so there are no 
points at which rust chii Httuc* the 
metal The outer walls are made of No 
jo gage sheet stei I, galvaulaml and 
painted, and formed into sections 24 
Inches wide with « rigid pressed steel 
stud In the center of each section These 
sections Interlock with each other and 
tho edges are held lu place and reinforced 
by Iron rods, which ran through the see- 
tlons lengthways, bolding tho roof and 
eaves securely In place and being bolted 
at the bottom to angle-iron hIUk The 
roof also la of galvanised sheet steel and 
together with the outer walla forms a 
rhrid watertight all-steel structure In¬ 
side this shell the finishing Is done with 
ordinary woodwork Walls and partitions 
are mads of half-inch asbestos wallboard 
nailed to wooden studding and rafters 
As an addad Insulation against beat and 
sound all exterior walla are lined with 


'^’ll&Alr Service 



If you are— 

a Flyer, 
a Student, 
an Instructor 
in Flying or 
in Construction, 
a Manufacturer; 

You will be interested in the 

bargains offered by the War De¬ 
partment’s great sale of Air Service 
surplus engines, planes, sea sleds, 
spore parts, and accessories 

Every conceivable bit of equipment neces¬ 
sary to flying will be found listed in the Air 
Service catalog which is sent to ell persons 
interested And the prices which ate fixed an 
only email fractions of original cost of this 
quality malarial 

For an in stan c e a new engine at $1001 
Twenty-four foreign and domestic makes to 
choose from Some are readily con ver t ed for 
use as marine motors Another Instance of 
the values offered planes at $100, $150, $200 
and up to $1000 

Write for the Catalog 

These are great buys, end you will find 
many others In the catalog Look over the 
values offered, Inspect the goods and place 
your older At the low prices, tbsse goods 
are moving tost. Get your orders In early 
Write for the Catalog today Address 

Material Disposal and Salvage D i v tol ea 
Air He w ift 
WAR DEPARTMENT 
WM-K,MaaM«MBIdc, WMhtaftM.DC 

wStiBET 

UNITllrniKn&STVRMr 

Suranure 

tenMvncaiqwnv 

mi ii i w a n ii i 


We WU1 Make It 

AoyiMni In s nets! suaratol or aovaky pro¬ 
duced Iron »r metal and fbiUh ed In sey color 

Waterbary Button Co* Waterbary, Conn. 

South Dakota 
State School of Mines 

RapM CRy, SMth Dakota 

11m Just dosed ths best ysar In ttshUnr' Few tatog^ 
thm# have at tbeir doorway sues a wonderful osMftr 
labumtorrwtlM Black mils ratoon ■>* 

Pearses are a real sd la CM. ffl Estr l sal, MtoAas. 
aadMataiwelssI Fastosettos. 

Xipiesse are low and much attention la drenthehi 
dtvMaftl student. Write nod let m tell you more about 
tbeadvanaute here provided. For oaMocaad book of 
views address. Tbs P re si de n t. 








88 


SCIENTIFIC AMERICAN 


PATENTS 

I I' IOIj 1 JAVL AN INVENTION 

wlmliyoi] hihIi to uaiunt jou rnn aj 
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Our vtuit iirtM in e extend¬ 
ing ovor a jwriotl of sevt*nt\ >ian r 
enables u« m many roues to advise 
in regard to patentability without 
any expense to the client Our I land- 
Hook on I *aten Is w sent free on re¬ 
quest Tins explains our methods, 
terms, etc in regard to Patents, 
Trade Marks, Fotvifn Pulsate, ste. 
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7 ear |6 00 

Bcleutlflc American Month)/ (sstabllsbed 
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Poatsie prepaid In United HU ten and powea- 
ilona, Mexico, Cuba and 1 anama 
Poratan P ei i spa 

Bcleutlflc American SI 50 per year addltlonaL 
Melon title American Monthly 73c per year ad 
dlt tonal 

Caaadlaa Paatas* 
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Sctentlflr American Monthly 3Be per year addl 
tlonal 

Hie combined aubacrlptlon ratea and rates to 
foreign countrlca. lududlng Canada, will bo 
furnished upon application 
Mam it by poatal or expreaa money order bank 
_draft ur ihecL_ 


■MINUS OPPORTUNITY 

r<»U <UN have a bictfiwea pmfawfnfi <*f your own and 
aarn ntg liiwine hi aervica fee*. A new nynmm of foot 
eomcUunt rwllly laarued by anyone at twin* In a few 
wank*. Kaay ternia for training opeiiliikwe^ cry wham 
wtUi all Ute trade you can attend to No capital re¬ 
wired or gontlN to buy no agency or wilhltlng Aildma 
mtHtenao n lahmahiriin H Hm-k llav lioaton M am 


BUStNUfl OPPORTUNITY 
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HalUmure Mil_ 
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Ihcturera or others who might bsooma miararted and 
are noancially able hi minlurt IlnlicttMter-Aemplann 
•xparJmeuta. Guaranteed to I* i«Mb Intarsatiug and 

K Til cal Address X. U. Blankshar, PO Box N, 

wtun, Ala. 



GAS, AIR, WATER. CASOUNE PUMPING 
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LEIMAN BRQSTaIR PUMPS 


ROTARY—POSITIVE 

Widely u*ed for gasollna mcAKuring 
fotriqa i>rmtiHr prem taper feeders, 
package wiapiei*, bonk: (UUng de 
VKCd htrl mi hralmg nnlfil* gas 
lurtwr* and blow pipn, agttmibig 
rhrWK-al and <dhrr Kiilntksig, (Uml 
basthtx testing for ksk* vacuum 
chatting mmini tnxinc* and 
pumps milking nniuin rbneks. 
Mowing sway vtamplnn and cut 
Hnga hum prow* and nuchnm. 

Ai-TBb 

LEIMAN BROS. SI WALKER ST, N.Y 
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felt Under thlLpresent selling plan the 
nnnplete house, So by 36 feet containing 
four rtK«n« awl hafli, in Mild and erected 
compltto with plumbing ami lLgtitlng tlx 
tun a for a little Jew than $2000 The 
botiKo nmy 1 h i xtended lengthwiw* nn tl*«- 
ulrod In two-foot unttK, hut eounot 1«* 
ramie more thnn on< Ktory fii bUght 

Vnr Hu mnn who wights to luilld n tlla 
tliuthf home fmm his own pinna, there 
1 h Intin^t In new tmtldlng inaterlnln nnd 
In the lnii>roveim ntH In old out*, notably 
In HtiHv*o eonidrmHofi 

(Hie ttf tin latest mat* rial* la n de 
velopmi ill of tlv iiMplmlt shingle In thia 
dim the uxplinlt hnne N made mueh 
heavier I him n»tml nnd u coating of 
gnmml xlate prr**pd on the Mirfnee Tf 
In iihmI in large Htnndanllxed aIhImi fl» 
aiding 

The Intent development In ntnceo work 
la the recommendation from the Bureau 
of ^tamlHrdii, whh h Is being generally 
accepted by ImllderH, that when metal 
lath la UHed the cuntomary wihmI “sheet 
lug ho dtKpcnaod with and Inatoad one 
coating of eement be ntureoed on the In 
Hide of the wall Tlil» oomphdely im 
lietla the metal lath In tkP eement, pro 
teetlng It from cormalon makea the wait 
more Are proof, nnd gives other doalrahle 
qunlltlea limulotlng pnjier la nailed on 
the Jmdde studding nnd over this are 
plmHHl the furring atripw to which la 
milled the expanded metal lnth for the 
IiihUU plaatir flnlah This method differs 
radhully from atntulnrfl praitlne and the 
requirements of junuy cltv building codes, 
whhh call for a solid Iwuinl sheeting no 
dor the outsldp ahieco lmt it la backed 
hy w (entitle InveatfgAtfon 

A Vewark \ T Inventor has placed 
on the markit a new stucco base which 
Inilils the proTOlw of remarkable resnltM 
It la In the form of alshs of Ini U thick 
IHirona concrete nearly as light nnd as 
strong ns wihmI, which are nulled directly 
to the studding of the house Only two 
eonta of atumi nre tliep requlreil to 
finish the wall The inside la plastered 
as nsnal 

The iHimslty of the concrete la secured 
In a most Ingenious fashion Small pel 
IpIm or purnfin or some Hlmllnr muterlHl 
nre mixeil wllh sand mid portland ce- 
nunt nnd the mixture spread In slab* 
mer wire mesh retnfonlng and allowed 
to set for n day and a half Then the 
alalia are placed In an oien and subject 
ed to a high degree of heat The parafln 
Is melted nnd driven off through the pores 
of the concrete the fumes caught and 
concUmsotl by distillation nnd used again 
In the form of pellets, and strange as It 
may seem this heating does not affect the 
structure of the concrete but merely In 
terrupts the setting process until the slab 
again cools off The product Is surpris¬ 
ingly light and strong It Is believed that 
the onh similar product now on the mar 
kef Is a light concrete manufactured hy 
a Beldnii firm, In which sawdust Is an 
ingredient 

While It mnv appear that tills method 
would make the slabs prohibitl\e In co«t, 
the maker claims the finished imUUing, 
lipcausc the labor item Is lower, cn«ta 
about the mimt ns hy anv other method 
of sturen working It Is elalmetl thflt the 
insulating qualities of the jiorous wall are 
rerr marked 

A miint»er of patentee! Htue<.*o mixtures 
Imre also made their appi*aritiice on the 
giarkit and qualities are claimed fiw 
emh Such uilxtariM nre said to he au- 
perlor to ordlnarj stucco tnd the 

miiierlal Is entirely damp proof, moN 
elastb, desirably mlonnl and so on 

Since houses nre at a premium more 
attention is Udng paid to mnktng them 
fireproof A Mheme baa bi»eu devised by 
n number of manufacturers of metal lath 
for rendering an ordinary frame building 
so nearly fireproof that it would he hard 
to bam It down This Is done hy the 
era flon of fires tops at all vnlneraUa 
points, as under all bearing partitions and 
Mtud exterior walla, celllnga over beating 


plants and coal bins, at chimney breasts, 
around Hues, back of kitchen ranges, 
around stair walls and under stairs. The 
plan adds about $200 to the cost of a 
$5000 house 

All In all the man who haa waited to 
lmtld UU home until conditions are more 
settled can profit b> some very remark 
able honsing developments for his 
waiting 

Tomorrow's Airships 

i ( oHtkiuet from- page 80 ) 

In this tom) the figures are based on an 
airship of million cnblc feet, which 
cun Ikj countructed in Kngland without 
difficult} by a slight extension of the 
existing sheds. This ship Is calculated 
to tune a gross Ufl of 105 tons and a 
disposable Uft of OH tons The eatl 
mated hjhhhI at full power Is 75 m ph sml 
the endurance, carrying 15 tons of pas- 
aengerH and freight, NO hours or 1800 
miles 

The proismed route to New kork from 
London Is via Portugal and the Asorea, to 
taka advantage of the better weather con 
dltlnn*, th# distance being 3000 mile** and 
the time taken 00 hours. The return 
Jourmy would l»e made hy a direct cross¬ 
ing of mime 3000 miles and time taken 
would he 00 hours 

With four airshljM working It Is autlcl 
pitted from mu examination of weather 
records that crossings would be practlca 
hie on 300 days in the year, and that 200 
trussing* could he msrtatalned. Flfteeu 
tons would admit of 140 pasoengera and 
tbetr luggage to be carried, or 00 pas¬ 
sengers and 10 tons of malls. 

Synthetic Agriculture 

(Continued from page 81) 

What used to be called theory has 
proved to lie of the utmost practical Im¬ 
portance, so among the practices derived 
from this knowledge la the inoculation of 
newly reclaimed land, not with pure cul 
turcs, lmt with Mill from a nearby field 
which had borne a leguminous crop the 
previous year These bacteria spreading 
slowly through the soil should be har¬ 
rowed In, and In no case left exposed to 
the burning sun This Insures a good 
first leguminous crop where otherwise 
failures had often to Ire recorded 

The climate has not been studied enough 
up till now In oouueUhra with crop pro¬ 
duction It plays an Important part. 
In mo fnr as It allows the obtaining of 
higher crops, when full advantage is 
tskin of its action 

Machinery and Implements are choaeu 
on the principle that only one type la beat 
suited to the work it has to perform 
I>ecp working of the soil is one of the 
great assets of synthetic agriculture 
Sometimes it Is necessary to proceed grad¬ 
ually hut the final results are lietter aera¬ 
tion humus, bacteria and feeding ele- 
mints for crops brought deeper, Im 
proved water supply, deep rooting en¬ 
couraged crops suffer less from beat, and 
closer cropping cun be Indulged In 

Subsoil log has a marked effect on moat 
of the crops, harrowing and especially 
sou lug are more often done too shallow 
tlian too deep and the moat favorable 
depth la seldom attained 

Rolling and hoeing have most remark¬ 
able effotts, they are not used to the fall 
exteut Justified by their usefulness For 
inxtnnoe, In summer a crop Is brought up 
rapidly by rolling, but once the tap root 
down, the Hurfaro must be broken to check 
emigration. The effect of hoeing has been 
trnuMtntcd by several people Into some¬ 
thing tangible like once hoeing equals a 
slum or hut twice equals a drefftng, but 
still the dressing value U often left aside. 

T rans p orting Electric Current 

(rowflorid from pope 84) 
final position The gin pole la usable 
where the weights do not become coneld- 
erahle With heavier struc t ur es, a pair 
of shear legs may be substituted fur the 
ordinary gin pole. These am two long 


r #ar*m *** 
^» « 

poles ao set as to lean ttofetti todr ottflv 
that forming Oie tides of a toll and tokn- 
row isosceles triangle. The feet of timed 
side poles may be secured to a HeHnea to i 
m e mb e r $t Its ends. This complete tri¬ 
angle may {hen be used mttofe after the 
manner of the single gin pole, 

It is highly important that all prepa¬ 
rations be completed by the moment 
actual hoisting to position begins. It 
seems that accidents dprtog the actual 
erection are not so infrequent A tower 
may easily drop when erection haa 
reached a point where the tower la at a 
45 degree angle If the tower slips at the 
location of the "hinge,” any amount of 
trouble may ensue, not to say toes of 
life or limb A goo<L deal of attention 
haa been given to the matter of this 
“hinge" One of the successful devices 
consists of a stout Iron pipe which Is em¬ 
ployed as the axle of rotation The tower 
will naturally have two legs oh the 
ground Over the feet are secured Shoes 
merie of angle bare. These shoes ace so 
shaped as to fit well and permit of being 
bolted to the foot through the regular 
rivet boles. Each shocrls provided with 
a steel loop so fixed as to project be¬ 
neath the sole The hole In these loops Is, 
nay, five inches la diameter When the, 
shoes have been bolted In place, the bot¬ 
tom legs of the tower will have two 
loops, one to each leg, forming, as It were, 
prolongations of the legs. A 4-Inch Una 
pipe Is passed through the two loops. 
This pipe is of a length to permit say, 1 
foot to project beyond each loop and to 
form the “binge" m which the tower to 
to turn during the erection operation. In 
order to prevent the pipe itself from flip¬ 
ping iddrways on the ground, a loop fct 
th# end of a steel cable Is passed over 
each projecting end, and the cablg Itself 
Is secured nt a convenient point Oil the 
side from which slippage, if it occurs, to 
to be expected Pins driven into tbe 
ground serve to provide tho proper points 
of anchorage 

When a tower Is being erected by the 
Shear-leg method. It Is Important that the 
erecting operation be not permtttSl to 
proceed too far It la said that many 
towers have dropped because of having 
been pulled too far over To guard 
against this, wire rope Is attached to the 
head of the tower and carried back on 
the aide from which movement la to take 
place Naturally, this line, which fa to 
be used substantially as a guy rope, must 
yield to allow erection to go on But it 
must be carefully controlled, and there 
must be sufficient resistance to prevent 
tbe erecting pull from going too far For¬ 
tunately, the maximum resistance does not 
have to be exerted the instant tbe tower 
axis becomes vertical Thera will be no 
substantial danger of falling over, to the 
erecting direction, unlit the center of 
gravity reaches the vertical plane through 
tbe "hinge ” 'mis means that tbe maxi¬ 
mum length of the back guy rope does not 
have to be fixed beforehand with gnat 
exactness, Tbe rope Should he long 
enough, but not too long, and there is a 
considerable margin permlaatMs. Conse¬ 
quently, It Is proper to secure tbe ground 
end of the rope to a suitable anchorage 

A single team Is sblc, radar ordinary 
conditions, to erect B 5,00$porad tower, 
with a pair of shear legs used in the man¬ 
ner described. If the tower Is of dou¬ 
ble this weight, three teams may be re¬ 
quired Naturally, one may use a tractor 
Instead of teams of horses or mules. 

The length of spans between towers has 
been tbe subject of a good deal of study 
Experience with very short and very long 
spans haa led to the oonciniiQR that, when 
everything has been taken Jut* considera¬ 
tion, long Intervals between towers la the 
preferable practice. First cost will some¬ 
times be greater, because qt the height 
and *etffct of tbs fiswqv towers* hot the 
mh*ptonane* of tints with tong mute 
decteedty legs. And thl$ to an tiSrtitot 
post bt SBd li Nd ; no a pig to stofth 
tnrawMt, TrrT frmftln frnw IDNfrlini 
liens of SttrirlcS sse rodeoed. 
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Positive Control 

T^HB Van Dorn Horizontal Hoist is 
* connected to the body by a link and 
arm arrangement which insures positive 
control of the body There is absolutely 
no danger of the body tilting suddenly 
under the sliding load. The body can be 
stopped and locked, or lowered from any 
dumping angle up to 45 s The truck can 
be in motion while the body is being raised 
or lowered, the hoist stopping automatic¬ 
ally when the body is tipped at a 45* angle 
or is lowered to its bed. 


Buy production at to nuwlO 

You can sell only measured production; wb pay 
operatives (or anything else? Buy the production 
ton your employees on as businesslike mum as rm 
sell it to customers 1 Have each man’s output Qm 
“bill of goods” to you) measured or counted by a 

COUNTER 


inja (Ul 


kettle 


(CM lost Omm kttf 


Any m ach ine where yam want to poeh down the producttan-coet 
ts a good place to pat on a Veeder Yon U fndjuti the counter 
far your try-out tfyrnU thumb through the Veeder boo kl et" 
certainly the copy e free. 

The Veeder Mfg. Co., hUSS'c-S’ 


Ivsty track operator 
should bare the Van Dora 
bulletin explaining tbe 
principle and operation oI 
Van Dorn Vertical and 
Horizontal Ho eta Write 
for your oopy 



Cut a w ay sits vine of the Vea Dura 
Hor soatal Hole* The power of tiro 
motor Is *rsw hind through a aortas 
•f gears to e JOt to ratio m4 h am* 
SW? 1 .1 m 

fMtny Mvnt aw 


THE VAN DORN IRON WORKS COMPANY 
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U StMywMjl Mins>*|l th* Wit daring a fas ud locating tho hWSdan mitraaoa to a port by mmiu of the radio Blgnala transmitted from th# two UtrktHcm# amm dimly to tin* rlyht and left of 
tha VSSNl* |» WmiiiMSIIi praaanftina of tba naaaoar 1» wMah tha magnetic aompaaa and the radio cnmpaM ara wed in conjunction with wlrrlmw altmala transmitted from a IlghthooM. 
t, Mama of wiring wqriopri hi 0 typical radio c om no w toataUathm 4 Typical radio oompam outfit u u*«1 by the l T S U^hthuuM Service. 


Detail* at tba radio eoMpaaa now owd la navigating »Mp« la Mfetjr daring foggy weather 


He Badto Cow pan and Navigatton 

By Behwi 0. Sfctrratt 

P puUra It ta too each to aay that fog will be 
robbed Of all of it* peril* to the navigator Hut lu 
view it taci t doHoMMitc la the radio crap a t n It 
Way bo dalssed that manhatlag rnlata or driving wow 
Win ba fog f l gt Qttw.tewer danger* to the mariner In 
thfo work for tba prowotioa at nautical aeeurity, tha 
But tt Ugbthowea and tha Bureau of Standard* 
at tba V, Sr fonrt K at Commerce have conjointly 
made valnabU id Important contribution* of lata. 

' Mm ta pretty well known, the cBectfoenea* of the radio 
«wnjmtP4KHi foadwintaily won n principle dia* 
COvare* m foe enrty day* of wlreteaa t e'fotp hy That 
1* ta an ta Wak then r av ll i d tbit the radio wave* 
Void'a*t W tattr ttwBfot anotw In an antenna or 
Bat-pal* 0>m of thew lieatrlag apparatna lay 
mem ta t h h aa n oncoming wave* 
^whjm on the ptiuw,haod< thi* reaction 
'hw'wikU wh*a-mutenaa or loop 
Wibt arriving 

/baahwMphKftbaa'tamirtaMfo 

mutt»*t 

gagg fe rjM.yv **», 


^Hl 




wuya to iihu trullse whst J* armed re-radiation 1 tmn 
uating from accidental ’ niiteuuio formed by adjacent 
Mire rigging, steel tusHtn, winokeHtaoks, derrick bourns, 
boat davit*, ventilator*, etc Him? lunt a tendemj 
at time* to produce apcomlary wireless *a\ea of salt! 
(teat energy to vitiate tbe direetirp influence of the 
original wares. Today, however, thanks to persistent 
research and Improvement, a circles* compass ran be 
calibrated Jn*t aa a magueth ooiiiimik* Is compensated 
to offset the Influence of local masses 0 f lrou and steel 
The experiments of the two Bureaus of the Department 
of Commerce have wade It clear that much can bo 
gained in receptive precision by adopting a fixed wave 
length for toff-frignafing use ami then calibrating the 
radio comimsa accordingly 

During the World War, the United states Navy did 
much to develop tha practh «1 application of the radio 
compass, and that arm of the national defense called 
into bring a number of shore stations which It has 
state operated aocc— afu lly oud btfpftflly Three radio 
ttettant wot*J» groups und an provided with radio 
wagww *IS which. on the request of a ship, la 
determined Che porite or that craft in the offing* 
TW* infofmftttoa U transmitted to tile veeari by wtre- 
ieea tri eg r aph y, When *two Button* cooperate, It la 
pOgtiM#, by plotting the directional Une from each. 


to obtain m irons ) tearing whhh ratabllslios closely the 
location of th< Inquiring navigator In lie effective, the 
<rnft uiust lie equipped to send n proscribed signal to 
the short* stations and thou must he able to receive and 
to translate tin response which Is lu code 
The l H I Ightbouae Service has sought to develop 
A system wlil< h would function In the reverse order, f^, 
permit the mariner to ascertain hb* jiosltlon without 
sending an> signals In short, render It feasible 
for a vessel carrying only a modest receiving apparatus, 
and without the aid of a wireless operator to thread 
her way confidently through an enveloping fog This 
haa lawn achieved by Installing at certain lighthouses 
and on same lightships transmitting apparatus for the 
propagation of prescribed wireless rignuls at fixed in¬ 
tervals—the periodicity and character of these aerv 
lug to Identify the dispatching source 
Aa will be readily appreciated tbe radio waves dar¬ 
ing hours of low visibility arc counted upon to iwrform 
the same guiding aervloe that tbe heacons would dia- 
ebarge In dark hours and while the atmosphere la clear 
Aa soon as fog Interferes or thick weather obscures tbe 
vision of tbe man on tbe bridge, the aysti m enables aw 
lected lighthouses and light vessels along the coast to 
i oat continuously distinguishing radio signal*. Tim 
(Coftiingrd os gage JOS) 
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The Bombing Teat* and Our Naval Policy 

I t the pmpli nf thin country and their CouRrena 
Interpret correctly the ruaults of the recent bomb- 
lug testa off the \ lrglnla rupee, they will demand 
the Immediate reinsert l«m In the Nary Hill of the 
two naval aircraft carriers which were ho atrougly rec¬ 
ommended hy the Ueneral Board 
The dramatic Mlnklug of the "OBtfrleoluml,” which 
went down plghti'en minutes after a mortal blow was 
■truck by a single bomb, dropped from an Army Mar¬ 
tin bnmlter, does not prove that the day of the big 
battleship lias passed It would l»e a grave minfer 
tune If this event served to create In the public mind 
any such belief Aa a matter of fait the sinking 
proved nothing of the kind Tito one fact which It 
did establish was that, If a 2000-pouud bomb 1 h deto¬ 
nated at a proptr distance lielow the surface of the 
water amt Lu close proximity to the submerged portion 
of an unguarded him! helpless battleship, which Is ten 
years old uud therefore at the olmolescent stage of her 
life, she will be sent to the bottom 
Furthermore, there Is little doubt among those who 
witnessed the bombing that. If a bomb of ^OUO 1000 or 
even 000 pounds' weight seores a direct hit upon a 
•hip, great damage will Ik* done to her equipment, par 
tlcnlarly to her lighting and electrical and voice-pipe 
eominuntcatloiio, and a large part of her personnel will 
be disabled by kUim k 

The one great outstanding lesson la this—that aluce 
aerial bombs cau work much deadly havoc on a dread 
nanght it In luqwrattve that a fleet Ik* provided with 
•very known defensive menu* for driving off or destroy 
log the enemy bombing machines before they can get 
within striking distance of the battle line 
There Is but fine absolutely effective protection of 
this kind, and that consists lu the provision for every 
fleet of su nlririane force, soflkleutly powerful to meet 
the enemy attack and obtain ascendency lu the air, 
early in any fleet engagement Kvery capital ship 
should carry upon Its turrets at least two font lighting 
or pursuit mm hint*, and (wo observation and bombing 
machines capable of being launched by u perfected 
launching device of the kind which has formed the sub 
ject of nimh experimental work In our Navy If our 
fleets are to lie In a position where they cun obtain 
mastery of the air, It will be necessary to go further 
than this aud provide for each fleet (one for the At 
lantlc fleet uud one for the I'm lib licit) a large aud 
fast airplane turritr capable of lumslug several ob¬ 
servation ami bombing mat blues aud fast lighting 
scouts To provide the needed carrying capacity, autl 
Huftii lent width and length of detka for flying off and 
flying on these whip* should be at leant 800 feet lu 
bugth aud they should have cuglne power sufllclent 
to enablo them to work up quickly to a spent of 32 
knot* 

We have no such fighting force in our Navy today 
1 here fore this much at least ba certain—that If, to¬ 
morrow, our battleships Mere lighting a line action 
against au enemy (bat possessed such an air force as 
Me have Just described, He would quickly establish 
command of the air, aud his bombing machines would 
U free to pas* over uur lines, where they would be sub- 
JimT to no greater interference than would come from 
the three-inch anti aircraft guna on our vessels. 

Now, talk with any experienced Navy or Army bomb¬ 
ing man, and be will tell you that he cures not a snap 
of the fingers for so-called anti aircraft fire He will 
tell yon that If a plane should be hit It li more a matter 
of luck than good shooting In this thi atatlittca of 


the war fully bear him out For It took only a little 
less than 1000 shots to score a damaging bit 
A strong force In the air, with airplane carriers in 
whlt-b ttiey can nest, repair and replenish, la the most 
crying need of our Navy today That ia the Urgant 
lesson taught by the recent linking of the German war- 
ships off the Virginia Capes 

The Literary Commentator 

\ KUY language must have Its classical litera¬ 
ture—though the persistence with which The 
Vicar of Wakefield retains its place ou the list 
ot the College Entrance Examination Board may some¬ 
times cause one to wonder by what test and under 
what authority the list of classics is complied Never¬ 
theless, Hassles there must be, nod careful, detailed 
Ktudy of these classics The man who makes this sort 
of thing his llfework has of course a different view¬ 
point upon such study from that possessed by the man 
In the street Hut even granting this, and allowing the 
professor of literature all the latitude that is by right 
his, we wonder whether analysis of tho text of the 
classics U not tarried to extremes of absurdity) 
Reference to any edition of Hlinkespeare or Milton 
that bears the earmarks of conscientious editing will 
bring to light cuscs where this question must, at least 
by auy but a classicist, lw answered In the affirmative. 
Much comment will properly be offered on the style, the 
grammar, the choice of words. The growth of the lan¬ 
guage will bare more or less light thrown upon It by 
a comparison of the teruia and the expressions em¬ 
ployed with those current a hundred years sooner or 
a hundred jeer* luter Ail this is defensible, and mure 
It Is admittedly Interesting to identify the incidents 
In the life of UoCthe which led to this, that, or the 
other great passage In his works It in pertinent to 
show sentences lu Shake*!***™ that reflect the lnflu 
once of Hacvm or of Hpeneer, or vice versa It Is quite 
lu order to lake an ol secure metaphor lu Milton, and 
show how It refers to a chain of Incidents In the life of 
a patrou or a friend But the assiduous commentators 
do not stop here 

When we turn the average dusairist loose upon his 
Cicero or his Khaketqieure or his Schiller every word 
of the original Is weighed in the Ittlauce with the at 
most care against all the possible alternatives which 
existed, and the precise reason why the author chose 
the one he did is set forth with learned gusto We 
have seen more space and time thus lavished upon the 
Justifiestion of a single Shakespearian conjunction 
than w« would be willing to believe the bard of Avon 
had list'd up on the entire scene Wo have seen more 
different accountings for a curious Miltonian turn 
than the blind poet could possibly have Imagined, if 
be had lain awake o' ulghts to worry about It In 
general, we have set u the classical irltlca put more 
heavy thought into word after word, sentence after 
sentence, passage after passage, than It wonld have 
been humanly possible for the original author to have 
employed in the same place He have seen them spend 
much valuable time and use up a vast deal of more or 
less valuable space In distorting with labored comment 
what is on Hm face a casual passage of the original If 
this were done merely lu the dcslri to search out the 
principles of good composition, ns unconsdoualj put 
Into prpulcc by a master, we would haTe no objection, 
Hnt the tenor of the commentators’ remarks predudes 
this supposition He sincerely believes he Is recon¬ 
structing tlie master's state of mind 
The Hassidst, unfortunately. Is In sufficient disre¬ 
pute In this ‘ practical' age to make It quite siqwrflu- 
ous for him to pile up absurdities of bis own to add to 
his low standing in the eye of the work a day world. 
Could lie not, by some chance, refrain from such studied 
nouseuae as marks so many of his comments on the text 
of his original) To bis fellow classicists they may 
give the atmosphere of deep erudition, to nobody else 
do they stand fur anything but the sheerest nonsense. 

Every Mu (or Himself 

I N the ruthless destruction nf our forests and the 
extravagant and wasteful methods by which we 
axe using up the natural resources of America, w* 
have been following a policy which has been truly de¬ 
scribed as one In which ft is a case of “every sun tee 
himself and th# Devil take the hindmost** 


The moat (UsCDoraging fact abbot the Wfcote situa¬ 
tion u that in spite of endless warnings sntf tha mum* 
folly prepared governmental statistic* showing the 
rapid depletion of our resources, particularly of our 
forests, nobody seems to be very much distorted find 
the movement to correct this abuse Is Apparently mak¬ 
ing very slow headway 

Perhaps In making the above statement ws are speak¬ 
ing too broadly, but ofthU we ore certain—that It la 
impossible to paint In too dark colors and denounce too 
strongly the ruthless way In which the forests of this 
country continue to be swept sway, 011 and coal coos 
consumed are gone forever, and a mine wurked out 
and su oil field pumped dry have been stricken off the 
list of the nation's economic assets. Not so, however, 
with the magnificent forests of this country For the 
conditions are such that hy judicious and Intelligent 
replanting, it la possible to make our forests peipet 
ual—so marvelous Is the recuperative power of Nature 
in the matter of the perpetuation of forest growth. If 
only she be given a chance. If tree plant!ag kept 
pace with tree cutting, Nature would take care of the 
balance between demand and supply 

That the thing can be done successfully, and fai 
generation after generation, baa been proved In the 
highly cultivated lands of Europe, where tho people 
seem to be possessed of a forethought and patience 
that are sadly lacking among the Inhabitants of the 
new world—lacking, at any rate, In this matter of for 
eat preservation. In writing thus, we are not unmind¬ 
ful of the work which Is being done by the Government 
through our Department of Forestry,, but If we are 
to get adequate results, the work of tho Department 
must have the moral backing of the country aa a whole 
The wo) In which our forseta have been and are still 
being cut down Is an exhibition of a callous and very 
ugly aelfisbness. in thin matter we must realise 
that there are duties which we owe to posterity The 
forests lielung to the people who shall come after ns 
just as much us they do to us, and If we cut them down 
without provision for their permanent continuance, wo 
■re robbing posterity of a priceless poss es sion and a 
heritage to which they have every moral claim 

In conversation recently with a Persian diplomat In 
Washington, we asked him whether the district of 
Persia in which he lived were well wooded. “Not a 
strip of timber," he said "Just miles of absolutely 
tiarreii, sun-baked mountains. Once, these ranges were 
heavily clothed with timber, but the Persians through 
the centuries have done what you are doing now In 
America—cutting (town their timber without rapUm 
Isbtng It" 

Representative l^avy, of Ohio, in a recent speech 
before tho House of Representatives, spoke to the same 
liolnt when be said “This question of reforestation la 
of monumental importance America cannot continue to 
exist aa s virile, forward-moving nation unless wo 
protect what w® have and start to build up that 
which we have so ruthlessly destroyed We cannot 
afford to be a nation of Vandals much longer America 
must reforest, or She will have to drink the bitter 
dregs of national decline and lmpotency" 

Sir Robert HadMd Win the John Frits 
Medal 

HE fine catholicity of spirit which has always 
characterised our American engineers in their 
award of the John Frits Medal has been mani¬ 
fested in the award of this distinguished token this 
year to the well known British engineer and metallur¬ 
gist, 8lr Robert HadfleM Sir Robert Is perhaps best 
known to tbo world at large through the application 
of bis principles to the manufacture of armbr-pterdng 
shells, and through his methods tor the prevention of 
segr e gation and piping to the casting of ingots^ both 
of which have from time to time been d esc rib ed and 
illustrated la this Journal. The John Frits Medal was 
formally handed to tiir Robert HadfleM hy Mr Ambrose 
ftwssey, as chairm a n of a delegation of American eugt» 
neera who had crossed the Atixntto tor tho p ur pose* 
It is a writ deserved rocqgnlttoa of tbo servlets ha has 
rendered to engineering practice and Industry 4y the 
discovery of nangawe— steel The Modal U the highest 
honor Mwttean oacftooQi w> tM*tow r IpA It ftm* 
with tho tall foppo Of fl* yninowta, |jp> 
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Ujtfl MKwh fltarttn.— Imm fa tot wafa 
•at iw fatnwatw eofaa, Uqold natatnca Mirtwi re- 
cwttr lAtrodaotd in BapUad an Mid to poitoa many 
advantages «wt mttolfa starters. Bull/ installed, 
they 0U b# Interchanged from one motor to toother 
of ft dUtosat vottag*. with uli/fat alteration to HqaJd 
Mtf to Mdt the mw rotor characteristic*. No dam 
age tft poaribt* through overloading. For certain Antic*, 
Ityfttt resistance starter* are dalmed to be the only 
practical starters, These starters are total!/ en 
chwd, tanrtiif cImaIImm amt preventing evaporation 
Of the liquid. An easy, gilding starting of the motor 
b effec te d without Jolts or Jerk*, 

0*t*rie*s gl e et ric Scheme. — After an Investigation 
oovs ti ng 33,000 farms, It ie estimated by the Ontario 
Ogremment that at least 1CMMX) farms will Install elec¬ 
tricity for Ugbtlng and power purposes as soon s* the 
necssssry transmission lines are provided It Is the 
intention to ooostruct 1000 miles of these Hoes during 
the next live /ears. The Provincial Hydroelectric 
P b ww Commission today Is serving about 200 munici¬ 
pal! tlss, operates is distinct systems scattered over the 
province, «*d distributes 906,000 horsepower of hydro¬ 
electric energy With the early completion of the 
QaeenatnhCfalppewa plant on the Niagara River, 110,- 
000 horsepow er will be nvftllable for distribution With 
Complete equipment Installed the plant will have an 
ultimate capacity of 826.000 horsepower 

Aft Inte re s tin g Po etrie sI Night lamp has made its 
appearance (n England it consist■ essentially of a 
spiral about 1% inches long and t Inch In diameter, 
which Is arranged vertically In a bulb filled with neon 
gas. Light Is produced by a discharge from this spiral 
in ft rimllar way to the Moore light or mercury vapor 
lamp, and the resulting Illumination is of a beautiful 
orgnge color The rating of the lamp la about 6 watt*, 
and Its life is said to be considerably greater than that 
of the ordinary metal filament lamp. It Is supplied 
for alternating current circuits from 110 volts up, and 
for direct current circuits from 180 volt* up Lamp** 
of this kind should find s useful application in nnrser 
left dormitories, hotels, theater* and *o on where a 
light of VOW current consumption Is required 

Tbs Krill Appeal*—Thare waa a tima when wireless 
tetegra|ihy appealed only to the so-called amateur, 
and his Interest waa rather directed toward the tech 
ideal find than the mere pleasure of gathering mes¬ 
sages out of the sir for whatever they were worth 
With the establishing of Government radio reports 
and a number of radio telephone broadcasting station* 
throughout the country, radio reception become* a 
matter of considerable Interest to everyone, especially 
peraoaa In remote districts who sre ordinarily more or 
less out-of-touch with the world at large. Today the 
farmer, the business man in the small village, the 
camper and other* can use a stmiOe receiving set and 
keep posted on what Is going on In commerce, politic*, 
sports, stock and bond market, and even religion. 

Iks Longest Tclephans Cable la Exist sues has been 
laid b etwee n Mast Prussia and the Oerman mainland, 
in order to get around the wedge-shaped territory as¬ 
signed to Poland This cable fas* been laid to avoid 
international difficulties from overland telegraph and 
telephone tinea. It Is about 100 miles In length and 
contains six telephone pairs and three single telegraph 
wires. Each of the twelve telephone wires I* covered 
with a doable layer of annealed Iron wire All conduc¬ 
tor* are paper-iwmlated Owing to the depth reaching 
some 8(10 feet at its greatest point, a double lead 
■heath, a double spiral of steel wire, and finally an 
outer interlocked steel armoring have been used 
Every miles a water stop has been built into the 
cable to localise any entrance of water Into the cable 
In caae of break. 

Getting Akftg Wttiteftt Platinum has come to be 
the mis rather than the exception with the abutting 
off of the platinum supplies In Russia, and with the 
evaMnccearing shortage and soaring prices of this 
precious metal, electrical manufacturer* ha vs had to 
develop ways and mans of getting along without it 
Fortunes^/, suitable wires, such It alloys of iron and 
nteMfr and h khri steri coated with copper, have com 
to be gteriraity uaaA fdr the leading hr wire* of Incan* 
distent lamp* Such wire* have the fcame co-efficient 
of sxsaurion ha glass and therefore make a good seal. 
He retofore platinum has been used for this purpose; 
bbviepti/t at Dm peasant high prides of platinum each 
laosgjftswwit imp might her* as tench as tea ceut* 
wettil joCpAM&mte wire, which wotbd materially add to 
th*ee* 0 ^ each tomes, The use of ptetipm for con- 
taak b e k fp to largely abandoned, ritbetietinr or ttag- 
SPul Jute «8fc gh* totter of he 

dtoNAMo work; and M: to not easy 

fifiSSMtetiefteifwpotebocctact with It 


Afttrommy 

Motoar Otomrt in Curbs Slovakia. — A central 
office for collecting reports of meteor observations In 
Onecho-Slovakla waa established in May, 1890, at 
Rdqbeubtfg, Bohemia, by Arthur Beer A noteworthy 
ft*tar* of this undertaking is that 14 branch stations 
have been established in different parts of the country 
fur the purpose of gathering Information regarding 
casual observations of meteors, as distinguished from 
those made by regular observers. 

Small Clouds an Japitor^-Prof. W. H. Pickering, in 
a remit address before the British Astronomic*! As¬ 
sociation, recalled the fact that during his observation* 
at Arequlpa ho noticed that the surface of Jupiter, lit 
stead of being couponed of uniform bands of yellowish 
white or brown, really consisted of au enormous nmn 
her of extremely minute reddish brown clouds, seen 
upon ft perfectly white background The effect of 
belts was produced where the cloudlets were numer¬ 
ous, and the light spaces where they were scarce He 
compared the appearance of these spot* to the well 
known 'rice grains” on the nun Their length* lay in 
the direction of rotation of the planet He said he had 
since observed the cloudlet* In Jamaica, and they have 
been *een In England by Phillips and Steavenson. 

Baremstric Effects in Msridlaa Girds Observations. 
—As the Inclination of plitue* of equal Imrometric pres¬ 
sure In the atmosphere varies, there should be a corre¬ 
sponding variation In astronomical refraction, affecting 
the apparent positions of star*. There ha* been a good 
deal of discussion aa to the amount of such displace¬ 
ments, especially In connection with meridian circle ob¬ 
servations. The mibject is discussed in a recent paper 
liyC C Wylie, who has examined a large body of astro¬ 
nomical observation* for this purpose, and made com 
parisons with the barometric gradients a* scaled from 
the dally weather maps of the Weather Bureau He 
finds ‘ by every method of attack, that the effect of the 
barometric gradient must be exceedingly mull, wo 
mnatl that olmerver* need have no feur of Its producing 
systematic errors in their routine work H 

Measurements ef Stellar Diameters. — The sensa¬ 
tional feat of measuring the diameter of Uetelgeuse, 
accomplished but December at the Mount Wilson ob¬ 
servatory with a 20-foot Interferometer attached to 
the 100-lncb reflector, has now been duplicated In the 
cone of A returns, which whs measured by Mr !• tj 
Posse with the same apparatus mi Feb 12,1921 With 
tli* mirrors of the interferometer 19 feet apart, the 
Interference fringes were invisible, Indicating an angu 
lar diameter of 0024 sec for the star From the 
parallax of Arcturu*, which Is kuowu with a con aid 
treble degree of certainty, the star’s diameter Is com¬ 
puted to be stout 19,000,000 miles. In a recent report 
ou the measurement of Betelgeuse Mr Posse states that 
observation* made in ftoccmlier Indicate the possibility 
of measuring Alpha Cetl Alpha Tnurt and Beta Gem! 
uornm by this process Concerning Betelgeuse be says 
the uncertainty of the mint measurement !h about 
10 per cent The effect of a possible darkening at the 
limb, which has been disregarded, would tend to make 
the measured results too nmall 

A Remarkable S p ectroscopic Binary.—The brighter 
component of the weU-kuown visual binary Tan Cygnl 
was found to be a spectroscopic binary by Barrett In 
1006, but its period waa unknown until recently On 
the night of July lfl, 1920, Dr J 8 ParasMvopoulos, of 
the National Observatory of Athens, took a series of 
photographs of the star’s spectrum at the Yerkea Ob¬ 
servatory showing that Its period Is only 3 hours and 
25 minutes, the shortest period heretofore found for 
any spectroscopic binary By assuming the surface 
brightness to lie the some as the sun's, since It has 
nearly the same spectral type, the radius of the princi¬ 
pal component la found to be larger than the distance 
between the two components Neither the hypothesis 
of a pear-shaped body nor an explanation along the 
line of the pulaation theory appears to fit this case 

Trve North by tbs Stars. — While everyone knows 
that the Pole Star la not exactly at the north pole of 
the heavens, everyone doe* not realise that. In the 
course of the smell circle which it describes about the 
pole, It Is exactly north of us twice ever f 84 hours. 
Obviously there must be some other star so situated 
that when a plumb line cuts it and Polarla the latter is 
In position to afaow the true north Of the easily 
distinguishable stars, the best for the purpose sre Beta 
Ursa* Uajori* and Delta Casalpoeim—both of them 
located below tbs pole. The American Nautical Alma 
age, Tap* Vlf page TOO, gives full information on this 
method of determining the true north, including the 
exact Interval of tbps one must wait after Polaris 
eemm vertically above one or the other of the stars 
named, uutfl It oocnples a place exactly en the 
meridian. 


9L 

Atttmmobfto 

A New Rwt-Proeiag Process, which has baaft an*# 
cessfully used for small automobile parts, has been 
evolved in a British research laboratory This con¬ 
sists In boiling the articles to be treated in a sola 
tion of hydrie-phoaphate of iron which produces a dark 
gray finish practically immune from the attack of mat 
It Is said to be very much more rapid than Ooslettislng 
and has no effect upon either the strength or temper 

Tbs Manidpal Gasoline Hea rs e. In Munich, Ger¬ 
many, hearse service has Uvn M communallsed” and 
will be carried out by menus of gasoline automobiles 
exclusively In the future Heretofore, the service has 
lieen partly 1u the hand* of livery men, who furnished 
borne-drawu hearses and partly of the city which owned 
a utimber of electric hearses ’the change from elec- 
trie to gasoline hearses was duo to the fact that the 
electrics were about worn out 

Reclaiming Uaed OIL — A new company has been 
organised in London with the object of reclaiming stale 
lubricating olL The waste oil enn bo bought at prices 
ranging up to about SUM) per ton and In some cases 
con he had for the oust of collection It I* planned to 
establish Immediately a plant near London wltb a 
capacity for treating 50 tons i**r week, which, it Is 
tolteved, can be easily collected In London and other 
plant* In the rarioo* large titles of the Kingdom 

To Clean Running Boards and Floor. —From the 
looks of the numlter of stained and dirty running boards 
on the car* in use it would seem that few motorists 
know how to dean them properly While soap and 
wuter will remove the mud anil Mime of the dirt, the 
running board* will dry with the grease spots and 
other marks a* plain as before These can be entirely 
removed and tlie cohering made to look like new simply 
by wli>tng them with a dean rag saturated with kero 
sene This Is also the best way of (leaning the floor 
boards. 

Pre-Heaters An American Feature.—European en¬ 
gineers have not gone nearly no far us we have In the 
matter of applying heat to the Incoming charge, from 
descriptions of European cars that have recently 
reached us This nmy l>c in part accounted for by the 
fact that none of the large European Industrial eoun 
tries has the low winter tenq>erature* that we have 
to contend with but the chief mason undoubtedly is 
that the gasoline sold In Europe at the present time 
does not have the low end point that ours has, and 
vaporise* at lower temperatures. 

Narrower V-type Engines.—Lancia, the automobile 
manufacturer of Italy, has evolved a const ruction, re 
ceutiy patented In England, by whl<h the width of V 
type engines Is decreased In a twelve cylinder engine, 
for Instance, the axes of the two seta of cylinders do 
not meet at the center of the crankshaft but a distance 
below the irunkshaft about equal to the length of the 
connecting rod Tho axes of the connecting rods at 
dead renters make an angle of 20 degrees and the 
(-ranks of each pair of cylinders make an angle of 40 
degrees In this way it Is hoped to obtain a fairly 
good balance 

Better Seated Bonnsto^-A recently devised engtoe- 

iKinuet lock of the eccentric type Is claimed to permit 
of the use of a much stronger *i>rlng than Is used on 
the p r e oo nt type of lock and still is? readily operated 
with one finger The eccentric locking clement Is 
associated with the bonnet catch in such a way that 
a two-point bearing of the rame is secured, the Inten 
tion being to prevent rattling and side motion of the 
IK>nnet. The bonnet lock Is adjusted by routing the 
Iwdy on the anchor bolt This lengthens or shorten* 
the lock, as desired Hath time the lock I* released the 
anchor bolt is automatically forced Into engagement 
with an absorbent oil saturated pad, contained within 
the lock body This lubricates all moving parts. 

Natural Gas Gasoline.—By the addition of the high¬ 
ly volatile natural gna gasoline It U possible to make 
use of the gasoline* of low volatility In even cold 
weather The failure of natural gs* through Ohio and 
Pennsylvania which are the two leading natural ga* 
states. Is of course going to have a similar effort on 
the natural gas gasoline industry An authority ha* 
iwlnted out the ever increasing use of the absorp¬ 
tion methods of manufacturing natursl-gas gaso¬ 
line This, he stated. Is a result of experiment* 
during the war on the high absorption qualities of 
charcoal This development 1* going ahead very rap¬ 
idly and plants using it are running at 80 to 75 per 
cent efficiency, which Is higher than by previous metb 
ods. It U also found possible by this method to ex 
tract the gasoline from natural gases which are very 
lean in gasoline and from which It is practically im- 
possibk* to get results with the compression method 
which was previously used 
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Depth-Bombing front the Air 

Results and Lessons of the Sinking of die "Frankfort” and "Oatfjriaelind’* Off {he VtqjjlliiA OaM 


rpiIK United HUtee Nuv> 
1 In to be congratulated 


niKiu the fluecetw which nt 
fended the recent elMlxiruti 
nIr bombing tcwtH, extuultnir 
ever a jiorlod of Hevernl 
nooks, In the count** of 
which m»vornl Hiilunnrlnes 
and <U**t™>crH n modern 
Hcotit < rul»er, and a 22,000- 
tou dreadnauicbt were went 
to the Uittoui Those whlpM 
wen Allocated to tlie United 
Htates an our ahore of that 
portion of the »nrr« nricred 
Oerman fleet whit h wmt not 
mink at Sea pa Flow or was 
Halvaged subsequently to 
that sinking. These ship* 
were allocated with the nn 
demanding that they were 
to be completely destroyed 

before the dose of August, 1021 The Nary decided 
that they would destroy them nnder condition* which 
would atmulate, to some extent, the conditions of actual 
warfare The plan of operations contemplated first, 
an attempt to destroy the ships by l»omhlng from the 
air, and secondly, should the bombing fall to put them 
down, an attack by gnu fire Hbnuld both of these 
efforts fall In the case of any sbli*. a wrecking crew 
was to be sent aboard and the vessel was to Ih> sunk 
by high explosives plum! within tier hull 
Many mouths ago, when these plans wort 
formulated and before the discussion as 
to the relative value of tombing plauen 
and battleships had grown to Its present 
dimensions, the Navy Department, In a 
fine spirit of cooperation with the Arm) 
requested the Army Air Forces to jolu 
them In these bombing attacks. We wish 
to take this opportunity to contradict the 
popular Impression which unfortunately 
the dally pveaa has done so much to de¬ 
velop, that there was any spirit of rivalry 
or fierce competition between the two 
forces. As a matter of fact, the Army 
greatly appreciated the opportunity thus 
presented, and the cooperation between 
the two was marked by good sportsmanship and per 
feet military coordination 

Conditions Wars Highly Favorable for tto Attack 

If we wish to get a true perspective of these experi¬ 
ments, we must bear In mind and It should be emphasised 
at the very outset, that the conditions nnder which 
the bombing was carried out were purposely made as 
favorable as possible for the attack It should be 
understood that never again except In the event of 
extreme carelessness hihI 
neglect, will any airplane 
force to able to fly. at Its 
own chosen height and In Its 
own chosen weather, across 
a fleet of anchored ships 
which has no defense what 
ever against the cuemy If 
you were to ask any of the 
bombers of the nt to eking 
air force he would bear out 
the above statement and tell 
you that from his polut of 
view ho had every iiosslble 
condition In his favor 

To particularise we may 
mention, first that the most 
successful approach to the 
target Is one that Is made 
with the target dead to 
windward, and In c\ery ease 
during the three dii>s ttifet 
no wore w Knesset* of the 
bombing, the attack wna 
made up the wind In an 
actual engagement such free¬ 
dom of choice would not to 
possible 

Secondly, each flight of 
planes wna permitted to pass 
over the target and with 
hold Its bomba, If the cap¬ 



"Ostfrleslaad” sinking, quarterdeck aubmergedf heavy Hsf to port 


terioetufl 

would enfchtettofettlttto 
a cfcatffk or mm 
as sbt saw {hd botoba It* 
lorn by tto'totoy, 
flag my wutt pH*# teto 
«m at the moot effect!?* 4a* 
from again*' eUttqlt 
tofrbOt particularly hpftft 
those which krs Iqundm 
from high altitUdto 
Lastly, there were ** tip 
posing craft fa the air. The 
foot fighting M U U Mfe 
of tbs heavy to m h jug tot- 
chine add* mrisas the hitter 
la protected by tor ow* 
snout* she vrffl to sent down 
before reaching tto target 

High rsemUm af JEDte by 


tain did not consider that the ixmltlon was ideal for 
releasing the bombs, in fact, a flight would sometimes 
pass two or three times across the target before it hod 
made the necessary corrections and considered itself 
In the best possible position. This, of course* would be 
Impossible In actual battle, where tbs opposing enemy 
craft would to In the air and a barrage of anti-aircraft 
shrapnel would be built up against the attack 
Thirdly, the attacks were made only In favorable 



Direct hit an “Frankfurt” i nets flash of fra g me nt s 

weather Low lying clouds, a heavy base and the 
approach of twilight were sufficient to call off the 
operations. In wartime, of course, the attacking force 
would have to taka Its chances of adverse wind and 
weather and poor visibility 
Fourthly, the targets were authored—a point of 1m 
meuae advantage to the bomber, when using his sights 
from the plane above. In an actual fight battleship* 
would to moving from 17 to 20 knots an hour, cruisers 
from 20 to SO knots, and the quick helm, which cfaartc- 


Havlng cleared the air by the above stataafrnt Of 
the favorable condltiona under which 4ft* ffttagks* 
were made* we hasten to state that the wort ton* 
against the "Frankfort" and "OstfrteaUnd" was ek- 
coUent The Amy and Navy bombers an to to efr 
gratnlatad. Due largely to the foot that they Wot* 
working off an old stock of BngUfli bombs, a l*tfe per¬ 
centage of the Navy shots pr oved to to “tod*" and 
consequently their work did art make such a dramatic 
showing as that of ttotr confr er es of the 
Army We remember one Navy tight 
which let fell taolf-e-doeeu bombs tot 
formed a beautiful pattern around and 
an the "Frankfurt"; hut not one of theas 
bombs detonated. Without having the ax 
act figures at hand, we thipk It ii aafr to 
say that fully 00 per cent at the bombs 
either made direct hits upon the tarfftt or 
dropped sufficiently near to have a dam¬ 
aging effect upon the submerged huh of 
tiie ships. When we remember that air 
tombing to even today, a comparatively 
new art, and that the sighting Instru¬ 
ments are considered to be In tto expert? 
msntal stage, we fed justified in pre¬ 
dicting that before many years have 
passed, bombing from the air, even at mocb greater 
altitudes than the 1000 to 1700 fret employed In tto 
recent tents, will take on something of tto aoenvaey 
of gun-fire, it should to remembered, furthermore, 
that about tto last man to play safe In warfare la 
your air pilot After seeing a single 2000 -pound tonub 
crushing In the undevbody of a bntitafrtp an though It 
were an eggsbeft, it la certain that under tto kttoelns 
of a great battle, upon which toe frte of a nation 
depends, there win be found many an airman who 
w wifi not hotitate to dtve 

down at 200 atifcn an hour, 
until he la Within point- 
blank range, and pUoa bis 
bomb In jute tto right por¬ 
tion atougatda tto onomy to 
oink him, and ttnk torn 
quickly 


Direct Hite 
ttr* te Fur 
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The aid and tto new. A Him out for tombing 

“Olympia," 20 years old, stiQlhk ratemlmlna 




During tto iteto of July 
13th ogalstt tto “Frank* 
fort,” which w* witomid 

5SU-SSff2TS' 

*»«• vt 1800 jmid. tatt tk* 
WtVrt, It *U jOMtU 4m* 

MMk ititUirtiHiM ttaMii nf 

aw 

sate hfta unto 4 ha ^ * 

<-to^to ^-totfuitos 
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gteVSri*? 

m tvm Mata, «kkot> 
Mil Iw follow*) • few M* 
tadr by um up py 


MMtpfi report which l» 
dMfMtMUtd of hl«b n 

vSrflfc tfc9 surrounding 

writer fnU b* flecked with 
MM rf ttMPMtt* of 
afc# M4 te# shattered 
M M «rt tiOpi 

4m M* More often, when 
thg stuokt had Aimed * way 

tt vi«U lie iapoaribte to 
detect titer Mfltorial teBRif 
even terririh tbe moct pew 
utfUl jUMtiec TO# most 
dramatic bit m 4 the quo 
with JmteedUtrfy vtribte re 
antes wee Med* tv e flOo- 
potted Unb White pained 
through tee eoper-etroctar* 
deck of Me ’TitotfnrC 
inrtflsMp, eed by the fore* 

of its endodott lifted the n , ., , ._ 

desk and bent It dver tb# Be««rkeble jtewftw 
•Me of the ship As we a mi ana u 

footed St tide through the glass oar thoughts went 
t*dt tnaee<letely to the sinking of the Maine and to 
the ramarkaN# way In which the foredeck was lifted 
up end anted back upon the sopcr-atructure In the 
great explosion at Havana The bombs failed to 
penetrate tbe protective deck of the Frankfurt and 
apparently did no great harm to the shell plating of 
tbs efctp above water They failed to start any se 
rloes leaks during the first several hours of bombing, 
and this la spite of the fact that the later bonibe 
dropped were of tiQfrponad weight Ho well did tbe 
< raiser stand op ander tela attack teat it began to 
seem doubtful whether she would be seat down before 
the day was ever The fatal blow was delivered on the 
starboard bow and not far from the ship s hull The 
detonation was heavy, tee hammer blow of it being felt 
through the water by oar Ship which at tbe time waa 
over 8000 yard# distant There was a Mg upheaval 
of water White ten mainly across tee ship, and when 
it had drained oft, It was eeen that the bow was 
steadily rottitH *"* tee stern rising above Its normal 
dotation »arit Twenty minutes after the fatal bomb 
had rni p b-f In the ride of the "Frankfurt, 1 she die 
appeared. 

tiakhp ef the Proa insight “Ostfrieetad" 

Tbe nrogr ta of tee attack upon tee dreednanght 
‘OitfdfiteM* telted for bombing drat with 800-ponnd 
and tW Witt fbpoori bomba. If these failed to 
sink ted MM tea was te be bombed with 1000 pound 
bonibe nmk wire still afloat, an attack with a sped 
fled nupriWw atWtioqh* MmM mas to be made If 
she stttvfM teem, titeJ^MteTiTaaia," flagship of tbe 

AtlMtle fSkjfrtl* iSr te pot** wtfer With ealroe 
of 1,44 m* MS fit* fileteeoe ct Mot tato then 1M00 
r**4» or tarn woti m, u •*» rtwUhme* of the 

•hip *e*e*jM mm te thh( final t*rt, • jNtjad trota the 
NoKh Dakota” ire* to a» ahoeid, piece lane Aargoa 
of ItdC oo her bottom awl 
■talk her. The confid enc e 
in the modem arete* of 

anti torpedo mfi enH-eUne 
Internal rtmstn u cHon was 
am* that wen a 

large number of officer* and 
me* of the fleet who te- 
llfted test battered as she 
ndri* beta bar ttpbpr ante, 
the 4 *Otefrleriaad w would 
sneenmb only te the wett 
pieced eateoe of tee *Tpnii- 
MuMa/* 



e view from airplane ef e direct hit on "I raakfurt” Note tbe characteristic dari 
a hit sad the splash ef scattered fragments, blown from the upper works of ship 

ights went German battleship construction and It Is agreed that fiom comii 

he and to In underwater subdivision as a protection against mine It Is the ci 

was lifted and torpedo, the Germans were somewhat ahead of lelleve tha 

are in tee contemporary ships The Ostfrlesland la by no means a tew feet 

failed to out of date, as may be judged from the fact that she « section o 



one armored bulkhead of a 
tough ductile steel designed* 
to bend a Ithout breaking 
under tbe Impact of high ex 
pUHires Such at least was 
the design and as far as 
we know she ass built ac 
oordlniJy At any rate the 
Oat frit Aland baa it to her 
< i edit that In the flight 
1 at k to Germany after the 
list tie of Tuttand she struck 
a mlue and nevertheless 
rim bed port under her own 
power A slater ship Is 
credited with btnlng re 
celled during the same bat 
tie the hlun of four 15 Inc b 
British shells In addition 
to being twice torpedoed 
Ibis thus 1 also reached 
port An Important fiatun 
In h* r construction, wblcb Is 
of great importance In con 
able ring the quick sinking 
of the \iRMl Is that her 
j.a, . - bulkheads were not pierced 

1? of.WB 'y »*hrtl*ht door* In 

K cth<r words (‘tun muni cation 

fiom comimrtnMut te nmpartmiut was up and over 
It la the conslderiiti u f them facta which leads us to 
lelleve that the Jtonpuiud bomb which waa detonated 
a tew feet fix m her p »rt quarter must have opened up 
a section of the underhodi of the ship far great' r than 
would have been blown In by the detonation of a tor- 
j>edo or a mine 


Bomb Arum Navy Martin bowbor bursts ander 
water near starboard bow of "Frankfurt” 

was a contemporary with the latest of tbe British 12 
gun and the earliest of the British 18 5 gun dread 
naughts, and also with our own dreadnoughts Utah ' 
"Florida* Arkansas’ and Wyoming Within her 
outer shell she had longitudinal bulkheads Including 


Tfr mk w» tall w** 
caecatafieun <Mmtw 
tta4 K 

riMfiMi mm w*** 00 * 
mtufi^frSSSmS 
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i of wster eenee tke decks mt Oe -Praekfett* 


How She Wont Down 

The bombing of the Owtfricstand was set for 
Wednesday and Thursday tbe 20th and 21st of Julv 
Due to unfavorable weath«r conditions the first attack 
did not start until noon It was carried out with 600 
l»ound bomba which were will placed some of them 
aboard and some not far fmm tbe ship After two 
direct hits tbe destroyer Harding from which we 
obnned the test steamed in alongside the Ostfries 
land and even from the distance of 100 yards It was 
impossible to note auj external effects from these ex 
plosions They had puutrated the upper decks and 
burst aboxe the protective detk—which of course they 
failed to affect On reaching the scene of operations on 
the morning of the 21st It was noticed that the **Ost 
Irietdand was about two feet down at the stern and 
It was evident that a slow leak had been developed by 
the bombing of the prerbus afternoon During the 
«arly mtmlug of the. 21st attacks were made by flve 
Ann> Martin bonders which dropped lOUO-pound 
Ik mbs 1 hew* failed to make any appreciable difference 
In tb' sulimersiou of tbe ship It had been Intended to 
trv tbe pkiutrative effect of 14 Inch naval sheila 
drofiped from naval bombe rs but, dm to a change of 
program five Martin bum Is n and a Handley Page ma 
chine came out from I angley Held carrying 2000 pound 
himbs Orders had been given to endeavor to place 
these outside of the ship and as near to her hull aa 
possible Tbe work of destruction Is believed to have 
Wn done by two of these half dozen bombs—namely 
the fourth and flftb One of 
th'Kt lan led clot* In on the 
pert side, (f (he vessel not 
fat aft of amidships and 
the second close in on the 
port side of the stern 

ihe destroyer Harding" 
was about two miles distant 
from the stern and directly 
In Itm with the longtauU 
nal axis of (lie ship Tbe 
delavc d ac tfon fuse of the 
second bomb must have 
worked admirably and haxo 
burst the tomb well down 
below the surface for it 
lifted and dropped upon tb# 
ship an eucrmtus quantity 
of water which from our 
point of ohm nation com 
plctih hid ihe xeneol from 
sight As tbe finer mist 
disappeared we n diced that 
a perfect Niagara of solid 
water was is uring down 
from the bridge the conning 
tower the after turret and 
the quarterdeck When this 
te "Frankfart" (< ontfnurd on pays 195) 


















94 


SCIENTIFIC AMERICAN 


amm a mu 


Dead Men’s Fingers 

One of the Most Interesting Croups of Our Less Common Fungous Growths 


By Dr. 

O NK of tht* mimmor bonnier* Insisted Lh«t It was 
a dead rut another favored a leak In one of the 
wwer pipe* n* explanation The mycologist of the 
party iuve«tigated beneath the bonne and ho on emerged 
triumphant hearing uloft a magulfleeut specimen of the 
veiled Htiukhorn After he hnd explained how the 
green, slimy rap, borne <m the white xtetu, was attrac¬ 
tive to flies because of It* odor, which developed only 
■fter the spores were mature nml ready for dlHtribu- 
tlun, All became Interested, and It waa one lady s 
opinion that the *nl«r like that of the Mkunk, w«* 
“KtrottfC Imt not particular!) disagreeable ” From time 
Immemorial, man has dreaded the unknown and greatly 
exaggerated what he h ah not understood I 
The Htlnkhoruft, or “dead men a Angers,” a* they are 
unmet I men called, occur during the summer and fAll 
alioat ImitdlngH, tn cultivated grounds, or on the ground 
lu woods, ami mont of them make their p resem e 
known b) a powerful fetid odor Tbe underground 
mycelium, or spawn, consist* of cord like strands mat 
ted together, to which are attached rounded, pink or 
white “egg*." and from them* arise at the proper sea 
sou conspicuous stalks bearing nt their apex the spores 
and the malodorous slime so attract re to blow flies, 
green flics, carrion beetles, etc 
If one of these “eggs’ is cut open, all tbe |mrtM of the 
mature fruit bod) may lie seen In i mbryo cmuiutrtljr 


iDUm Alphonso Mumll* New York BoCuueel 

dapJJoafc. The cap is Iieil shaped, 5 centimeters long, 
tbe surface appearing strongly reticulate-pitted after 
tlm fetid, olivaceous glebe baa Iweu devoured by flies 
or washed away by rains; apex truncate perforate, 
spores ohlong-eUlpaold Involved In mucus at maturity, 
stem ftislform-eylindric, tapering at each end, caQnlar- 
Hpongy, white, hollow, 10*20 centimeters high, &5-S 
centimeters thick, veil white, reticulate, variable In 
length, sometime* much expanded, always conspicuous, 
fragile, egg globose, nearly white, frequently pinkish, 
r»7 centimeters in diameter 
This very conspicuous and objectionable spades oc¬ 
curs In the United State* Atmut buildings and near 
stumps In Held* and tn tbe edges of woods. It may be 
easily recognised by it* conspicuous veil, which is at¬ 
tached near the ai**x lieu oath the cap and hangs down 
to the middle of the stem or lower There ate few 
liner example* of natural lace-work than this delicate 
white veil fbo matnre fruiting surface, or gteba. Is 
extremely fetid, proving attractive to flies, which 
dlMHemlnntc the spores The Htiukhorn* have usually 
Iteen considered polmmoua, although little experiment 
Ing lm* tieen done in the group on acc<rant of their 
odor According to Metlvalue, the egg* are tender ami 
excellent for food when cut in slice* and fried or 
slewed 1 hnv* found the veiled stlnkhorn frequently 
fnnn midsummer to fall In hew England and aouth- 


Garden 

is smooth Instead of coarsely pitted; and Jb teot la 
leas ponatrattag and dteagrofttate Tha v# 1* a vary 
thin, dtttcate membrane, which la aaufiHy o mo teW 
beneath tbe cap and t here f or e not noticed. 

I have specimens fan Canada and moat of the 
eastern states and have found thsm at ttman in greet 
abundance, One utmu at Ithaca I discovered a bed 
In an old sawdust pile from which X brofcjht In agg* 
and matnre plants by the basketfqL At d certain 
stage of development tee found It exreodTngfy dttficoit to 
obtain photographs that were not blurred fay th# move¬ 
ment of the stalks. 

The common Httakhorn of Korops, flhypha ll nr hnpe 
teres, looks racy much like the aawduat atinkhorn, 
but has no veil of any kiwi and Its cap la coarsely 
reticulate like that of the veiled stlnkhom. A pink 
variety Is Mid to occur la the southern United dCates, 
but I have seen no typical specimens except In Europe, 
where It is fully an abundant and offensive as 1* our 
veiled stlnkhom In the eastern United States. A gen¬ 
tleman in France freed his grove of this spades by 
removing the soil for a foot or more at every «po( 
where the fungus occurred and filling the cavities With 
quidrtima. This method should be applicable about 
bouses and on lawns for any qpectae of the group, A 
destructive root rot of the grape is attributed to the 
common stlnkhom In some part* of Europe. 
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tucked Ha ay In it* various layers. Bel ween the thin 
timer and outer coat* I* n thl< k gelatinous layer, which 
is traversed by a central column surrounded bv a (lark 
green substance if a fullj grown ‘egg*' la kept warm 
and moist, ft will soon develop, and the various Htagea 
may be witchod Tbe central column Is composed at 
this early stage of ceils closely compr ess ed together, 
which aiMurb water and expand very rapidly, breaking 
through the roof of the ‘egg" and leaving Its ‘shell' 
ah a cup. or volva, at the base of the elongated stalk 

This expansion usually takes place at night and is 
so very raplfl that tbe movement actually Itecomca 
visible rbe dark green mass, borne aloft on tbe stalk, 
melts to ■ Hilmy fluid contalniug minute, ellipsoidal 
H|Ktres, while n fetid odor is gmarated and borne on 
the hreexes to all the Ills* In tbs neighborhood, adver¬ 
tising the fact that a Imuquct la prepared for them In 
exchange for their assistance In distributing the spores. 

Tho stlufcboms, or plmlloids, are remarkable for 
their peculiar and Interesting forms, their attract!vt 
coloring, and their fugitive occurrence About one 
hundred spwtos are ra-ognteed, widely distributed 
throughout temperate and tropical regions, but many 
are Imperfectly known of the commoner American 
specie* that are provided with conspicuous stalks and 
iHMwess the well known disagreeable odor, perhaps the 
commonest 1* the veiled stlnkhorn, or Dictpophom 




fofti A htuxlimm* » p c ri m» n of Dktyopbora tnUiwlsU, from BrsstL s 
Apwrf*I Out 4kftJ*y« • vWJ of uAUMHti proportion* CetUrri of 

tho ordinary volkd Whithorn of tho Halted State* whkb when eat 
open show the mature fruit-body la per feet raiolalara Itipkt The 
branched atlnkhom, Lyean*# B or — H e. of New York Thk k « «w* 
pamtlvety mat member of the metropolitan flora bavin* Amt been 
noted by the author In 1B11 

Some strange forms of the at ink born fangi 


want to North Carolina and Tennessee Fully grown eggs 
when brought into the house will itKttnlly develop mature 
plants In a single night 

In the tropics, I have collected a specie# with a much 
larger veil called Dirtpophom (tuteWofs, which la one of the 
most remarkable and beautiful natural objects I have ever 
seen Specimens have been sent to me from Brasil, Co- 
lomltia and tbe Ubillppinea. This apectes la white, but 
there Is another In the tropics and In tbe southern 
United Htute* which is red all over and has no veil. 

In Hpwall the red spectre attack the roots of sugar¬ 
cane, causing an average loss of about ten per cent 
of tbe crop. Its devriopmmt from tbs egg has beau 
carefully traced, showing that in the later stages the 
stalk elongates as much as an inch and a half in a 
single minute * 

In the sawdust atiakhorti DMpophor* RawmeUi, 
the cap is coulc-beH-ghapad, 2WUI centimeters long, tbe 
surface white and granutate or minutely wrinkled after 
the disappearance of tbeottvaceou* gleba; apex smooth, 
white, um bllkt te, dosed hy h thin membrane or at 
length perforate, spores obloug-elllpsatd, involved in 



The elegant stinkhorn, Jtfattene degoas, has a stem 
bora-shaped, cytludrle, tapering gradually to the apex, 
pitted, hollow. White or ptnkMfa below, bright-red or 
orange above. 10-17 centimeters kmg, about 2 oaptlme- 
tera thick, apex conic-acuminate perforate, gfeba 
gremdsh-brewn, semi^inid, fetid, smeared over the up¬ 
per portion of the stem in an Indefinite manner, spores 
otOoug-eMpaoU, veil none, egg obtotgweiA, ptnkisb. 
2JWI ceutteieters loug. 

This spades la very conspicuous by reasofi ot Its 
sire and brilliant rad or orange color Ite udfar is 
sickening and pautetrating, but not f0 strong as that 
of the veiled gtekm, It occurs quits commonly in 
tbs United Btette Ig. broods or in cultivated ground rich 
in decayed v lfst a hte matter, I faave Kimimefas from 


mures, stem ^yUsdrte.jmmder, tapering at each end, most of tfas dte dff n tetetef and hgvt #ls«te4 It at 
celtelaraipongy, white, g m i rw , 10-12 cantteaftera high, asgswtf fln tes telh rdrt, PamtealysBkt and 

2 centimetera thltk, yrfFmembrauoue, usufiBr scarody Tecmerere nsua^r In woods or wanr tetefit AkjfiUo 
half the length of ths fiap and conceolsd beosath It, Pyla, ******** X fM** HJ&mfrab abdfa T^hi ia- 
very rarely protruding ^sfg ovoid, pinkish, 4-5 centime- stump beneath a pOfcjh. wWs' thetnitebodite ag^ 
tere in diameter, cohWfalng the lower hall of tbs dadly ter 'aotno tfak J&MMttt Wtew.tdao 

vett attached about pre of «b» stem. obt*|tet team n t*Mi tipo pi tht 

This species occurs -In abundance In <44 MWfcu* v Ufa* Tte* BahMWlFmMdi. 'gWWfetlOUs 

piles and about retting tete and stumps In woods And teftete. dte n rdtey tftWffljjWtt 

fields in the eastern putted States and Canada, Jt they tea edtet# wMa sliced mnd^hted. ? r" 1 
may lie readily distinguished from tbp'vetted stfnkhore Anqtete AteptMm g^ctei, U 

hy tbe abewKoof s cmtsplcamok rettentete vrH, its cap , i oy pya ^ 
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Marine Hoomb to Clear the Mlpea 

TBBING, Minnesota, called “the richest village In 
tbs world,* Is going through a novel experience. 
A part of this prosperous town in the Iron range Is 
bring moved Hibblng Is one of the new towns which 
•hare sprang up since ore was discovered, and it Is really 
n sort of 'Industrial romance* 4 made practical It Is not 
literally a fact that tlte whole of Hibblng is being 
moved, hot people talk that way Sixteen blocks of 
the original part of Hibblng, overlay a valuable “40 * 
of land which it Is desired to exploit, and as this town 
has never failed to grasp opportunities, this one-third 
of the village Is being cleared of buildings so that min¬ 
ing companies can have access to the valuable deiwslts. 
In place of this cleared away section, a new part of the 
village win be reared on the outskirts. 

Because of the number and the rise of some of the 
buildings to be moved, this activity has called for the 
highest skill on the part of the home movers. Hteam 
locomotive tractors, equipped with traction belts, have 
lawn largely used, together with the usuul Jacks and 
heavy truck* logs, etc, us shown In our cover Illustra¬ 
tion. 

It Is almost Impossible to estimate the many millions 
which will be needed to tear down and rebuild such a 
large urea, but Hibblng feels it Is making history, 
and so all classes of labor, the mining companies ami 
©Itlsen* are working side by side to accomplish results 
It seems an almost superhuman achievement, hut In the 
end another city will rise as the result of a new kind 
of town bunding and the exercise of a community spirit 
Which Is working for tlw good of all In a short time 
11wre will be one continuous Hibblng entirely different 
from tbs original village, but a witness of the heroic 
work dona In the Iron ranges. 

As a matter of fact, the ranges, on one of which Hib¬ 
blng Is located, furnish three-fifths of the millions of 
tons of ore which the United States contributes to the 
world. AH this is a part of the development of the 
post fifty years, and tbs army of employees n e cess ar y to 


work this ore Is a vast mih> It I* rsllimited tliere ure 
125,000 men working on these ranges In Minnesota 
alone, and the Industry creates a certain atmosphere, 
and makes town, railroads ami Immense lake Lrttflh 
Tli© number and nationalities of foreigners etuplnjed 
Is a revelation to one wl*> visits the ranges for the first 
time Perlwps no activity in this country can furnish 
such a diversity of nationalities Canadians, English, 
Hcotch, Hollanders, Bulgarians, Montenegrins, French, 
Norwegians, Belgians, Gentians, Hwlss, Finns, Bus- 
stuns, Hwedes, Dunes ami others an* found in various 
occupations, Muuy huve gone directly to the mines on 
landing fu this country Others have lived in the 
United Htutes for a number of years. Skilled und un¬ 
skilled, they are Important factors in the development 
of the range. First came the Scandinavians, Finns and 
Austrians to help dig Lake Superior ore, and following 
mine time later were the races of Houthern Kurope— 
from Serbia, Montenegro, Bulgaria and Croatia 
Tliesa workers are young or middle aged, and their 
children attend schools which are uieto-dnte und nf a 
standing fur ahead of those of the countries from 
w lienee these people cume Hibblng recently erected u 
grade building at an exismse of one hand ml und twen 
tj five thousand dollars. The range towns are Inter¬ 
ested In all outside mutters. They have u fm, gentr 
ous spirit—H sort of “spirit of the range, which come* 
from familiarity wit 1c coIukmuI movements that are tnk 
lm. place dally Great nre pits, heavy cars loaded with 
rapidity and iq>eeU f the latest Improvements In nm 
thinery—these nre featnres of this stupendous business 
Nowhere els© In the weald Is itiswslhle to uncover a l»ed 
of ore wlikh strati lies for mile after mile, and to mine It 
In places as If It wore sand by means of hIcuui shovels, 
locomotives und trains of curs. 

An Interesting feature In connection wild the on 
mines of Minnesota Is that nun) of tlicm are owned 
hy the State In fact, evirj >ear the permanent school, 
university and trust funds receive from this source hj 
wav of rovultles alsmt seven million dollars 


Business As Usual Aboard Ship 

HirrilKU It Is to osia|H* high rentM and high 
taxes, nr to be able to shift ones locution at will, 
the fact remains that business Imu followed In tboM 
fcMitstetrc of many families which lead to the househunt 
In many different parts of the countr> we find all kinds 
of business being done atward ship and apparently with 
excellent results. 

In tlM* heart of New York City, for Instance, there 
are some nine lmusebout* one and two stories In lieight, 
moored to a dock In the shadow of one of the huge Boat 
Itlver bridges. Tliese house bouts serve aa the quartan 
for as many fish and seafood dealers, whose wares ©owe 
direct to their backdoor when tlte fisbenneu pull up 
every day In the outskirts of New York City there 
is a hardware and ship chandler establishment which 
thrives far out In the bay, nboard a houseboat Then 
ure many refreshment stands and other similar estab¬ 
lishment* which find It the part of good business to 
(literate ulmtird ship rattier Hum on good old terra firm*. 

Most unique, perhaps, Is the travelling store Idea, of 
which the iicconqmnylug Illustrations convey an ex¬ 
cellent pictorial description This particular establish¬ 
ment has travelled over the fit I*tiwreuce Itlver for 
several jenrs, and It Is said that wherever it atops, the 
trade Is sure to I* flourishing Not only do tlie liihabft- 
1 unis of t 1m* towns and villages find rare bargains 
among the offerings of this travelling store, but theqr 
also take this npixirlunlO of stocking up on numerous 
tinkles of food, wearing apisirel, tmusehuld utensil* 
and so on Tlte line of pmmIk carried In this floating 
ston* ranges from n feather for Milady's hat, to atoned 
(berries for dessert, most of the stock huvlng been 
txmght ut uuctlon or at receiver's sales In order to 
reduce the Helling price* Ucshknta of the rural dis¬ 
tricts of the east whose* memories extend tuck will 
recall tli© ]ierl|Httctic iieddlcr who came through the 
country side at Interval* with hlg miniature department 
store on hls horse-draw a cart Where water transpor¬ 
tation 1 h good, why not have the waterborne peddlerT 
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Where Oil Occurs 

A Brief Description of the Rocks utd Sands in Winch PetxokKun la Found 


By C. H. Messeriy 


E xperience has taught «* that on doe* exist, 

and that It is found lu formation* or reservoir 
rocks known an wi»U, mmlntoue limestone etc* sud 
that commercial deposits gem rally occur in the higher 
parts of folds of tlte earth h surface, called anticlines, 
tlomes, monocline*, iff Water In generally found In 
the same stratum ns the oil, but In the lower part of 
the fold OH 1 m Ing lighter, Is found next above, and 
gas, being still lighter, In the top Home authorities 
nay that oil Is goners ted In underlying strsta and has 
migrated through the different formations and crevices 
to these reservoirs, which are capped or covered by 
practically Iiujh rvioun beds of whale, sandstone or lime* 
stone, most frequently shale The action of this cap 
rock Is to prevent the oil from leaking sway to the 
surface aud disappearing Thin la what must have 
bai>pencd In some llelds from which the oil has ran 
l*he<l 

One of the most widespread formations overlying gas 
and oil sands is the titles shale altove the Trenton lime¬ 
stone In the Ohio and Iudluna ttehls. The Clinton 
sand of central Ohio Is overlaid by the Clinton shale 
The oil sands of Pennsylvania ami West Virginia are 
all overlaid by imjKrvtous shales In Louisiana fields 
a hard stratum of limestone sometimes aits ns a cap 
rock overlying a more pervious portion of the same for 
nation. 

The porosity or capability of sandstone and sands to 
hold oil is due to the shape and arrangement of the 
grains. In the case of sandstones, the occurrence of oil 
Is due not only to structure, lmt Is affected also by 
the continuity of the stratum Drillers recognise the 
Internal variations when they speak of a sand l>elng 
often or dose, soft or hard aud good or poor In charac¬ 
ter The question of the amount of oil which a certain 
formation can contnln lu view of its po¬ 
rosity is a rather complicated snbj«*t 
The texture of the wind Is of supreme lm 
port a nee Hand nt ones and shales often 

carry oil, but they aro not the moat fa 
voralde reservoirs, since In most sand 
atones the cemeiitlug material binding the 
sand grains together fills the pores so that 
the rote can bold only a small quuntlty 
of fluid 

The percentage of voids In the various 
kinds of strata varies considerably 
Hands may contain from IB to Sfi per cent 
voids, sandatones & to IQ per cent, con 
glomerate* as high as 80 per cent, shales 
from 2 to 10 per cent, and some dotomttic 
limestones are reported to contain as high 
as SB per cent The percentages are so variable that 
one cannot take the material In one field to be a cri 
terton or measure of material In other fields. 

The quantity of oil In aauds depends on the percent 
age of voids In the sand and Its saturation, by which Is 
meant the percentage of oil present by volume In a 
cubic foot of sand We are told that some sand* con¬ 
tain 20 |h r cent voids, and If those voids were full, the 
saturation would be 20 per cent, hence 100 cubic feet 
of sand would contain JO cubic fleet of oil The United 
States iJoTommeut, In Its estimates of oil reserves, 
takes 10 per cent as tho saturation. For example A 
bed 100 feet thick and covering an acre of land would 
contain (42 gallons per barrel—7 fi gallons per cubic 
foot) 77,788 barrels. It la estimated that the porosity 
of the Appalachian field Is 12JI per cent, of the Illinois 
and Mid-Continent field 1721 per cent, and of the 
California field 2B per cent 
It la a well-known fact that the quality'of crude pe* 
troh urn Is determined by the Impurities contained there¬ 
in As an illustration It may bo cited that lima, 
Ohio, nil con talus stout 7B per cent sulfur and that 
Pennsylvania nil contains only about 08 per cent Be¬ 
cause of these to purl tie* and the greater coat of refin¬ 
ing the price also varies. 

I cannot find an> scientific theory* for the fact that 
more lmpnrtth a are contained In the oUa of Sums fields 
than In others, hnt It la possible the** may have been 
picked np In Its migratory process, rather than from 
the sand wliere the oil happens to be found 
The specific gravities of petroleum have alsfi bean 
used as rough measurements of its value The tighter 
the oil, tiMttofcler it la generally considered An oil 
with a specific gravity of 48 degiws will generally pro¬ 
duce more of tW valuable by products than one of 18 
degrees 


One author says the difference in specific gravity la 
due to migration, hr travel from one formation to 
another Another that it la due to age, th* heavier 
oils occurring In formations that are much yonngpr 
than those containing lighter oils, although U ia 
stated there are exceptions to this rule 

In nmoliudoit, or as your person would any, "Lastiy" 
it might be of Internet to group the oil pools of the 
United States Into fields. The most Important of tM 
are the Appalachian, Uma-Indlaua, Illinois, Mid-Conti¬ 
nent, Gulf Coast, California, Colorado and Wyoming. 

The Appalachian field covers a very large area, but 
It ia no longer the moat Important In quantity of pro¬ 
duction, although It continues to hold first place In qual¬ 
ity It embraces all oil pools east of central Ohio, In¬ 
cluding New York, Pennsylvania, West Virginia, sooth* 
eastern Ohio, Kentucky and Tennessee With the ex¬ 
ception of that front Kentucky and Tennessee moet of 
this oil la considered Pennsylvania grade, free from 
objectionable sulfur and from asphalt, and rich In 
paraffin 

The Ums Indiana field comprises Western Ohio and 
Indiana 1 he petroleum In thla field was found lu the 
Trenton limestone, contains little asphalt but la con 
tamtuated with the objectionable sulfur compounds. 

The Illinois field is located In the state bearing lta 
name, the main portion of which Is associated with a 
Mtnulur&l feature known as the La Halle anticline, 
extending from the northeastern part of the state Into 
southwestern Indiana The petroleum Is thick, asphal¬ 
tic, and contains sulfur in the northern portion, but In 
the southern part of the field it Is found at a greater 
depth, is thinner aud contains little or no sulfur The 
At Id Continent field Includes the oil pools of Kama a, 
Oklahoma, Caddo, De Soto, Louisiana, and northern 



/ T u approximately (rue that any hole m the ground* anywhere* will 
yield water if we drill it deep enough Thai the corresponding 
proposition for petroleum u not true every layman must understand* 
and if he did not the general knowledge of wddcattmg and its huge 
losses would make him realize the facts It is doubtful* however* 
whether the layman understands why this should be so, or has any very 
clear conception of the geological status of oil How does it occur, 
end where, and why? These are questions of much interest, and it ts 
in the attempt to answer them that Mr Messeriy write* the present 
article — The Editor. 


Texas. The petroleums of this field vary in compo¬ 
sition within wide limits. Most of the Kansas oils 
are asphaltic, but In Oklahoma petroleum of both 
paraffin and asphalt base are found The crude petro¬ 
leum of the Healdton field la Oklahoma la of lower 
grade than the crude oils from the Glenn pool and 
Cushing field cm account of the lower gasoline content 
and the large percentage of sulfur present In northern 
Louisiana and Texas paraffin base petroleums, free from 
sulfur, predominate, but asphaltic oils of higher gravity 
have also been found. 

In the Gulf Coast are Included a number of areas 
lying In the coastal plain region, the pools of aonthorn 
Texas ^nd southern Louisiana The oils have been 
found In association with salt domes, which also carry 
limestone and gypsum. They are usually heavy, as¬ 
phaltic and sulfurtms, but occasionally lighter, non- 
asphaltic ones also occur 

In the California field the petroleums have ben 
usually characterised by much asphalt, although In 
recent years lighter oils have been found. 

In the Colorado field a high grade, light titominat- 
Ing oil la found la Boulder County, a lubricating ell in 
Routt County, etc r * 

The Wyoming field Is one -of the newest the ofl in 
Big Horn County being ft heavy, black asphaRnm ML 
In other places on of a patOfin bom and higher gravity 
baa been found ' 

Although new producer formations are tinpprtMfr 
being developed, In almost every oil field ot day dm : 
or age there has bees mitfoae or att» jpsnfi-sbuti 
that stand out promiaettay because of the i 
their "pay streaks" aaft pfOductag qualities! 
strata are need for parjpbeaa of comparison, 
being frequently baaed apod their past history and-)*»“' 
Auction par acre over a gwg period of time, la the 


—r_i eii fields w# ted tee second sad tided J 

* Porte and titcUMuy 
tt» 100-root, third and foottpi 
Pennsylvania, tea Salt sand, Xafhjfc 1 

don and fifth sands la West Virginia ;• eadlh* Grirl„ 
Berea. Gtintoa and Trenton ghfids edtshk n* 
tee 0ts«y« BoMneom Bridgeport, 

Cfakley are well known* and tit OkUhotod there 
a number ef different producing as pda, tee th ^ 
being the most attentive. In the Gulf Cogs* J 

and Texas field* the sands occur more te__ 

lenses and the production IS la pools. T 

Rfidodng Notes la Factorif* 

M ANY authorities believe that loud and tefiMMS 
noises exert a baneful effect upon tea herVo u a 
system, and are responsible for much of tee sti ffe ns 
disturbance and maladies of the nemo, white ant* 
apparently, on tho Increase among dwellers in the 
cl ties. Even when the victim la s6 habituated to tbs 
noise which surrounds him as to he hardly oofidtiogw 
of it the noise may, nevertheless, *xcrt a dele te rio us 
effect In a recent number of a German technical mafia* 
sine, au engineer named Walter Bitter, hag s ng ge st a d 
certain methods for reducing the Inescapable mdse tit 
factories, machine works, mines, ate, to the lowest 
possible minimum. Hla basic idea la that it ia lass 
Important to reduce the actual noise than to check the 
spread of the vibration to white the noise la due, since 
In hla opinion it la such vibrations that chiefly af¬ 
fect the nerves, having a more injurious effect than tee. 
pounding of a steam hammer or the bussing of a motor 
The first law he lays down la that the foundation 
upon white a place of machinery la evented 
moat be absolutely solid and resistant to 
pressure, and he suggest* that a suitable 
material for making such foundations U 
armored cement or dn a masonry of Slag 
set in mortar of pure cement However, 
thla foundation doe* not l e ss e n the noire, 
since each of the two materials suggested 
Is an excellent conductor of sound. One 
or tho other of these materials is essen¬ 
tial because of the firmness and solidity, 
but Mr Bitter suggests the mixing of the 
cement with quarts sand and finally 
broken stone* to form a timet 10 centi¬ 
meters In thickness as the first layer of 
tee foundation. Upon this are placed suc¬ 
cessive layers having a slightly different 
com position, gray 11ms and Jderelguhr, each layer bring 
firmly connected with the tee below The up per m ost 
layer which should be from 10 to 20 centimeters thick 
should consist of Hfseggnbr cement A fo u nda tion built 
In this m an ner pos s es s es the property of deadekring 
sound considerably and also reduces the vibration since 
tee use of tee Ueeriguhr has the effect of Imparting 
elasticity to tha earnout 

Vibration la further reduced by means of an Insu¬ 
lating material Robber might be considered beat ter 
this purpose, bat rubber does not assist in lamming 
tee noire The best material for laying under tee m* 
chins has been found by experiment to bp a tekt 
wool felt the so-called iron frit with an Impregnated 
surface or crust finch frit exhibits great rpsltiauno 
to pressure combined with a high degree of riastiMty 
It has been shown hy expe rim ent teat tefe tell ft* Ate 
"deformed" by loads up to a pressure of 140q. teste* 
pberes. finch favorabls results hare fee* tetofeM 
to tela method of constructing machine 
that it Is to be expected their use 


1 <Steg£ 

1 Mop *'-**- * 

cfcMfr *< to m»< 
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The Red Sea Dollar 

How a 'trade Coin of More Than a Century’* Standing I* Being Retired 

By Frank Parker Stockbridge 


t2k tfpBNT reports fwm Arabia and ths African coast 
fli #*»'M'Vn pottt to tbe success of the Inter- 
torijy ri te ft ff ths ItetUn Government to eubstltuto 
aa jttrtai Oobi lor the Atsstriftn Maria Theresa dollar, 
wfcMcFte aott thin a waur baa been the standard 
m m- Wte >Pd umia of exchange In tbe entire 

Ahrekftfto decree of Mar 81# 1918* provldsd for the 
Crieflflt at tbe royal aOnt of a silver trade dollar to 
baiMbim aa “The Halter of Italy " Primarily intended 
to Da late# la tbe Italian colony of Eritrea, tbe expecta¬ 
tion Jtfcat It would eventually displace tbe Maria 
TJtottea dollar throughout tbe Bed Bea commercial dis¬ 
trict aeema about to be fully realised. The first million 
of top hew dellafu were readily accepted by tbe natives 
of E ritr e a. on a parity with tbe Austrian coin with 
tip? bad been so long familiar* and they were 
to pass readily across tbe borders of tbe colony 
on tfca paste basis in dealing with tbe other countries 
a mi I adfeceni 

TW Afd A* wpmvKlmX district include* Eritrea, 
Abyerinla, Somaliland (French, British aud Italian)* 
MabaHa* the Aden Protectorate and tbe Arabian prov- 
tarn of Yemen, Aair and Hedjas# now erected by tbe 
tends of the Treaty ef Versailles into the Independent 
Kingdom of tbe Hodjas. Throughout this district tbe 
Maria Theresa dollar has circulated for much more 
than a hundred years. Tbe coin was first minted In 
1789 at Trieste, and up to 1914 large numbers were 
minted annually* all, curiously, bearing tbe original 
data* 1780* there bring no apparent necessity for ebang 
lng tbe original dies. The best obtainable estimates 
at tbe beginning of the war were that more than 200,- 
000,000 of these trade dollars were In circulation or 
hoarded lb the Bed Sea district 

The rite in the price of silver during the war resulted 
U the buying up of many of three dollars by traders, 


for export as bullion* and Mr Addison K Montharri, 
United Btatea Consul at Aden* from whom many of tbe 
facts here set down were obtained, places tbe pro|*ir- 
tton of Maria Theresa dollar* thus withdrawn from cir¬ 
culation at more than onr-thlrd of tbe total number 
With no new supplies available, and tbe natives un¬ 
educated In the value* of any other fonu of coinage 
and totally Ignorant of the use of paper money or of 
check* and drafts* there resulted a serious nhortage 
In the medium of exchange for commercial purpose* 
and trader* found themselves, in the late years id the 
war and the period Immediately following, reduced to 
actual barter In order to obtain tbe coffee, akin*, hide* 
and other products of tbe region. Tbe uctual cotton 
piece goods or other manufactured commodities had 
to be shown and exchanged on the spot. In mauy in 
stances, to induce the natives to part with their ware*. 

Tbo new Italian dollar was designed not only to sup¬ 
ply this lack for tbe colony of Eritrea, hut to extend 
Italian political and economic Influence throughout the 
Bed Bea district, and this result seems to be well under 
way toward accomplishment. The Marla Theresa dol 
lar was coined In Trieste for private demands and a 
mint charge of 3^ per cent collected It was solely 
a trade dollar and was not issued for Government use 
The new Italian trade dollar is coined In Home for tbe 
Eritrean government but will also be coined upon priv 
ate demand, as it la not lnteuded to displace the Italian 
currency which is tbe legal circulating medium in 
Eritrea, bat solely to be used as a trade dollar 
On the new coin the effigy of symbolic Italy, much 
resembling that of Marin Theresa on the old Austrian 
coin, la tbe principal device The Maria Theresa dollar 
has a brooch of ten Jewels on the shoulder of the robe, 
by examining these Jewels to see whether or not they 
were worn smooth the native trader estimated the 
possible loss of weight In the coin in hand This brooch 


la omitted in tbe new Italian piece The double-beaded 
Austrian eagle on tbo reverse gives place to the single 
beaded Italian or Savoyard eagle, while the Cross of 
Havoy Is euiblaxoued on the shield carried on tbe eagle’s 
breast, In the Kamo fashion as the arms of Austria are 
carried on the Marla Theresa dollar 
At first there was some objection on tbe part of the 
Mohammedan natives to tbe presence of tbo cross on 
the now coin* mid tbe keen-eyed Aratm were quick to 
note tbe absence of tbe shoulder brooch. The differ¬ 
ence In the Inscriptions la of no significance, as tbe 
natives cannot read them In any language On tbe 
whole, the design has proved attractive. 

The new dollar Is almost Identical in weight and 
rise with the old one The Austrian dollar weighs 
438 02 grains and Ih of silver of a flneuess of .8388, 
the Italian dollar weighs 48312 grains and is .888 
fine. Each hu« a dlnnx ter of 40 mm., or 1.57 Jucb 
Offered in the Eritrean market at the price of 9 
Italian lire, the new dollar wna rapidly absorbed, al¬ 
though a premium of half a lira was offered by wane 
traders for use lu Ahynrinln “The Abyssinian,” writes 
Consul Southard, is u particularly conservative tndt 
virtual and It will probably Ire wmw time before be will 
accept the new dollar as the equivalent of the Maria 
Theresa dollar <von though It weighs slightly more” 
The establishment of the Italian trade dollsr In 
Abyssinia will work din Idelv in favor of the develop¬ 
ment of I tain AhyHidnlnn trade relations The whole 
effort to snlmtitiite a new trade dollar for the old lu 
sugurates an Interesting contest between commercial 
progress and the Intense conservatism of the Ked Hes 
nntfvo producer If the district can almorh, as Is sn 
tlclpstcd some 2 000,000 of tbe new dollars annually 
traders of all nations will find It mmb easier to do 
ImrinesH than It has Ihhmi since the coinage of the 
Marla Theresa dollars ctwod, nearly seven years ago 



Correspondence 

Ths editors are not rsspo n wbis for statements 
is ths oon ss pond sa os column. Anonymous comma- 
nipsltons cannot b* consKtorsd, bat tbs nsnrn of cor- 
will bs withheld when so desired. 


“Tbs PrssUsnt's Great Opportunity" 

To the Editor of the Bobntifio American 
I note on your editorial page of the Bcuncrmo 
American bearing dsts of July 18th, an article entitled 
“Ths President's Great Opportunity ” 

I wish to express my most hearty approval of the 
stead which yon have taken on the question of dis¬ 
armament and the futility of war 
I have read the Scutannc America* for many years* 
tad it baa devoted much spare to the description of tbe 
United States naval ves s el s of various types. I never 
could Interest myself in these great machines, because 
they were designed either for the purpose of actually 
deatvoylng human life and human property, or ae a 
menace to tbe other nations of the world. 

Tot the last century we have prided ourestoe* on 
tbe beneficent Contributions of science, discovery, and 
SttTentton to the well-being of the human race. The 
tooflttir maptfee among the great nations of the world 
of toretog tfceto gmt forces into destructive agencies 
of WM tartve* a dtmteadiction Which Is so senseiere 
and a* atota Amt Wtmdsra sometimes whether the 
togs* ti huift had b«n dethroned and replaced by ths 
**re* tofitimto oi primitive man. 

Tstte Attitude to wo reasonable, and the ttaad you 
have token Oh totoquestio© U so firm that I ton eure 

i&jzStszsfc a*jr&a a 

M**! MCOttdt * 

m*at* eurriw with U a 
„ <$* rtMtt of tb, put 

iMm 1* tua *•««. 

Stwoo^EUraU. _ 
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Make Air-Stunting a Criminal Offense 

To tbe Editor of tbe fk lynwic Aukmwax 
As a former pilot lu the Air Service, may I compli 
ment you on your editorial. “Aviation Fatalities/ in 
yrmr July 23rd number 1 agree must heurtily that 
there Is no place for stunt flying In common*)nl aviation 
It seems to me that any pilot who engage** lu stunt 
flying or any other needlessly dongerouH maneuvers 
except lu connection with military aeronautics Is guilty 
of sheer criminal negllgince ir woold be a great help 
to the canse of commercial aviation If legislation could 
be ensiled to provide adequate punishment for such 
practices. 

Very few pilots who have kept up their flying have 
died of old age I believe such editorials as yours are 
helpful In forming a public opinion which will inriri on 
pilots exhibiting at least enough self-control to refrain 
from practice#* which jeopardise uut only hnmnu live* 
but the development of a vital Industry 
Philadelphia, Pa Edh abo M Powxia, 

The Bird-Cage Problem 

To tbe Editor of the Bciertikic American 

The following is an attempt to answer A, B O/s 
question, which appeared In the correspondence col 
man of tbe HnitKimc American for June 11, and 
reads as follows “A bird sitting on a perch in a 
cage Is weighed together with the cage. How does this 
total weight compare with the weight of tbe same 
cage but with the bird flying In It? Whyr 
Such a question tends to test the reasoning power 
of a student of science, innoaucb as he is called upon 
to apply tbe scientific principle* that he has so stu¬ 
diously acquired A taw of science Is often called 
upon to solve many a unique problem, hut quite often 
Its application Is only perceived after minute obaer 
ration. 

In this case, I believe that the problem can be most 
dearly stated la a doperete form, which for simplicity 
may be as follow^: A rag* Is placed upon the pan of 
a spriar Male or balance. The Indicated weight of 
the cage complete with Its perch, we wilt assume to be 
four pounds, tt **JMi pl&re a canafry* weighing, say, 
three hmfeteteet a, on the perch U tbs cage, 

^thhlfi^j9m|Ajp^that the total Wright la four 
pounds teceMteS^olie-hilf ounces. This is of course 
ofcriemL became the bird Is suspended, by the perch, 
which is m thru snspshded by ths cage Now, than, 
let the, bird take to flight, and Immediately tbe diet 


hand n*turuM to four jHmndH, Hhowlug a l*wii which 1» 
exactly equivalent to the weight of the canary le, 
three and a half ounce* 

You auk why tlila 1 h ho? 

What ha* lieeumc «if the weight of the bird? It 1* 
against the Ihwh of (lit miHorvatlon <»f matter and 
energy to suppose that the bin! ban lost hi* weight 
and therefore weighs nothing Tet (he dial hand would 
have ns lielleve ho The duty «f upholding the eanary 
has Java transferred from the pen h to the surround¬ 
ing atmosphere, and this rc^mtJon of tbe atmosphere 
agaliiMt Um muscular force of the canary extends be¬ 
yond tlie i age But on the other hand if the air were 
a component part of the rage (htu b as wmild lie ideally 
represented by one made of glass and air tight of 
rouroe having air eonflned lu It for the bird’s sake) 
then the dial band would indicate the same weight 
whether the bird utiH flying or at rest on the perch 
In flying in snch a dosed system, the reaction of tbs 
sir to tbe muscular power of the bird does not extend 
beyond the cajp 

Btnh a dosed system forms a gravitations! unit 
and containing as It does a certain definite amount 
of matter Aubjeri to the action of the carth'a gravity* 
no change of position of Its Integral parts can b® ex 
pected to change this mass. 

In summing up, the flying bird cannot lie weighed 
directly unless the air In which it flies Is confined 
within tbe laitindarieK of the cage If on the other 
hand tbe air Is not confined, the flying bird registers 
no weight 

I believe I have made myself Hear In this expla¬ 
nation Gkoeoe H law,. 

Cleveland, Ohio. 

Buoy or Buffer? 

To tbe Editor of the K* ikntikh Amrskan 

Be your lari Issue (July 3), 'la Banco for the Goose 
Also Baoce for the Gander?“ I note Mr C M. Ran 
fi»U*« sarcastic letter which la worth printing since It 
Is at the expense of some newspaper But what of the 
8< mvnnr American, which dewrilrt* an old automo¬ 
bile tire applied to a mooring buoy In those words, 
“to keep It afloat thereby reducing the cork filling,” «fe „ 

The photograph shows a hollow sheet metal buoy in 
which air Is employed 4 To keep It afloat" and the only 
office of the tire Is evidently to prevent injury to tbe 
hull of fhe small boat (or flying boat) when “picking 
up" the buoy EL Paul Du Pont 

Montchanln* Deb 
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The Last Word In Power Houses 

Some of the Remarkable Features of the New Delaware dtatfon That Typify Present-Day Practice 

By William A. McGarry 



Central view «f the Delaware Station of the Philadelphia Electric Company, showing caal storage bad it, coal tower, and conveyor 


E LECTRICITY U ho well known an a labor Mirer 
that moat consumer* ami eren mnuy of the hip pro¬ 
ducing companies take it rather as a mutter of course 
It might also be miIU thut progress In the w lemu of pro¬ 
ducing electrical energy has been so rapid that adver 
tiling baa found difficulty In keeping jmee For that 
raaaon the illustration used by tlte Philadelphia Elec¬ 
tric Company In Introducing to the public It a new Dela 
ware Station, held to lie the world s most modern power 
house, la of more than ordinary Interest In announc¬ 
ing that the first thirty thousand kilowatt turbo-goner 
ator In the station had lieeu placed In operation, the 
company pointed out that this one mat talue will do the 
work of a million ami n quarter men based on 11 
twenty-four hour day 

In stio aud total pawir output there Is nothing par 
tlcularly new to modern englueering practice in this 
plant Its second unit started operation Decemlier 31, 
10EH), and eventually there will be hIx generator* of 
thirty tbonsaud kllowuttH nt<h emli ojicrnted l»y four 
steam boilers. But lu methmlH of construction, mn 
tortal used and electrical equipment the plant marks 
distinct developments or almost lucu lent able valu<, 
chief among which from the viewpoint of the power 
company man la the pita* ns mi devised by the Engine* r 
ing Department of tho company 
OonstriKtlon features of tho building are unique 
They are of interest not only from the engineering point 
of view, but also lu a popular way as demonstrating 
the Ingenuity of miahrn (ethnical skill In overcoming 
olmUete* oven when faced with tlio la<k of material 
that has been considered emeu tin l Work on this plum 
was started Jnst about the time the United State* got 
Into tho World War Before anything but preliminary 
excavation bad beta done It beeaim apparent that It 
wonld be Impossible to obtain the strneturul steel In 
time, because of the demand of tho ship yards and mn 
nltlons plants. A build lug, const meted entirely of rein 
forced concrete had not i\en Imnmi considered, pnrthu 
Inrly after smindlngs width showed that IkhI risk 


was from twenty to forty-eight feet from the surface 

The alto of the plant U the old Neafle and I<cry Ship¬ 
yard on the bunks of the Delaware River, on a plot 
between Tenn Treaty Bark and a section of the William 
Cramp and Sons Ship and Engine Building Company 
Concrete is not used exclusively lu electric power plant 
buildings, as a rule, because of the tromondons loads to 
be carried, particularly In the boiler zooms The apodal 
ground conditions here made It seem more imprmctiea- 
We than ever But when the engineers were convinced 
that It would be Impomilde to gt t the steel during the 
war, and that without some substitute the work must 
lie at mm toned for some years, they began to consider 
what might lie done 

Old designs for the plant were discarded mid an cn 
ttroly mw set of plans wire drawn This called for re¬ 
inforced concrete const ruction throughout euuc for the 
use of I beams from which to suspend the. boilers 
l4iter tu tho work steel was otitalmd for the roof 
trusses and coim»>or bridge It has ls«en the practice 
In such plants to curry in bunker h torn go from five to 
kIv thousand tons of cntil Jf the* old plan of ucjgbt dls 
tribntlon had been followed It would have* been ucccs 
non to coiiMtnnt the siqipnrting columns and founda 
tious so large* us almost to eliminate the limited aisle 
space in the holler rooms aud elsewhere In general 
tc rms It might Is* said that the mo In pnrfrtem of the new 
design whs the diminution of weight This was 
Achieved primarily lu the coal Imukers 

ITmlsIon was made here for (lu storage of hut one 
thousand tons of coal, Instead of ihc or six, the location 
making It posslblo to provide for ample storage up to 
twelve thousand tons on liargea tu a basin Ivtwwm the 
bulkhead and pier bead lines. This storage Ih essentia) 
to assure continuous service Anrloua other minor 
economies of weight were made wlanvir possible 

Several expensive and tedious method* were available 
for sinking the foundation pit* lu bed rock The one 
adopted was devised by Hamm) I Slmffieton one of 
the construction engineers *4 work mi the project 


lu the center of stmts marked for columns, ranging In 
diameter from ten to fourteen feet, be drove a heavy 
pile which was used as a base for a mast. On this 
was mounted a trip hammer on a revolving carriage. 
Sheet steel. Interlocking piling waa then drlvsn Into 
the earth on the outer lino of the foundation column, 
the hammer revolving and striking each sheet In torn 
until bed rook bad been reached By this method the 
piling was driven through boulders, ancient wooden 
lilies and all manner of obstructions. 

When the entire circle of steel piling rested on bed 
rack the mast was removed and the earth and mud 
within were siphoned out Bed rock was cleared by 
pounding with a section of steel rati A steel cylinder, 
flared at both onds, was then lowered Into the pit 
Concrete poured luto It settled on bed rock and as the 
pit filled, the cylinder was drawn up, until all the water 
had been replaced by concrete By this method pres¬ 
sure cm the steel piling was maintained virtually uni¬ 
form within and without dnring all the stages of the 
excavation Thus foundations were placed 

There are four hollers to each turbo-generator, so that 
the tidal In the completed plant will bo twenty four, of 
which eight are now In place Water Is supplied to the 
condenser* through six by ten foot tunnel* from the 
river Since such tremendous quantities will bo used 
for the completed plant. It was necessary to provide 
iqieclal cooling arrangement*. Discharge tunnels empty 
into the river directly under the coal tower pier, which 
project* from the bulkhead line at the center of the 
company* property to the pierhead tins lu the river 
The Intake la from the east basin. Steel sheet piling 
was placed on the east line of the coal pier and extend 
ing some dlatauce from the month of the discharge 
tunnels. As the relatively warm condensing water I* 
discharged It strikes the supporting piles of the pier and 
la broken Into many srreams These la tarn are de¬ 
flected l»y the sheet piling Into the west basin, from 
whlc h the water must pass around the tad of the pier 
iCtmttnunl on page Id7l 
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• X tpM tuupIMM, Hk. aw turret dock* 
b< 6M wi&s hand* too feet long with * belt 
wldnh amid be bwd twenty miles away 
Bat It remalfced for the expert* of onr 
own day and gvoeratlon to produce the 
Mfpaat watch known to the science of 
horology. 

It la trae that watchro were. In the be¬ 
ginning, very large on acconnt of thcli 
striking part, when the ctw wiw pierced 
to tot tot the round of the beU. yet throe 
huge Watches were mere pigmies com 
pared with the giant timekeeper recently 
exhibited at the National Museum in 


\\ auhlagton Greet crowds ftotked to m* * 
the details of construction and observe 
the mechanical action of the oliject w bleb 
is the guardian of man's habits and tbt 
crttlo of his wasted moments. 


Thg big fellow is OH inches in diameter 
and 1H Inphro thick, or six times as large 
ns tba standard watch It Is said that the 


sa^graric American 



w 

Hfli type steam locomotives of toduy, the 
little DeWttt Clinton locomotive presents 
an interesting contrast In railroading It 
measure* 12 feet 10 Inches long and 8 feet 
5 inches high. It weighs 12,008 pounds. 
Tim modern locomotive alongside, which 
hauls one of the through Piers, weighs 
nUnit 17 times the weight of the entire 
1 N‘\\ lit Clinton train The old locomotive 
In flred with wimnI and In a recent test It 
develmied a Hj»eed of in miles per hoar 
when pushed to tlm utmost 

Electric Resistance of Human Body 

M K\S1 IthMKVIH as to the electric 
nnlHtamv of the human body with¬ 
out Inrluding the oppoNltlou through the 
skin wluro the current enteral and de¬ 
parted from tlw Issly for the llrst time, 
hate been mads by b Wcnner of the 
National llurcau of Standards, The eon 
cIukIouh are at variance with those pre¬ 
viously amiouiu > «*d by M (llldemolster, a 
(lermau mhuitlHt whose methods of mess- 


nnrta* time requir'd to build « tooA ThU kef. witch raeMura tft It***. In <H»»,Lr and 1 # inche* thick. It mt unwiit were dlmliullur The wtmlna 
watch Ja nine m o n ths , Slid that it often $5,8M to wmtract, and has been placed in the National Museum tiou of the Kiilmtiintial and uncertain ro- 

taksa a fall year If this be so, one can ^ t sistnnccs through the skin la responsible 

baled to fanciful speculation as to bow long it took to Past and Present Of American Railroading for more representative determinations ttum heretofore 
make the various parts of the mammoth watch and to jy rior to sending the famous De Witt Clinton sti^am attained 

> assemble and tost them, for this Interesting specimen I locomotive to Chicago to partidiMte lu the l*u Interesting Is the deduction that the same portion 
1« couplet# and perfect in every detail. Pivots, staffs, giant of Progress that Is to be luld in that dty, of th< body of different Individual* may vary In the 

Islanee, hair spring — everything, In fact. Is exactly the old Umumotlvp and Us train of euttihe* wen* tested dtvree of eh* trie reslHtanct by u ratio of three to two 

like the watch which you tarry around In your vest over the New York Central tracks In New \ork City or even wore Also, tin opiHmltlon of the individual 




l,ft! Bsrspwnmt parti of 1* ilM 17-J«wri watch onmddmil*ty magiUAaH The wraps wheri makn a turn every nix wcondm and In alternately rrlraard and rhrrkrd l»y th^ nr white Mpphlr* 

•tones sssn In the *«di of th® entaann. At the end of the levrt* ta the Turk which li ihown In thin view but which receive* mm Um fnwn and imnarta mntlun t« the ha lance whed thnaash 
Ule M roller jewel” fixed to the balance Center, The smalkr parti of ft 11 alia 11 jewel watch Kipkt Ralanee and hair aprlnu of 16 kIm 17 Jewel watch onwdilrrably The rim b made 

of two segment* of steel and brsa* tbo Steel being laalde. Temperature ehangee came these m>irmcntt to curl illghtly in or nut thua romiietiNtUnit for the lncrra*c or dwiiew of dutklty of tin 
hairspring. The screws provide means for properly dlntri bating the weight Thli little wheel make* 6 vibration* per erond nr over 1B7 OMMHtV per year turn In if on pivots slightly larger than 

a human hair A point on the rim travel* nearly 8,000 mikm a yvnt 

Enlarged photographs of the parts of a standard 16 siae watch, showing the complexity of construction 

pocket, even to the twenty three jewels (synthetic, of uihI vicinity Itae DoWitt Clinton locoiuothe It will \arlen from du> to dm and frequent!* U\ slight de- 

cuurw) specially cut and designed The train, which, be recalled, was the tir*t Kt«*Min rolling sltsk of tin* gm*s within the hour I in* [mmUIuii of the body snd 

technically, to the series of wheels carrying the motive Mohawk It Hudson Railroad- the original unit or the the extent to which the muw les arc relaxed are llke- 

lmwer from the barrel through the balance and escape- New York Central Lines, it made Its find trip over wine influential fnitora contributing to variations in 

ment, to of gold, the cog* and teeth of the train wheel the roml from Albany to Schenectady on August i, 1H.il resistances I he pHthotoglst Is invited ti> study them 
having been treated In a particular manner to harden Htandlng on a track alongside one of the hngt Pn dlffereniws limnirnnh as some of the changes arc doe 

them for wear The winding-wheel and___t« amilltlona of the issly as It pertain* 

to the NtUmv of disease* 

The experiments were conducted in a 
IntNirntory of the Rureuu of Standards, 
the feet <»f the fteraon sulnnlttlng him 
mlf to the test l>cliig soused in a bath 
uml the hands also placed In salt water, 
lielng Immersed slightly above the wrist 
An alternating current of a few tnlUiam¬ 
is? res was passed from linnd to foot, and 
the potential drop caused by this currant 
between the other bawl and other foot 
was measured b> an alternating current 
potentiometer The ratio of this differ¬ 
ence lu potential wus considered as the re¬ 
sistance The trunk of the body was 
found to hav» a restotanra varying for 
different individuals, but on the average 
it to about 25 ohms 

For the frequencies used, 20, 00, ami 
100, the resistance was found to be Inde¬ 
pendent both of tiie frequency and of the 
current. Inasmuch as a current of 1 
ampere through a vital portion of the 
body may cause death, the scientist con¬ 
siders It of Interest to know that this 
corr esp onds to a potential drop of only a 
few volts in a vital part of our body 


other parti are Of steel There is but one 
difference between this ace of the Indus¬ 
try and the watch of normal tiro, and 
that to In the motive power It has u 
mainspring which measures nine feet 
from tip to tip bat which la hardly strong 
enough to move the train The masters 
of the art; Who hollt this thing of acton 
ttfle perfection, knew that the finely-tem¬ 
pered steel might snap, so they ingaol 
otuly devised a weight to keep the works 
in motion. By way of Interest there are 

■ number of photo- 
ateh parts, greatly 
e some Met of the 
i mechanisms. 
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The Heavens in August, 1921 

Dark Voida in the SUrrjr- Sitka, ana Wbat Tbe^ ’^lean 
By Prof. Henry limit Raaeellt PhJDi. *, 


* * *' T vS l * 


A h we look out into the mi miner skies, on any dear 
mnoniem hu miner evening, we cannot full to notice 
tlie hrlllUitwj of the wmthern MUky Way Almost 
from Altair to the hurtoui, there i« a long nuec o si ri o n 
nf doailH mid pHtdie* of light, whose brighter portions 
fur ex<*eed any other regions of the Galaxy which can 
lie ween In our JutltmU* 

Our first impression will probably be of tlie bright- 
iietfts and tho patch/ cliaracter, of the lanilmmlt/ Upon 
n second und more careful survey, we will uotlce that 
all through tlda quarter of the heaven* the Milky Way 
la double Beside the roiispJnjiius stream which first 
cutche* onr eve there Is another, further to our right* 
fainter, nnd In tnimy placet* wider I<ooklng upward, we 
find that these two brandies of the Milky Way may be 
traced northward hcvond the celestial equator and all 
the wav into t'yjfou*, where they Wend with the single 
stream width we know in the winter skies. In the 
opposite direction the division of the Galaxy extends 
down to our Itorlxon, and far beyond Bout Item observ¬ 
ers can follow It up to the Cross, wliere again the single 
hand of light replaces the double. 

Between the two brunches of the Milky Way the sky U 
ilnrk—fully us dark us the background of 
the heavens outside the Galaxy, and in 
places even darker On a really clear night, 
when the setilth sky seems powdered with 
tiny stars, almost too fHlnt for the eye to 
hold in direct \l*lon, one may notice sev¬ 
eral »f thrse dark regions, Tlie nxtet con¬ 
spicuous one lies to tlie west and north of 
Kagttlarfu*, where, on the edge of the 
bright star-clouds, there Is u durk region 
*e\ oral degrees long from whti-h limes al¬ 
most us dark run westward—one nearly 
toward Ant arc*, the other a few degrees 
higher up 

Another dark region, In Oygnus, which 
extends almost across the Milky Way, like 
a bar of iloud, Is usually more conspicu¬ 
ous to one star-gnxlng, since it gets so I 
much higher In the sky It Is onb in 
cleur, brilliant skies, such as tuny bo 
found at mountain observatories, that the 
unaided eje ran do much to detect these 
regions. A city sky, veiled with haxe and 
Illuminated by street lights, Is almost 
hopeless. 

What the Camera Tdls Us 

But the rout extent and nature of these 
dull pat (lies In the heavens Is revealed 
only hy ptmtugraphy Bor our present 
knowledge we have to thunk primurily the 
skill and assiduity of Professor Barnard, 
who has studied tikes© objects for years, 
and gradually convinced the scientific 
world of the truth of his views, 

Put briefly, his contention Is this that Ati05?qc£ 

these dark regions are not holes In the Atioo ‘ 
star-clouds of the MUky Way, through 
which we Bee Into tlie dark depths of T* 

spare, but actual clouds of obscuring mat 
ter, between us and tlie Milky Way, which 
hide It and in places practically blot It 
out from the view of onr earth-bonnd Instruments 
The reality of this obscuration first becomes appar¬ 
ent In the case of the darkest markings, such as those 
between Raglttarius and Scorpio, In the southern part 
of Ophtuchus. Here tlie stars seems practically blotted 
our, so that there are regions where hardly one con be 
seen in the field of view of a great t ele scop e t hough, 
only u few degrees away, hundreds appear In a region 
of the sky of the same else 
It Is only here und there that the “dark nebulae” are 
entirely oiwque Morn pften a few scattering stars 
ran be seen through them—probably greatly dimmed 
They cmmol bo studied profitably with large telescopes 
—unless one wishes to exmulne sotno small and un¬ 
usually sharp hit of detail For the moat part they are 
an big that only the wide-angle camera can display 
them, and a small Instrument will then suffice. Photo¬ 
graphs, exhibiting (Item as beautifully as the writer 
has ever known, have been shown by a oolleagM bert, 
which were obtained with a bond camera (the lane 
of the highest grade), strapped to a telescope which 
served to keep It accurately pointed at the stars during 
exposures which often ran into many hours or even a 


whole night. With such as equipment it la bard to dad 
any Igfge region of the Mllky Wuy in which there in 
not some evidence of obscuration, and in many placed 
It is remarkable. 

On looking at such a plate, one Is moved to ask two 
questions. What are these vast dark clouds which 
come between on and tbs IfUky Way? And where ere 
they? 

Bright Nebulae and Dark Regtens 

The second question Is In sonic ways easier to am 
swer These obscured regions arc permanent features 
of the heavens: hence they must be produced by some¬ 
thing out among the stars. In many cesss they art 
connected with regions of diffused visible nebulosity 
For example, the dark lanes in Ophluchos run up to the 
large patches of faint nebulosity which surround tbs 
stars Bbo Ophiuchl and Nu Scorpll, in such a fashion 
that there can be no doubt that tlie luminous nebula Is 
simply a part of the dark reglpn, which Is Caused to 
shine for some reason connected with the presence of 
the stun about which tbs luminosity U condensed. 

In these cases we may be practically rare that the 



At ioodock AoaTaa. At •Veto*, feet 
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iMW^r, probabto tlwt tMn v* xwn attwr *»4 
rosaot, dark ctowU, wklth look md^Uw boom* <* 
thqty dfaance. * 

Tbe Nature at the I*t^CMf ' 

With regard to the true nature otf these Itl# 

evident that they must be vast aggregates of d o me to s pfr 
of actual matter—and a very little cphriderpffon gfipwi 
that the firm of matter whkb to most effec ti ve npsst be 
fine dust A cloud of fine particle* ■ whether of actual 
dust or of the minute drops of water which 
a fog—toay be much more opaque la a tow toebeW 
thickness than all the many miles of air to eer atmow 
pbare. Larger particles, such as psbMca or rain drops, 
could atoo form an opaque ckmd if there wet* eno ugh 
of them, but calculation shows and common sans* tor 
firms that the game quantity of material, ff broke* up 
into smaller dust grains or dropa, would ittAce to tehhu 
a tor larger and denser cloud. If then In these dark 
nebulae we have actually a mixture of things, of all 
ri s e s f r om great ftuhpe of rock to separate molecules 
of gas-—the fins duet particles and fins drops (of jfedut 
the rise of a wave length of light) will be so much the ' 
best eked formers, pound tor pound, that 
unleas they are preee n t In an extraor¬ 
dinarily small proportion they wttl ac¬ 
count tor most of tbs ob s er ved obscura¬ 
tion. 

These clouds of cosmic duet, mixed With 
we know not how much gas or bow many 
larger lump* of matter, are the hugest 
objects known to science. The great 
masses in Ophluchu* must be more tbs* 
fifty light-years lour find several light- 
years wide. Those in (hid* are probably 
bigger, and Paanekoak m&wMjmtiuA tbs 
toll extent of the cfcmd to Taurus la *00 
Uffcfc-yanr*. 

It la beginning to look probable that 
Ihnch, ,4f not all, of the dark lane which 
rune dWwn the MUky Way, and spUts It to 
two toiaimost one-third of the circuit of 
tbs hefjpns, may be explained hy rimtlfir 
Obscuring matter, lying here and there, 
ckmd behind cloud, and hiding toots our 
eyes perhaps the grandest part of the stel¬ 
lar universe. Buch a cloud mess must be 
thousands of light years to extent, 

Of course, those vast clouds are not 
solid. Tbqy are prohaWy Ineomparabiy 
less substantial than the thinnest terres¬ 
trial tog—tor a few rods of the latter 
will absorb more light than s billion miles 
of the former How they got there we 
need hardly ask. Of all things visible 
they seem nearest to the primeval chaos; 
Indeed, they might wen be described to 
the acrupCttrsl phrase “without form and 
11 void „ . darkness upon the fees of 
the deep.” 


nebula*, both bright nod dark* are at substantially the 
samb distance as these stars , } In this Way we cea say 
with some assurance that the obscuring clouds in 
Ophiuebus are at a dtsUncsgpf about 400 light-years. 
Another prominent group fit regions of obteufetioft ap¬ 
pears to be connected wife the bright stars toOriop, 
and the great nebula the**; and we may esftmsto Its 
distance as 000 Ught-yeara 
Btni another sack group lutein Taurus. Tbs distance 
of this group, which is one of the largest pad blfcftest 
of ail, lias been estimated V the Doted fistroftonmr 
Hnooekoek In another way* by counting th# aowfiir of 


faint stars per squato defnfeHn the dark regio ns gad 
outside of them, and sting, from e*y pt m m t 
knowledge of tbe fifetriof the ate** to space, 
at what distance the atpifcl screen mtt*t be to ririr 
to obscure the observed tipgMrtlons of th* State nf ttts , 
vmriens magnitudes, flj* mm todea that tW dorp s * ft, 
atwrit 500 light-years dtittKT , . f 

Theee three great otwMfe^douds Bre therefore beef 
us, to comparison with thfi ster-riood* of tbs 1 tm 
Way, whose dtriance may b* roughly estimated as (m 
twenty to My thousand tighf*sera, if tm t mom fit to 


rir Tbs Hsuvuus 

The regtoo of ths rity of whtefa we hsvb 
teokeu Is nearly in tbs south earlier to 
the evening, but well to tbs southwest at 
our hour of observation aa indicated an that map. 
Scorpio to setting, with Sagittarius above on tip teto 
and Aqutia higher Organs to right overt***; ttott, 
along tbs Galaxy; coma Oepbeus, Owplfto and H*- 
sens, low in the fiuthsast Tbs Great Bear skims ths 
nor th western horisoo, With Draco and Vm tttote 
abev«Lf Lyra IS high to tiSTwust, With H meu N*«nd 
Bootes below Turttisgesstwerd w» mgjr see T i gs ens 
and Aadromsd% with ^gasrius, Onpri torn u s and tos* 
Sootimn^nsb ip tbuwqt a * 

A, ^WPtolteto ^ 

to briilrin ttri sria hud watems thrteteh serilnfiultoww 
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fk mM*M * 

k tiU oC an mtito 

J bUM fowed to too 
dftoft with its ehavf 
___■ *t too wheel to guide 
tfc to Mrtrwfc* of too tow* 
teg auHUM, But thk im> 
MlfaUp tomato toot the 
o Wia tw towobto— 
tool to to 007 . tOot it hare 
Mr 9 Mft tMt sod two 
|M M WHO this d* 
ftak* hi not met, SMBS Other 
Mtt fld getting tbs wreck 
00 tho htopUal most b* em 
ptayto it Win dowbtiM be 
mpfWNt to 10*07 renders 
to Ison that it b by >w 
oona osMosiy, under 
tbMootoM stogwwtsiuws. 
to load tbs damaged enr 
bodUr so to * Mg truck 
Tbs fact is, It can be towed 
throng* tbo street with per 
fact sms. sad actually with 
out anybody at Its steering 
whooL TO* apparatus 
through whkh this result Is 
attaload I* known to the 
garage mn at the dolley It 
Is in vdbet a temporary sub¬ 
stitute for the crippled front 
or rear axle assembly, or 
even for both, with this tug 
section oar photographs 
will make Its construction 
and operation dear 
When the ear to be towed 
has one axle la tact the pro 
eedttre Is even simpler Our 
ttret picture indicates what 
happens in this cast, and 
re pr ese n t* what would ap¬ 
pear to he the more unfa 
rorable ease, where the rear 
axle is the bad one, so that 
the towed car must pro¬ 
ceed backward The din 
advantage Is merely an ap 
parent one, however as will 
be realised when it l* re 
numbered that the dolley la 
attached to the towing oar 
with sufltdmt rigidity to 
make the steering of the 
towe d car unite superfluous 
The automobile Shown In 
the picture baring four 
wheels wrecked, was towed 
to the garage without a 
driver at the wheel of the 
wrecked car This was pos¬ 
sible through the use of two 
dolleys as shown* The rear 
one is equipped with a trt 
eaeoplng tongue This la 
the rear axle 


brought forward and ah 
inched be Am Mat toiler 
when* Ha ^nd can be span 
nntomM throndb the hot 
■Mr «(i» Mptf tk»t np 
ptMttittMult- AWr 

efitit. te luStti dot 

m X&9 mTm <* ft* 

towtstf *gr m» ferttod I* 
—--’i-iw :W (ha 

r toi 

riWTMttpm* 1 


by Uni of nsaamD ml 
0*7* am fer 

tSXS!^ *? 




The detley car in mm to tow a ear with one bad end; the rear end. In this instance 



Hew the tewing deOaya are assemb l ed, beneath a ear that repwree support both in 

front and at the rear 




strength and. durability, 
economy of fabrication and 
exceptional sanitary fee 
turve 

The trass welded frame 
structure differs from the 
hen\j steel structures gen 
4 rally erwtsd in that the 
frame work Is tc nstructed of 
tulilng In which the Joints 
are made by welding The 
(onipleted frame la In r< alitv 
me piece eliminating en 
tilth the necessity for rlv 
its twits screws or screwed 
J tuts l he roof sidewalls 
and floors may he of any 
1 11 tiding material desired 
1 he d< sign Is such that 
I nlldlugs of any required dl 
uienslon can 1 h erected w Ith 
ut Inter! >r pillars 1 ho 
< lalin of super) r strength Is 
I im 1 on the use of tubing 
wlihb undo certain kinds 
i f stre snes is ntn n^cr than 
1113 «thcr structural form of 
Mpial wtight and to the. 
fact that tin oxv atetvlem 
wild* 1 j »iut which Is re 
mnrkublv toukb can be 
mail eieu ali liter than the 
m tic ns of tubing Joined 
thus r* Info dug th< si rue 
turn! mi ml 1 tu*fi a 1 of n 
lining tin If ntnnhth ah In 
unar Idnl U. when threads 
are cut for strewi 1 cornier 
tlons or h ha drilled fir 
I Its or riutri ihe smooth 
tlnlhli of the wtldtrt J lots 
also unders tin in less sua 
uptllli to niNl and dtterlo- 
iHthn thtrelc ad llug to the 
tact r of dnrablUu boon 
1 ui\ ef fabric atun both for 
ranttriHl ami lalx r In 
claimed on the basis of the 
Mfi\ lug In t nnage on auv 
lequlied fac« r of strength 
and fii the fait that the 
wihled J tut inn l* made 
U outturn(t <n pa&c W8) 

New Type of Hangar 
Door 

T H1 nmnieipnl hangar 
erti ted hv the 1 Ity of 
Hi no No t» house the air 
ships used In the transeem 
tliuntul mail mmer Is 
iiuii|iie in baling a monster 
ue-picec door 18 feet high 
and marly 100 feet long 
Ibis d mr »xtends across 
the entire freut of the han 
^ar whose dlmiualona arc 
100 In 100 feet Inside dear 
ance When the d>or Is open 
It forma an awning serum 
the front A five horsepower 
motor operate s the doot 
which la of the Strauss baa 
Lule ovc rhead counterlml 
aueed tvpe the. onlv one in 
operation in the United 
states There la also a hand 
power chain I lock for oper 
sting It la ease the electric 
motor falls Ihe door la So 
nicely balanced that one 
person can open and done 
It by hand power The conn 
terbalauee la of concrete and 
wtlgha 8T000 pounds 
The hangar frame la of 
atert and the roofing awl 
siding of asbestos. One- 
tenth of the roof and sides 
la of corrugated glass for 
lighting purp taes making 
an exceptionally well lighted 
building By proper storing 
the bulklh|f will house sight 
De Ha refund 4 type of 
postal airplanes 
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Preparing Bamboos for the Market 

By H. L. Wright 

F KVV forest operate wh lu India arc more Interesting 
to watch titan tin* prei Miration* of raw bamboo* for 
lha market ami the convention of the ruogli, crooked, 
dirty looking stem uh it comew from the forewt Info the 
highly polished, rich brown lance stave or tent pule 
Hut though u remurkable change Is effaced In the 
proof**, tho methods etuplojetl are extremely primitive 
NeverthdoH* they ure efficient ami It Is doubtful If 
Iwtter results could Is; obtained with more up-to-date 
appliance*. 

Tlie first stage In convention 1* to cut the stem* to 
the pmttfH* length and to dean off all the knots. This 
Ik usually done by a gang of small boj* armed with 
aharp allies Knotw leaning Is nn operation requiring 
a certain amount of skill, us If I ho skin Is broken the 
stem is ruined Hut after a short period of apprentice- 
ship, during which lltey work on tlte less vulunble 
stents, the youngster* bwome remarkably good nt this 
work and It Is rure for them to spoil a bamboo bj 
making a had shot 

After dressing, the Immboos are handed over to 
skilled Workmen, known us kammnoffars, uho*e sole 
business In life Is the preparation of bamboo*. Kutli 
stem la then warmed In a tml wood Are made of two 
large log*. This not only makes It uuwrio, but also Im¬ 
parts the line brawn color, ami by melting tlte dlrtv 
waxy covering give* tlte stem a dean and {Mtllsbed up 
pea ranee. Once tlte stein has become sufficiently pliable 
nil curves and kinks are taken out by bending a 1th 
some force In an opposite direction For tbla purpose 
two Implements ure used The first for heavy stem* 
lean upright |Kile planted In the ground In whldi tdum 
lug boles bare been Itored to take the bamboo, the 
second u stout stick with a groove In It, which Is used 
for lance staves and other dedicate work To use the 
first the warm bamboo Ik Inserted In one of the hole* 
nod the kammaopar presses on it with considerable 
force to bend It In the right direction When using the 
second Implement the A amma^gitr holds the stem to In 
straightened in hi* left luiud mid goes carefully along 
Its whole length with the Hlrulghtener In the cum* of 
lance staves, wlterc jterfeet straightness 1 m emcnlhil, 
tiring and straightening lm\e often to he performed ae\ 
ernl times lieforo the desired result Is obtained The 
Illustration* give u Iwtter bleu of how these operations 
are performed ihun unj dewriptfon, ami though tlie> 
sound very simple, In renlifv constderuhle skill 1* lim* 
snry—first to make the bum In to sufficiently wunu with 
out allowing It to scorfh, and tiieti to straighten It 
without breaking the fibers. 

Alcohol As Locomotive Fad 

F ROM Pernambuco hi Hmsll come* Iho news that 
there are npproxiwutelv 8n modern cane-sugar 
factories, wUUh have about 8W miles of railway, of 
from 0 TB to a 1 meter gage, operated at present b> 
Wood burning locomotives. Tim fuel problem ho* c vt r 
I* becoming a serlotiH one uml a* a result the sugar 
mill opera torn art* turning the lr attention to reducing 
wood consumption and finding suimtltntes Conse¬ 
quently grest Interent U being shown lu the nubstltu 
Hon of alcohol width I* produced In large quantities 



The 4,MM0t-a-day postage-stamp machine 


on the sugar plnulatloUK frmu the molusMe* finals 
Pernambuco has rmvntb adopted the use of alcohol to 
wbkb ft iter cent gaaoliiiA has been added 



Dr e ssi ng off the knots from the stems, ansthsr 
preliminary of straightening 




Bjr IKIUm 

T HE madlral authority who vitnalltn m aoUtto^ 
gonna, m ora or Isas, on the posts** stamps fo* tick 
may have to revlae hla count If a maridoo Isflfnil fig 
Beniamin B. Stidutty, mechanic of the Units* Statist 
Hurra* of Engraving and Printing, merits in ultimate 
applications that which Ita early triumphs foreshadow. 
The mechanism manufactures postage stamps with « 
negligible ratio of human aaslstanca, and * heating 
process contributes to tbs Military maka-up of tbs fin- 
Isbed product 

The ao-caUad germ-proof method, ovotvsd after seven 
years of unremitting effort, reduces the units of mafije* 
factoring ofieratJans from twenty-four to three* Three 
of the machines, already in operation, are cspeble of 
printing 12 , 000,000 stumps a day fformeriy, the post¬ 
age tokens were finished in the form of sheets, the 
human touch being essential In divorcing foe huge 
rolls Into curious unite, or possibly, they might he mar¬ 
keted in hook form. 

The present-day vogue of stamp-vending machine* 
and letter-** moping machines which have to have the 
stamps fed Into them In entile** colls a single stamp in 
width, however, has at once demanded a different mode 
of manufacture for the little engravings and made it 
linsstb!* to meet this demand The stamps that ere 
I km Id led out over the posudDce counter to the general 
public are still printed In sheets In substantially the a 
*nme way as always, hut the apparatus that we lHba-* 
trate offers a far more expeditious, more economical 
and In general u more satisfactory process for printing 
and putting up the stamps of the coil variety This 
process la as far removed from the old ohm as Is the use 
of colls from tlte alumni cutting apart with aclasor* 
tliat was n e ce saury with tlte on perforated sheets of 
stump* of 7ft years ago 

Ily the new process, the stamps are printed, gummed, 
perforated and placed In rolls by machinery Whew 
first printed, they are spun Into rolls a foot long and a 
fraction less titan one foot In diameter, the accuurala* 
t ion representing ocverul tliousand dolls rs worth 
forthwith they are separated into smaller units of COO 
stamps and sealed. The Inventor of the apparatus la 
credited with having designed In excess of BOO tons of 
machinery for application in varknnt dejwrtment* of 
tlm Hnrenu of Engraving and Printing. His scientific 
contributions have earned for him a substantial promo¬ 
tion as a government employee 


Stem of Composite Spectra 

T HK fgawtiuNcnpa Is used In two ways to discover 
double star* too dune to be separated hy visual 
method* In tlio case of ordinary Hpootroscoplc binaries, 
the existence of u binary sjstem 1* revealed by the 
shifting of the spectrum line* in consequence of vary 
Ing radial velocity There are other cases, however, In 
which the fact that a star 1* double Is shown by a 
composite spectrum, fe, n spectrum produced by the 
superposition of two spectra of different types. Miss 
Cannon of Harvard Olmervafcnrjr has discovered 201 
of these stars of composite Mfiectra Home of these are 
visual doubles, but In several such esse* the companion 
star i* too faint to giro it spectrum 
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Inventions New and Interesting 

A Department Devoted to Pioneer Woriin the Arte 



TW tripod that repUcat the wcvri 

WW-NUUB 


Tkt One-Man CroaB-Cot Saw 

O bviously, it would *wm incon¬ 
ceivable to operate a wobbling 
cv o a w cut mow without two person* to 
■umlpoUito It I But a district forester In 
the employ of the United HU tee Forest 
Bnl es on a western Government reser 
Tattoo, prompted Igr the exigency of a 
scarcity of manpower, has eliminated 
the p e c ea rity of having a second person 
to hold the saw while cutting firewood 
Obtaining three 2 by 4 scantlings* ho 
fashioned then Into a trlpoil like shape, 
boring a hole through the top of them 
for the passage of a twit, for bolding the 
pieces together A fourth leg, shorter 
than the other three extend* downward 
from the center of the tripod like ar¬ 
rangement The Intter doc* not reach 
the ground, and has a free and easy 
movement One handle of the saw U 
fastened t<v this •"fourth' leg, and as the 
firewood is placed In position in a rack 
for cutting the operator saws with s 
facility that one would conclude that n 
second person was on the scene 
The “abort” leg Is no arranged that It 
I* easily swung hack and forth at the 
will of the operator at the other end 
of the saw That the clever device 1* 
practical can be surmised by observing 
the pile of wood that has been cut, a* 
shown in the accompanying photograph 
The Ingenious device has attracted no 
little attention In the neighborhood of 
this forest ranger's tramping grounds 

A Him Dinting Maritime 

A UAS8AOHUSBTTH manufacturer la 
using a machine specially adapted 
fur drilling operations on the inside of 
rinu of various kinds. This machine 
will drill holes on the inside of rims 
having diameters of 20 inches and up- 
war<L The spindle has a total vertical 
amvamant of 6 inches and the vertical 
moveme n t of the taMc is S Inches. The 
table bass working service measuring IfV 



by 17 lu , which is ample for it* purpose. 

Instead of the usual taper wedge ar 
raogemeut the spindle has a knock out 
rod for removing drills and Is hollow 
'two oil holes at the top of the spindle 
mounting provide for the oiling of the 
spindle bearings and driving pulley 
Convenient operation la attained by the 
reversible ratchet feed of the spindle 
The machine vu made low being only 
no Inches In height because of tha* spe¬ 
cial purpose for which It wsa designed 

llie Plane That Sows Itself 
Along 

KllhNCH engineer, H M M&ot, has 
put out an Invention which from 
it* form he calls the propelling trumpet 
Capable of application to all sort* of 
vehicles. It is designed primarily for the 
airplane The apparatus consists of a 
number of tub**, ending with trumpet 
like flares or nOssies These are ar¬ 

ranged In series In connection with a 
combustion cfasmlier, where an explo¬ 
sive mixture of air and fuel is Ignited 
as In ordinary engine practice The ex 
hanst gases from the combustion cham 
ber are discharged Into the series of 
nosslcs, Both the pipe thHt effects this 
distribution and tbc noxxlea themselves, 
are carefnlly designed to cause the ex 
pamdoii of the gases to occur under the 
Is-st i1 mi in stance* It I* the velocity of 


duita i„ have either a convergent or 
a divergent form, aa the case may be 
Under these condition* when the plane 
la In motion air la drawn Into the tula* rf 
in the direction of the arrow* Hlucc 
the tnhe ta divergent the energy of the 
alrvehsity la partly transformed lu it 
Into energy of compression At the eu 
trance to the combustion ohatnlter u 
there la therefore an exceaa of pressure 
aa compared with that of the air Fur¬ 
thermore tho air 1 h drawn into the cn 
trance orifloc of the first conduit « and 
Ita maximum expansion occur* In the 
narrowest section of this conduit The 
expansion continues to Increase up to 
the most contracted section of the fol 
lowing conduit r u and mu on Hluci the 
greatest expansion 1* thus produced in 
the conduit r* there results a powerful 
exhaust iu the exit tube of the corahu* 
tlou chamber Iu this manner we ha\t 
bv comparatively simple means an auto- 
compression device which Is not only 
very effective but which meet* the ri^ 
quirement* of the situation very well 
The MtHut apimrntu* wit* first tried 
out in 101K, the ajquirfttus developing 
alxmt SO horsepower for a relative ve¬ 
locity of AO meter* (a trifle more than 
TO yards) per second The thermo¬ 
dynamic yield was definitely better than 
that of the ordinary inti rnnl combustion 
motor In present use In the course of 



General scheme of the Melot system of propulsion through the agency of 
exhaust-gas velocity 


the cxbauid and the velis-Hy of exjian 
slon which, through reaction against the 
external air, drive* tbc machine forward 
The exhaust gases arc discharged st 
a velocity of from 1200 to ifioo yard* 
Iter aecond and at the entrance to each 
nosslc a certain amount of the outride 
air la drawn in and sum mud* the jet 
of exhaust gas as perfectly as possible 
The gaa therefore gives np a part of its 
velocity to the air and causes a power 
ful auction action at the entrance to 
each Dottle This Is of material assist 
Ance to the direct reaction against the 
atmosphere behind the machine 
Tho attached drawing makes Hear the 
operation of the system The notades, 
indicated by tbs several a'a of the draw 
log, are arranged one behind the other 
In front of them la the combustion 
chamber into which the fuel gas is in 
trod need by the pipe c. The air is <Wiv 
ered into this same chamber by a dl 
vergent tube *, placed preferably at the 
front of the plane. In front of the 
propttlaor la an 'topanrion multipll 
cator”, this comprises the divergent 
convergent member e, at whose narrow 
cat section 1a the Intake orifice of a sec¬ 
ond c o n vr r gtnt-dlverpfpt conduit «?, 
The system ta co mp osed of a number of 
similar conduits, rimttarly arranged 
with the Inner orifice of each ta the 
most contr a c t ed section of its prede¬ 
cessor The rear soda a, of the con 


I he test* this yield wus brought up as 
high h* 20 per ceut though the noaxles 
and pipe* used had been constructed 
without previous study *ud wort* by no 
means of the most advantageous design 
These teats were made with compressed 
nir. tbc auto-compressing device being 
a later addition 

We arc Indebted to / a Kelcsre et Jo 
1 ic for the fact* and espcciall) for the 
drawing which is reproduced herewith 

A Wheel Alignment Indiem tor 

JJPItoPKU allnccnent of the wheels of 
botli passenger cars and trucks 1* 
costing the motoring public each year 
a needless expenditure of millions of 
dollars for tires. The man who Is in the 
habit of noticiug the car ahead knows 
that easily three out of four cars on the 
streets today have their wheels out of 
nlinement doe.to bumping Into the curlw 
side throat from deep rots, car tracks, 
etc, Improper adjustment of the tie 
rod, play in steering mechanism and 
wheel bearings and many other cams** 
too numerous to mention 

Ulsallnement is without question the 
grea te st preventable cause of tire wear 
It* des t r ucti ve effects are forcefully 11 
lustra ted by the fact that It a 84-inch 
tiro out of allotment one Inch 1a run 
8000 milts It will have been dragged 
sideways over 87 miles by the font of 
rids throat Bo tires made can stand 



The electric brash that carries Its ami 
current 


up under suth excessive abuse which 
Is now uo longer ext usable since it can 
be so easily remedied with the indicator 
In order to mis sure the allncmcnt of 
the front or rear wheel, you drive one 
«f the wheels In question over the plate 
The resist mice between the wheels Is 
relieved by the movable plate which 
Itclng mounted on two set* of roller 
t»earitiKS, is fn* to mme Inward or out¬ 
ward according as the wheel passes over 
It is toed In or out, while the other 
wheel rests on rigid ground. The move 
in< nt of the plate 1* automatically com 
inuiilcated to bands on the dial which 
register to a frn<tion of an inch how 
nm<h the wheels are toed in or out 
Hie dial is calibrated for each sloe tire 
from TO to 42 Inches insuring the cor 
reel tnensunment of tires of all rise*. 
Iluth solid snd pneumatic tires can Ik- 
measured with equal accuracy 
The Important fentnro of the indi 
<ator lie* iu the claim that It ta the 
only de\ li'P on the market which regis¬ 
ters the allnement of a car while the 
latter In mlunlly In motion 

The Self-Contained Electric 
Brush 

T Hhlth is plenty of room for argu 
mint a* to the merits of electrical 
tliempy Grouted that It 1s desirable, 
however there (an hardly be two opln 
ions as to the practical value of the 
little brush lllnstrsted herewith The 
box cm the back of the handle carries 
n battery of sufficient capacity to op¬ 
erate the device for an adequate time 
and make* the Instrument self-contained 
and Independent of all external wire 
connections A connection for a mag 
sage roller Is Also furnished, so that the 
brush will give nn electric massage ns 
well ns mi electric brushing 



Gettta* a Hm on the wobbly wheel 






















Pertaining to Aeronautics 

II\lNO CRtTlHMi -N OCX rhM*ng<o<l 
It rrltory of AUOa 1 hr Inn ut Ion ptrtk«* 
>trlf relatf ■ to flyl if miM him * adapted tor sctt 
U v* hi warfare urn) suitable f r um at tint n 
an tcw Is capable of floating In water **^1 
tbs objects la Uf t rovlde a day lot* with extensi¬ 
ble wlnga ao urmiffd that tha Inner surface 
may l*a li * r* aw d or diminished or nay ba 
virtually f Idtd and thus mdmd Inactive, 
anil to provide mi ana whereby tbi pr telUra 
and rodder a may b« actuated and controlled 
by opera tore alt ting at a distant* thtrefruia 

Electrical DevWa 


mcmnc rvBNAcr—t u i*anmT f 
r o Box .81, NlUabtb N J An object of 
tha In tenth n la to prorlda an electrical furnace 
In which may be produced extremely htfh tem¬ 
perature and which furnace wlU ba able to 
withstand lncrcaalng fan or air pressure inch 
dent to the generating of tha temperature 
and at the name time employ preeeure pru- 
during elements for prereating rsportestlon 
of the materlele to be malted 

JfAOJVrrO POCKWT LAMP —-Q M. BUD 
DOT, addreee Wa Flats c/o Palatine Indue* 
trial Co , 111 Oth Are New York N Y The 
tavsotloa reUtee to a lamp la which the 
light la produced by a email magneto to which 
la Imparted rotary movement 1 he device con. 
idata mbatantlally in a puah piece capable of 
taking a to and fro moment at right anglaa 
the prtaaare caualng sucresalw lmpulaca cm 
the mechanism thua Imparting to the arms* 
tare a continooaa rotary movement 

Of General Interest 
SAFETY WATPII POtKWT PHOT Pi TOR. 
—L JiaoiBiawirs Gml Dillviry Los An 
gelee C al Thla Invent! n haa f< r Ita object 
to provide a pock* t protect* r for uae tu con¬ 
nection with pockets upon garment* for the 



showing n< w Tin am 11 la covaiatJcmn and 
Atman 

purpose of promoting tb« aafety of the con tent a 
of the garment Thi d« rice cohtprlai a a metal 
aprlng atrip with a piece of fabric folded and 
aecured upon tba atrip and connected to the 
pwkLt edge either by eewlng or rivets 

mmr hag —r a vim 27 w itu lit 

New York N \ Am >ug the otjrcta of tbla 
la rent I on la to pnivlrti a dual bag designed 
tor housrhdrt nae and arranged to permit 
of nadlly shaking off the dnat from a dry 
mopping duatir and retain the rtuat without 
danger of Ita eacaplng bat k Into the room Tha 
bag may be readily rarrlid from room to room 
and may t e t» mporarily aupported from a door 
knob nr simitar support 

(ONTAJNRR-J I Uak« rot 1081 

Broad* ay c/o King llri Cu Niw 'Inrk N Y 
Tba Invention r*latrs to con tain era for fire 
i Ytlufuishlng fluid and baa for an object t> 
provide a construction wherein tba fluid Is 
maintained ataled under ordinary dreum- 
stanim hut which indy be unsealed and the 
i oaten ta open id quickly the body of tha con¬ 
tainer being frlctl lially held against tha lid In 
such manner as to be nadlly nmoved by a 
awlngtng lateral me moment 

OIL CAN —A B Kau writs 482 FraaUta 
Ave Hertford (on a rhr object It to pro¬ 
vide a dfric* f thla charset* r having means 
for ditarhstli **meeting the spout or noxsle 
with tbs tasly In such manner that It will he 
firmly locked to tto* bid) with a fluid tight 
Joint and wherein tbir* mill he no possibility 
»f accidental dialodgmmit of the spout or 
noarti 

i munn for ballroom p ami no 

IUACTKB—« B Fsist 1000 Broadway 
Riw kl> n N Y Thla Inreatloa haa for an 
ukject t provide a device which stay be uaed 
by a i ui 11 on a ballroom floor for practice 
knottier object la to pmi Ide an adjustable 
figure to properly coect with any sited sta¬ 


ll it In lfimlng to properly maneuver a part 
i • r when dauclng ou a ballroom floor 
INK BOTTLE—' Vast L Kaibss Tyler 
lYia* Ibis lnvintlon haa r e f eren ce more par¬ 
ti* ilnrly tu an Ink bottle and holder both of 
*lkh an* aerra threaded ao that the bottle 
may be removed from Its holder for the pur- 
I m* uf cleaning or refilling the holder being 
ptnuamutly tautened to a desk or other oh 
Jeet The device nerves to prevent accidental 
diiq lac* nn at tf the bottl« 

ItltAf KKT —< H Pa sores, 1S8 Bayaea 
Bt lluffalo N Y The Invention relates to 
brackets especially adapted for supporting a 
tuwol rack in spaced relation to the shelf An 
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object of this bracket Is to provide means 
whireby shelves of different widths smy he 
supported beneath a mirror or tha Ilka The 
device la simple to apply and ta neat In ap¬ 
pearance and may be need either as a bracket 
for mirrors walla or windows 

FOI DINO TABLJB —G J kou 430 W Mis¬ 
souri St Kirk trill* Mo The Invention haa 
for Its object to provide a table which may be 
folded Into a body having tha form and ap- 
proximate!/ the dlmenotona of a suit cast or 
which may be opeurd out Into a flat top table 
when In the ckments are securely braced ao 
that there la no possibility of collapse 

WINDOW Gt ARD—B C Psrrasos 100 
Cedar Ave Memphis Tena An object of the 
Invention la to provide an automatically open 
lag curtain of a slatted type for uaa la con 
ncctlon with store or display windows and 
normally controlled and hekt In a practically 
concealed position together with means for 
automatically locking the same In lower effec¬ 
tive position covering the window apace 
RnFlVlNG ACCOUNT C1IBCK —J Bus, 
Box 46 Caetlewood 8 Dak The laventloa re¬ 
lates more particularly to check books or pads 
for produce receiving a tat ion a such as Cream¬ 
eries or other rrcetvlag stations where many 
«hecks are written and apead sad accuracy 
sn essential the object being to simplify tha 
payment of accounts. Issuance of receipts and 
entry of receipts performing these three opera¬ 
tions practically as one 
GIOVR FINGER BUPTORTINO TUB*—-D 
Hai k e/o The 1 lvermore Falls Glove Co, 
1 Ivt rmors Falls Us Mors particularly this 
lnvintlon relate* to a tube which la designed 
to support and facilitate tha turning of the 
finger and hence the turning of the glove 
An object la to provide a device which Si 
adapted for use In connection with cotton, 
tiathir or combined cotton and leather gloves 
having flexible fingers 

flHFLL FIftH BTRAPBR—C 8 Pi Id, 3644 
Champa Bt Denver Colo This Invention la 
more particularly dt signed aa an article for 
table use to accompany tha usual knife and 
fork and to taka tha place of the so-called 
< yater fork ** The scraper l oo s ens and 



a oausaAL view or ths sc*a» 

wrap* * clean the meat adhering to tha Inside 
«f claw parts or shells oa to tha tarries plat# 
It Is not Intended to aat with It can be oea- 
Twitintly used in connection with lobatera aad 
shell fish generally Tha handle may be made 
to match the various silverware s erv i ce s. 

TOIFPF AND WIG RHTAJNBB—J 0 Tap- 
scott, Box 1046 FI raao Texas This in¬ 
vention relates to the manner In which a wig 
or toupee la retained In place oa the 
head the prime object la to provide aa 
arrangement which will avoid tha uaf 
of <1 able fared adhesive# lor this purpose by 
substituting a single faced adhesive whoa# ri* 
barite face la turned Inwardly tor eagagtag 
tha scalp and which la provided with rut# ou 
the upper surface for retain tog tha wig 

REFRIGERATOR —M Oowav, e/o Mrs. 
Wetnatela 606 R Ifith 8t New York. X Y 
This lnvsuttoa relates to rsfrigaraters #f ths 


gsneral tjpc employed la households, —11 
stone, and the Ilka non sap r cl ally tha to- 
vuation relates to t refrigerator to which tha 
drip fr m tha Ice la received in a tank within 
tha refrigerator that the cooHng action of tha 
water and the water Itself may be u tilised 

DLIIFX PNT1T*E — F MbHS 14* 8 
Broadway I oa Angles, Cal An object of the 
lawntion is to provide a duplex picture frame 
arranged with a glass or tranapareut parcel 
and provided with a space between the picture 
and the panel adapted to accommodate sand 
or other movable material therebetween and 
to pretent ita escape and with means for 
suspending the picture in Inverted p o siti on ao 
that different scenes vriU ba todepeudntiye 
exhibited 

KEY RING CHAIN —C B Otli, 62 Haw 
thorne Bt Hartford Coon An object of thla 
lawn linn la to prorlda a chain construction 
and coupling means for holding the soda of 
tha chain together A farther abject la to 
prorids a coupling device which la primarily 
adapted for um on key ring chains bat 
which can ba conveniently used oa various 
types of chains or other articles 

CUFF BUTION —M J gtTLLXVAjt, P 0 Box 
197, nolyoke Maas. The object of this Inven¬ 
tion la to prorlda a cuff button which la ex¬ 
tremely simple In construction. In which a 
separable connection be t ween tha parts la af¬ 
fected which win permit of the ready detach 
meat uf one of the motion* from the other 
although at the same time bolding rases sec¬ 
tions agalact any accidental detachment. 

FINGFB RING AND PHOTO-MOUNT FOB 
TUB SAME —NAJfvra K Herr, Petroleum 
Ky The invention rets tee to aa ornamental 
finger ring and haa for its object to provide 
a device to be worn ta tha usual way, aad 





a how nr a a plav view aad ssctiov 

provided at the top with a pheto-receiriag 
recess and a transparent cover for the same 
The device comprises a Anger embractag bund 
haring an enlarged top portion as la a signet 
ring and a cover esmprlaiag a rectangelar 
fram« and a glass panel carried by the fraam 

HAT ITOIDKR —J ■ Alt SN, 229 W 10tot 
at, N.w York, N Y Among tha objects uf 
the invention la to provide a devlca whtoh 
la designed to eOeleatly support a hat in the 
top of an aut o mo b ile and the like aad which 
can be easily and gutekly placed la operettas 
or n moved therefrom The device earn he man¬ 
ufactured and sold at an extremely low price 

attachment for tap* mbabubb — 

O A RsAsouvanM, 116T Champa at Denver, 
Colo The invention is more particularly la 
tended for um la connection with a form of 
tape arranged to wind withie a out The 
general object Is to provide means gt the cud 
of the tape adapted to he employed tor Be¬ 
en ring the earn# by ptentng It down or caariag 
tt tu nrlp a fixed object thereby making tt 
unam Mary for a oeoon fl p e rson to be p r— it 
to hold tka line nt see end. 

CONniNFD MUTING MIRROR AND CAB- 
INFT — c Licit Taverns* J12T Omen Ave, 
Brooklyn N Y The object of the tsveatloa to 
to pro Hi a mirror with a shdlag eabtaut be¬ 
hind Tb* mirror may hr moved tots various 
positions to adequately reflect tight from nay 
source Tha eaMnet smy he spaaed etthsp rids 
•f the mirror aad can be used re gard! se n of toe 
pogiHira of the ml*roe The eabtoet to to* 
tended for toRet artttee, ths totoiof bring 
particularly adapted for rimvteg aad Mfpri 
tog the hair 

AIR DRAFT VOT0&-4 talT, BPS MR 
Chceotuh Okto. Amoug the object* tf tto IP* 
veuttoa la ta prsridt a porinh to uto gwfisf, 
Wag very light tt SR be Oarvtofi about gpfl 
ebt up wherever re gri ta d tor ton pmriri uf 
matog fana, veuttHttog now, ripT XMb* 
th« abject is to provide k dradt ftoH FMl 


a tong draft tube *r das, syraagpd to, he gppr 
ported to xny ariUhle sraaato whfl# to* do* 
rict to to«.spenittiHv Mt wblto ton %* toto 
eespol m a to muh# tbs Wtototor > tot ri». 


HOLD** 




Rroridya, If* t TM ptod ritftrf to to* tto 

veuttou to to provtfie g Mtok MMtot. * 



A VASTtiT BBCTlOSAt gfDU BLUVATIOV Off 
visnoe Four wo sua nmma 

standard and damping me— to soastlsu with 
tha standard to ciamp the he tder to poritjou 
on g fender or support and eouatttottog also 
mease to damp to plane ou the standard a 
bracket for holding a mirror cr ether urtlriK 
flytrap —m ■ Wn.unb addraaa L, C 
Wallace, 91 Bt Marks Ave* BraoHyn, N * 
As abject of this tavswttou to to psovMs a 
fly trap arrange* to tnsaru a proper transfer 
of tha files or other tseerts tram the halt to ths 
rev o lv in g cage without crushing ths tons its 
on tha halt and torn —Ring ths latter An¬ 
other object to to permit of conveniently re¬ 
moving tba cage from the trap without danger 
of tha aaptnrod Mas eeeaptog 

Hufvin and Tdeb 
TWBUEBRR—■ H Mtoalt, Hartkm. 
N H Aa object of the laves tics to to pro¬ 
vide a construction of tweaosr, eat from a 
stogie metal blank forming a pair of gyring 
tows movable toward and a Way fro« each 
otter by mean a of a removable finger operat 
tag lever tor controlltaf tba oparattoa ef the 
tows A Anther object to to provide a two— 
which oan he mafinfeetured aod odd at a tow 
price 

GAT* RING* —B, P Bui iCAtf, Natshaa. 
Mlaa Among the objects of tto tavuattqa la 
to « matnwt tba htageo used upon a gate 
that the gats win always ba property doflud. 
The flertee comprises a htoga ooanbcttog the 
fenee and gate, aad torisdsa a htoge pin, a 
pnDey mounted oa the hinge pfa, a aoOed 
■bring aoaneattag tha tones and gats and 
means aaaoelatod with the hues to eegatote 
tha t rus t e e oa ths spring, 

Mhckfawfi iwl MgdrattUfll Dqrviegg 
BOD BOCKBT OB QOUFLING—A, Dal, 
Oilfields, CaL The pvtodpal ohtoat rithgm 
Teation I# to pvodaaa a rod aoafcot whttfe Ml 
ba lo wered into *m an weQ fog tki parpoas to 
recover lug a broken —her rad, whtoh may 
h« ta* withto tha WA Another ahtoto to to 
p r afla rs a red heekef whtth to rimvto and 
whtoh may ha operated by an tap—M 

BAu,WABnfG^ir,H Irn**w>u4&+ 
aaa gt, New tab, K T, Tha paitto — ota 
Jeet Is to Amrtfta g typo of haU haariafl ritofir 
Me ft taktap sadtafc talk oompsnoi gSEl 
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Mrirtteto w ^ «r vmM M«d with tea 
fral* —ra ran then take definite brar- 
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fif— to lento AM perittoA rtf hit ship 
#r*t though hit guiding tlda are tureen 

M the Mad; tremble waa encountered 
vhm tiro or non atations were generat- 
M ttfiaaTi at the rame tine When the 
i — hfcfi kVf*r*foa, in picking up wire* 
M» #— ftem me light bourn, had been 
vp —4 fie M to am minima* audibility, 
d ^ hit been wma* at right angle* to the 
wavy* of the transmitting aet, not Intro- 
q ow i tly that nfalmnm was * drowned or 
raatamd hr the arrival of a louder signal 
frote another dispatching point This 
dlflOttjr has now been overcome in s 
rittiffa manner For Instance In ap- 
ynNMSblSf the Pod of New York Ambrose 
Channel and Fire Island light vessels and 
tbs tight station at Sea Girt New Tersey 
propagate distinctive signals The Am 
bnn Chaired craft sea da one dash perl 
odfealljf, the Fife Island ship uses a group 
of tWO dashes, while Sea Girt employs a 
group of Hives dashes By reeoon of 
these variations, which for the nonce are 
.eeh atlte tad tor vlaibte Hashes of white or 
colored lights, tbs mariner off shore can 
establish definitely the direction and Men 
ttty of the source of the radio waves and 
thus —mbs a bearing in thick weather 
If tbs navigator has two or more such 
aids the chance of error in firing the 
position of his Alp la reduced proportion 
ately, the inte r sect in g line* forming 
angles that duck one another when re¬ 
ferred to bis chart 

From what has been said of the basic 
phenomenon Involved In the use of the 
radio <mnu ke s , it may be asked by the 
milnfnmiii ’How does the mariner dis¬ 
cover the geographical ritnation of the 
sending Mattan, for, even though the re¬ 
ceiving apparatus disposes tbs line on 
which the station Ilea, he may stui be at 
a loss as to Its location east or west of 
him, for butane*) This Initial shortcom 
lag of tb# radio compass for service a dost 
has bsen disposed of by equipping the In 
strum— with a unidirectional feature 
This Is a simple adjunct which renders it 
possible to pick up a signals maximum 
audihUttr at only oue point and that when 
the recording band is pointed right at the 
generating station Where radio com 
passes are set up ashore the unidirectional 
feature ts not required because the ob¬ 
server knows that signals from shipping 
must, of necessity, originate off the coast 

The pra ssnr compass was Invented by 
Mr F A, Kolstsr of the Bureau of Bten 
dardg, and Its employment was suggested 
by him to the Bureau of Lighthouses In 
lUfi. Borne experiments wars made early 
la 1917 wttfc the system, but our entry 
into the World War interrupted further 
tests Two years later the Investigations 
wsra resumed, and, as a result of these 
and improvements made because of them, 
mere his since been evolved apparatus of 
a highly efficient type The 1 coll aerial 
consists of tea tons of high frequency 
wire spaced one centimeter apart and 
wound around a rotatable frame approxi 
mately four feet square Associated with 
this swfrmnq then Is a variable tun in g 
court—pr wbfeh Is connected across the 
teratosis of the —spaas coll The prl 
maty of the sincere transformer Is con 
»tete* to the t ftiafaate of a condenser 
by Iff—g pf m rings. Tbs ampMfler is 
t hen m syctrifto the terminate of the 

The firil hsrtgl |g mounted upon a vec* 
Heal huts—fit** with A printer, and a 
9 SdasfMd^Mebeneath that index da* 
trts—m tel urate ef the cdtt with v» 
tM te a kUteSt firihstt m m the tm 

wimo* 

sMdmririHWmKriiSk'HdK and is sssAnned 


ships binnacle and carries s pointer so 
Arranged teat the position of the coll may 
be road directly upon the compass card, 
thus firing tbs magnetic bearing of the 
radio-signal station at a glance as soon as 
the minimum point of signal audibility is 
reached. 

The transmitting apparatus whether lo¬ 
cated at a lighthouse or placed aboard a 
lightship, la of a commercial tvpe simple 
and rugged In conatmctkm and of abuut 
1 kilowatt power in addition each set 
has a special automatic motor-driven tim 
log switch for producing the desired slg 
ml at regular intonate The antenna at 
sending stations are the same as those 
used for ordinary radio communication 
the wave length at present *mployed Ss of 
1000 meters the existing International 
standard for such signals and the range 
of effectiveness varies from VO to 100 
miles depending upon the aensitlveneas 
of the receiving apparatus 

Where vessels are guided In thick 
weather by means of radio compasses set 
up on shore a group of land stations co 
operating can help only one ship at a 
time and the coordination of the readings 
of several of the s e stations takes sumo 
while By the newer system any boat 
possessing a radio compass installation 
can make her own determinations of her 
position as often as she likes when within 
the receiving rangs of automatic and con 
tlnuoualy propagated signals emanating 
from one or more lighthouses etc The 
operation of the radio fog signaling appa 
retna requires no additional personnel at 
lighthouses or lightahlps It Is a matter 
of only a moment to bring the wireless 
ware generating mechanism Into action 

It la the intention of the Lighthouse 
Service after a suitable trial period of 
the present group of etatkmu in the vt 
dotty of the Port of New York to In 
stall kindred groups at the approaches of 
other Important harbors on the Atlantic 
and the Pacific coasts as well as along 
the shores of the Great Lake* 

Depth Bora Muff from the Air 

(CoatiaaeA /rota page M) 
had fallen dear, there appeared all 
around the waterline at the stern of the 
vessel and well up toward amidships a 
white line of foam boiling around the 
vessel, broken occasionally on both sides 
of the stern by burets of foaming water 

There was but one Interpretation of 
this phenomenon It meant that not only 
the port aide hot also much of the bot 
tom of the ship must hate been broken lu 
and that this disturbance was caused br 
the escape of vast volumes of sir from 
the wrecked underbodv as the water 
rushed in Immediately the great ship 
began to list to port turning steadily 
over as the afterbody of the Alp sub 
merged When the bow of the vessel 
struck the bottom some TOO or AGO feet 
below the slaking was arrested and the 
ship seemed to hang for a few moments 
before the stern took the final plunge 
and disappeared Just after ahs had gone 
down, the Handley rage bomber flew over 
the circular patch of still foaming water 
and d ropped the last of the SOOfipoond 
bombs thus sounding taps over thin 
marine burial 

Dawt Draw Wrong Condaakn* 

It Is not to be wondered at If to tin. 
i lay mind, this majestic spectacle should 
; have bad but one Immediate meaning 
and express itself in the all too-— >u 
phrase That avals the doom of Mi 
battleship construction. As a matter of 
fact, It means nothing of the kind Naval 
and military men knew perfectly well that 
1000 pounds of TNT detonated near tin 
side of such a ship as the Oitfririiri 
would be pretty certain to refld her down 
Whether it would have done the rams U 
tee flagship * Pennsylvania which floated 
not far away, la a mooted question Bub 
division has abide toe—X strides la 
tea last tsn ***** That b—b might pos¬ 
sibly ha* urak tea T—it 
fe<*rtala teatte top—.have to* her out 
toi gotten to* fira nsg 
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Van Kerr 

Transformers 

Decrease gasoline uwsumpti l give greater power 
—reduce carbon depus ta Tt ey ran be Attached in 
~ a few minute* and from that t me on y u will have ■ 
•weet smoothly running me tor which starts easily v n 
in rero west her 


ftotsrt Does Your Motor Pump Oil? Don't Worry 9 

Vsn Kctt Transformer* cure the and gas giving greater power and 

troubles which are due to this con leaving m carbon The Van Kerr 

diuon Their patented fireproof method of ignition eliminates 

construction allows the current of necessity fo rebonng cylinder* 
electricity to be broken in the open installt ig new piston rings 
air without danger of igniting instantly removes the dimei 

any vapors under the hood Hie caused by motors pumping 

more combustible spark so pro- For pleasure cars tractors, mo 
dueed. burns every particle of od cycles, and gas engines 


leaving m carbon The Van Kerr 
method of ignition eliminates the 
necessity fo rebonng cylinders and 
installt ig new piston rings and 
instantly removes the difficult v 
caused by motors pumping oil 
For pleasure can tractors, motor 
cycles, and gas engines 
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KBCBNTLY PATENTED INVENTIONS | 
(Vtmitnucd from poge I0J) 
tom It to provide a manibis frictional dutch 
for us* In mobile or stationary machinery, 
wherein the speed forward and baekvanl may 
be obtained by merely moving tbe clutch 
operating meet an Iejd In oppoatte direction* 
When the operating parts of tbe elutrb an In 
Mntral poaltlon tbe driving shaft rotates 
freely without Imparting motion to tbs driven 
shaft 

Print Movers ind Their Aecaeeeriea 

TESTING DEVICE FOE IGNITION BTfl- 
TBM —II F ftfuinu, 1M Kast End At( h 
N ew York, N Y The Invention has refer 
mkt more particularly to a testing device for 
jump nparfc Ignition ayeteaa which an com- 
mealy used for the firing of explosive charge 
of luterns! combustion engines. The defies Is 
especially applicable to sn Ignition eystem 
which employs s serins of epsrh colls, one of 
which bring provided for each cylinder of the 
engine 

QAH GENERATOR— M Botsaut 1611 Camp 
Bt, Sandusky Ohio, The Invention relates to 
an apparatus for decomposing water so as to 
geaerals oxygen and hydrogen and direct 
these gases Into separate tanka, and afterward 
commingled In the desired proportions for use 
tbe use being primarily Intended for Internal 
combustion engines. The decomposing tank 
and tbe operation of the generator are auto¬ 
matic, the pres su re In the tanka controlling 
the level of water so as to stop and start de¬ 
composing automatically 

Railways and Their Accessories 

COMBINATION KOOK AND CONTROLLER 
FOB ft!DM DOORS OF BOX CARS—F H 
Wash, Washington H < The object of the 
in Vast loa la to provide a construction in which 
th* doors of tbe car are constrained to eurro- 
WMMtlof movement whereby when one of the 
doors la secured In desired position the other 
Is automatically secured In c or r e sponding po* 
tattoo and In which manipulation of the doors 
by an unauthorised person la effectively pre¬ 
cluded, The device Is simple and durable, and 
taaipsualve to manufacture 

FREIGHT CAR DOOR —L. W MAMHIIX, 
Box IMt, Camden, H C An object of the 
Invention la to provide a door construction 
which will greatly facilitate tbe loading and 
unloading of the car A further object la to 
provide side and end doors hinged at their 
lower adgs and adapted to awing outwardly 
and to provide means foe controlling the pod 
tion of the doors so that they may hs need 
cither for platforms or runways. 

■PIKE PTJLIJDR.—J B. Bhcksoh, address 
C IX Bymottds, Iron Mountain. Mich The 
Invention relates to a device which facilitates 
the removal of spikes and which employe a 
lever positioned parallel with tbe the rail and 
opera tee to remove the spike from either ride 
of a rail The device la especially adapted 
tor use on bridges, trestles, an* staff a tor work 
where ILfis difficult to emplsdVi** ordinary 

iS OUSt null—^ * ai 


lug the rear axle and to which motion la Im¬ 
parted by tbe movement of the body and tags eg 
tbe ridar The action of tbe propulsion «•» 
ijuires the rider to stmutote the motions whloh 
occur during be rasbac h ridteg. 

PdrUinfatf to VeUdw 

DJffUOUVTAWJC TTHK KIM—L. D Aujx, 
227S Pine it, Baa Francisco, ('at An object 
of tfa* Investfoo is to provide s prarMosl sod 
convenient manner for removing and apply- 




^Tirtsislnf to MMttta 

GAME.—C n Muuuuts Sl, R.F D No. 8, 
Oklahoma City, Okie. Among the objects Is 
to provide a game or that dam which com¬ 
prises a checker board and a plurality of 
playing pieces An object Is the provision of 



i vnnvawavnnTi 


FaN RaW 


kvanva 


WaW rat 


aranvi 


FaW Raw RaW raw ra* 



a man vnrw or ths soaed awp ths qahb 
rinma 


a gams which wilt require two groups of 
players with the ptsjrors of each group operat¬ 
ing n plurality of game pieces to combat 
their skill In Wise tin# the other group 
VEbOCiPmS-c «. Horn to, *09 Market 
St. Perth Amboy* N J As object of tbe In¬ 
vention Is to provide a velocipede w^tob Is 
propelled bp means of o trash abaft sonottt st 1 


A M1IHC KLKVATION ILLL'KTSATINO THS AFTL1L A- 

tiow or ths navies 

log a pneumatic tire to the rim A further 
object la to so construct the rim that a tire 
may be removed from and applied thereto with¬ 
out the use of tools or an undue amount of 
effort 

SHOCK ADSORBER— r Du Foan, address 
11 K Lees, Ontario, Oregon An object of tbe 
Invention Is the provision of shock absorbing 
means tor use lu connection with or without 
the ordinary leaf spring, cither samLeUlptie 
or fall elliptic, whereby to Increase the range 
of relative movement of the spring controlled 
parts without curtailing or Impairing the 
normal function and operation of the leaf 
spring where present Tbe invention wlU auto¬ 
matically taka cars of the variation of the 
load. 

TRANHUINHION HAND—II F Hox», Jm, 
San Francisco, ( at The Invention baa rotor* 
hum more particularly to a so-called straining 
ear for transmission bauds as commonly need 
in Ford automobiles The device la applicable 
for nae In connection with either one of the 
three rotating drum* namely the low spaed, 
reverse, and brake employed In tbe planetary 
t res "mission system. 

HHACKLE.—O R Hosbxtmun, address O E 
(Win, Cheshire House Mock. Kecue, N II 
Among the objects of the Invention Is to pro* 
Vide a shackle primarily for connecting one 
vehicle to anotbar, but not necessarily limited 
to this adaption, and by means of which any 
possibility of an accidental disconnecting of 
these elements la reduced to a minimum. The 
parts may be coupled with great facility, by 
certain operating means at a point relatively 
remote from the shackle itself 

gradometek -# w iiaix, c/o a a. 

Public Herr Co., 800 1C Houston fit, flan An¬ 
tonio, Tex. It la a purpose of tbe Invention to 
provide a gradoaeter which la particularly 
adapted for use on motor vehicles, and which 
win accurately indicate under the moat vary 
log and on stable conditions the Inclination 
and declination at which any moving body la 
traveling 

DEMOUNTABLE HIM —L. U flmraffk and 
B. Hut MKarini u, CanyonvUle, Ore. The ob- 
ject I# to provide a rim which can be quietly 
attached to, or removed from, tbs felly of a 
wheel, which will involve no change In the 
else or form or balance Naf the wheels, la which 
tbs rim can be changed without changing the 
locking device therefor, which will take op tbs 
natural wear and which will Insure alig nme nt 
of the tire 

combination lock FOE AUTOM0- 
HiLHH —a II Uucklsy BS W Ontario It, 
(h lea go, Ill. Among tbe objects la to pro¬ 
vide a device by means of which an auxiliary 
valve lu tbe fad feed line of as automobile 
engine may be Imbed In position au as to shut 
off tbe low of fuel, and thereby prevent the 
operation of the engine. A further object la 
to provide s device la which the movement of 
a single lever In out direction will Instantly 
bring the auxiliary valve Into locked posi¬ 
tion 

OVERHEAD VALVE.—W H. and P M. 
mna. c/o W & Moore Co, 700 Union Bash 
Bldg. Pittsburgh, F* This invention rotate* 
mors particularly to a valve for automa 
bUro, having sa Its object the eUaissrion of 
rattling and noisy contact between the valve 
operating parts *f the overhead valves. The 
purpoee Is to eliminate the metal to metal 
contact and provide means tor baldtag the 
rockav am to yielding engagement with the 
1 valve atom at all time* 


DUMPING TRUCK.—T M, OoqflfiSU, oM 
Batter Ooupttsg Cm,, ftittsbero, Sana This 
lgveotWe has tot Its objeet to prevMta a body 
which Is sotted tor nae with motor troths to 
animal-drawn vanities, and to grovkto tor Mak¬ 
ing the body In bertssntal position oa the 
truck. A further object la to p rov id e a can* 
etruction of damping truck whloh win be 
sturdy and durable, rimpto, and easily manually 
operated. 

BEAT FOE >EHICLRB OB THE UKK— 
(1 V Baum, Alameda. CaL The tavuattoa ro¬ 
utes to a seat mounting or euep eae ien The 
prims object is to provide m ea n s tor sbeoebtog, 
so to apeak, lateral jolts and shocks export- 
diced In a vehicle such as as automobile 
which an not taken up or absorbed by the 
springe of the ve h ic le. 

AUTOMOBILE PLATE AND HOLDER.-—* 
BiuiNoa, 18 Park Row, New Toth, N T The 
Invention rotates to an attachment to the na¬ 
ture of a "stop thief” device, and is designed 
to deter the unauthorised use of the vehicle. 
The device ts provided with mesne for attach¬ 
ing to s wind shield a legend such as 
"Watched ’* end it is so arranged that ths rigu 
may Indicate to the pollen or others that say 
use of Us vehicle is unaothortoed. An indi¬ 
vidual cover for each particular leg en d holder 
is provided so that It eaaaot be concealed «• 
•cept by tbe owner 

AUTOMOBILE WHEEL LOCKING DE¬ 
VICE —L, H, Tamx 4 odd E 89th St Brook¬ 
lyn, N Y Au object of the invention is to 
provkln a construction to which a Urge device 
la utilised as means for preventing the rotation 
of one or more wheels. The device Is provided 
with two flat sides sod a damping means so 
that It may act sa a ffkld to ease it la at¬ 
tempted to move the automobile. 

TRANSMISSION GRAIL—-C Basse NS, 106 
Bank Ht, New York, N Y The general object 
is to provide an automatic gear shift, whereby 
if in starting, going up htU, or otherwise run 
nlug under heavy load and direct drive, should 
the wired be too high tor starting or overcom¬ 
ing the resistance without shoek, ths gearing 
will be automatically (brown out of high gear 
and into lower gear to start or continue under 
tbs latter 

RADIATOR—A. Nanax*, 794 Knickerbocker 
Are., New York, N Y The invention relates 
to liquid eoultog devices, and is particularly 
adapted for use as a radiator for automobile* 
hut may he used wherever It Is desirable to 


CfcRDAlE WlNDORLrtoL Bsbfiffhjf 

A 7 The hiwthh topstoMfer p* toto* to 
w to flswa which aro adaptto to to tout to toy 
■toe curtate* and roar o o rmte* fla m mii. 
bdsat an shjeet to to i fU vi b e a *fftesha*a 
glam window wb|eb win tabs *t ot to 



a VIEW off Airroxoniui WITH put tea APffhraa 

flexible material now in general use. A fur¬ 
ther object Is ta provide a window whloh may 
be inserted la say ordinary sstomebUe ear* 
tnln, which will be durable, to light weight, 
and readily replaced. 

PNEUMATIC TIRE .—J QvkotUADO, BJt 0, 
Box IS, Hammond, La. The o bj ect ta to pro¬ 
vide a eone tr a ction which will obvtoto the 
n e c es si ty to ths inner tubes and which, while 
It will not etimfaato puncture, will at toast 
avoid the necessity to immediate change to 
tires sad will permit the user to pwaasi hr a 
time with little discomfort sad without dan¬ 
ger to destruction of the tint 

TRANSMISSION GEARING.—W, S. Con* 
nimrax, 3087 fiUaahtoh SC, Shreveport, La. 
An object to the laventloa la to provide a 
transmission gearing la whloh the gears an 
always In mesh, and there ta no danger to 
stripping to gram by the shifting to tbe 
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cool s circulating liquid Among tbe objects 
ta to provide a radiator haring Its parts so 
constructed as to bring the circulating fluid 
in rontact with a targe exposed surface where¬ 
by ttw liquid may be effectively coded, In a lim¬ 
ited space 

HEADLIGHT.—IL P Hammond, address 
N A Strata, U« Main St., Whitehall, N 7 
An object of the Invention ta to provide an 
attachment for ordinary headlights which will 
operate lo prevent glare hut allow fhll road 
illumination A further objeet ta to provide 
a device whloh ta to transparent colored ma¬ 
terial so as to color the light ray* whloh are 
thrown upwardly and at (he same lime permit 
a fall glare to a nc h o r ed light on the road. 
nntiecnoN indicating apparatus 

FOR AUTO MOBILES.—L. H SiMMOns, Fdfr 
cat Lake, Minn. Among tfle objects ta to pt* 
ride means embodying a signal device airsaged 
at tbe front or roar to an fintomobllq for la¬ 
dles ting the direction In which the automo¬ 
bile ta to be turned, sash means bring actuated 
by stamen to arranged on the dash, «r other 
uonventantlj located portloa to the oar The 
device is manually thrown lute ops— to m and 
autonutkaUy returns to ths normal oondtttad 

OKKAflE GUN,—J Owmtfl, UNIT Jcffh— 
MU N Washington, a a This to—atom 
role ton more parti—tolly to p o rtab le head 
grease guns wheee moot uemmea founts— ta 
toe frodttf to grows Ubrhftut to the cm* 
mtaatoa ud differ—ttol dadbtofi w watt — the 
wl—t—] iototo to abfotoffhdffffL ThtedM— to 
ehmeteftato % Ito tamfiKF, ***** Md 
darabOtty - ^ 


A Tiaw IN UIMOITUDIXAL OBCTIOM 

cluirbea The uperstlon is by an arraagam—t 
of clutches controlled by foot lovers very 
ranch aa the font tavern of an ordinary PoM 
control with the exoeption that aa additional 
lever Is provided to give an Intermediate speed, 

CONVERTIBLE AUTOMOBILE TOP—It 
a KMJummw, 166 0th BL, S. W., Wash tag- 
ton, a C, The lnveatloh rotates mot* putto- 
uiarly to rigid tops, especially for two-psm— 
gcr vehicles ths object ta to provide sn a* 
rangvment whereby the top with or without 
sliding, swinging, or otherwise mounted win¬ 
dows may be shifted bodily oa eoanonttous 
with the vehleta Into sad oat to affoott— posi¬ 
tion from the vehicle seat, (ha tap la Inoper¬ 
ative position being located roarwudly to the 
seat 

Dtogna 

DESIGN FOR A MIXING AND STIRRING 
DEVICE.—M Black, 890 Putnam Avs, 
Brooklyn, N T 

DESIGN FOR A DIRECTION INDICATOR. 
—Ivy D. Howatw IS Church SL, RaUobeh 
Spa, N X 

DESIGN FOR A SIFTER TOP FOR A POW 
DEE CAN OR SIMILAR RttCRFTACLR.—C 
S. Humprjut, «/o Manhattan Cab Cm. Bush 
Terminal. No. 10, Brooklyn. N 7 

DESIGN FOR A KNIFR AND FORK 
CUfiANEtt.—j * Oorrroim toO R. lfito St^ 
Brooklyn, K 7 

DESIGN FOR A RRCSPTACUI PLtKL—- 
P R. Ccuxtun, SOS Smow St, Wimah taken, 
PbltodMpbto, Pa. 
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V‘ LBOAL NOTICK8 

PATENTS l 

TFVOtJ HAVE AN INVENTION 
1 wblcbjrou wish to patent you can 
writ* funy Mid freely to Munn it 
Oo for odvioe In regard to the b<*t 
way of obtaining protection Please 
Mud sketches or * model of your in¬ 
vention and a description of the 
do Woe, explaining ite operation 
All communications are strictly con¬ 
fidential Our vast practice, extend¬ 
ing over a period of eeventy year*, 
enables us in many eases to advise 
in regard to patentability without 
any expense to the chant Our Hand- 
Book op Patents is sent free on re- 
Onset, niiis explains our methods, 
terms, etc, in regard to Patents, 
Trade Marks, Foreign Patents, ete. 
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Dbd Men’s Fingers 

(ConfiHHed from pace 94) 
quite almUar to the elegant aUukhorn In 
color and structure, but la olub-ahaped, 
tapering toward the Imne rather than to* 
ward the apex, and la much rarer, occur 
lug In old Helds In tiny soil practically 
destitute of leaf mold or in granny ground 
partly Winded 

The only European species of this genus, 
kfutinut coninui, has a slender, ryltndrk 
stem whlih taiuru ltt mtther direct Ion, 
and a small cap that la act off rather 
sharply from the atom, differing in tUU 
reopect quite decidedly from the elegant 
atinkhorn although reaemhllng it in color 
and general form It has Itecn rejMirted a 
few times from the l nlted Htnti 1 *, but J 
hare hocu no AinerUuu Nperlmcn* It 
would give me much pleasure to receive 
some ThlK ejtecle* has u very faint odor, 
and the stem Hometlmes \aiie* to white 
All the Hperle* of Mntlnus readily lose 
the greenish slime containing the Mporcs 
since it Is eagerly devoured by files and 
easily washed away hj light rains. 

The branched stink born, Lyturu* bo- 
roafl m grows solitary or clustered, 10-1J 
centimeters high, atom white, divided 
above usually into six hnt sometime* five 
or sivon, narrowly lanceolate hollow 
arms, which are Incurved aho\e, with 
lisle fletsh colored back* traversed their 
entire length by a shallow furrow cavltv 
of the stem nearly dosed at the base of 
the arms by a diaphragm through whhli 
there Is an opening upward Into a closed 
Uiamlier with a dome-shaped wall, gleha 
suptmrted on the dome and closely em 
braced by the arms, spores oblong, white 
eggs clustered 3.5-4 centimeters In diam 
iter 

The odor of the mature plant Is ▼« ry 
vile and penetrating at close range some¬ 
what resembling that of fresh guano, hut 
It In not iwrvading like that of tlie veiled 
stlnkborn for example, and also lacks the 
“faint’ quality of most stlnkhorna. The 
slime ctmtalnlng the udor Is inside the 
five rajs and ooses through the spaces 
between them as they spread Blight!) 
The “ogg*' are In clusters of three or four 
or more, and are si tout HJi-4 centimeters 
In diameter A section of an “egg * shows 
the conspicuous cap enclosed by tho thin 
white inner wnll, while the stem is innrh 
t compressed until tho elontmlhm liogins 
which pushes the cap rapid!v into the air 

According to Mr O (1 IJoyd, who*** 
publications on this group have furnUheo 
some of the illustrations here need, th* 
branched ntiukhorn may have been in 
traduced from Australia or South Amer 
lea, where specie* occur that greatIv re 
wimble it Both in Eurojw and In the 
United State* It seems to have m»pemvd 
rather recently In gardens fields mid 
other oulthated places. I>r Peek fouml 
it in an asparagus bed, while it was col 
lected last Octolier at the Nw \ork Ro- 
tanlctl Garden in a gladiolus hod Sev 
ml collect lou* have been made In Mas¬ 
sachusetts and Connecticut in tomato and 
potato fields, and one in a lawn newly 
plowed and seeded Profeasor Beard at ee 
found an acre of it in Ohio, where heavy 
sod had been turned and allowed to de¬ 
cay It had not !wn seen there before 
and its sudden appearance In such pro¬ 
fusion was rather difficult to explain 


The Last Word in Power Homes 

{Continued from page OS) 
and Into the main channel of the river 
before any of It reaches the Intake again 
By that time it Is thoroughly cooled 
The coal unloading tower also has 
points of Interest Here, also, ths engi¬ 
neer* faced the neeeestty Of reducing 
Weight In order to permit the use of con¬ 
crete. A great deal of height And weight 
was eliminated in this tprtance by using 
A conveyor belt which carries the eoal up 
an tafJlh# and distributes It to tba bank* 
era with* fhe eisjk The ft* Is lifted 

'rsastSwttsrssu. 


magnetic separator From there It posses 
Into the crusher and LUeuce to the licit 

In all large generating elutions, the 
electric currents and voltage* are of such 
magnitude, uud the iicccshUj of ccutrnl- 
iw*d control Is bo lmisrutUe it would Ite 
impractical to oiicrato the switches by 
band For tbm 1 nnsoim they arc 
(HlUlpIKHl with electric motors whlth ojhu 
and Uoae them and width Hre all cun 
trolled from a rcttral control swluhhourd 
located In the operating rtnuu 

The pipe room, refernHl t<» nhovt ns a 
special feature of the clcitrUul equip 
meat, get* Its name from the fact that It 
Is the terminus of all the Iron pipe eou 
dutt* through which the wires from the 
central control hhIu 1i1k>ais 1 are 1 oct out 
to the small motors on the high vdtngc 
switches, through nth* r pip** tinulimt 
lng In this room al*o pass the win* lead 
lng to the InHtruiuents which are 
mounted on an Instrument Inmnl located 
In the central otieratlng room dlrecdlj In 
Imck of the control Hwltch bcmnl, und 
which tell the operator at u glutiee what 
hi* machine* are producing ami to what 
sulmtatlou* the energy Is being transmit 
ted 

The layman hearing this room described 
and seeing it 1* surprised that no one 
ever thought of It Iwfore In conraptlon, 
tho idea Is simplicity Itself 

In plant* win re no such room 1* pro¬ 
vided the pipes are tormina led in a trough 
depri'NfHHl lu the floor of the op* rating 
room lu hack of the swlt*h boarda. This 
menuM thut tlnn 1* u great mas* of wires 
in tho trotigh, which Imreases the dtffl 
culty of traring fault* In the wiring and 
In the evint of one wire burning out. the 
fire may emdly lie transniltted to the 
wire* controlling other lirtult*, resulting 
lu hit* rruptlou* to servlc-e und delay lu 
restorbig it, all of which Is fatal to th*. 
Interests *»f the p*mer company 

Ihe Philadelphia Flee trie Company 
while studying ways and means of ellml 
noting these delays and fire risks and 
thus assuring the conqvauy a ideal of con 
tlnuouu s«»rvice hn* mihstituted It* pip** 
room for the trough louk of the switch 
boards. 

Tho pipes arc arranged to come up out 
of the Hour of the pipe room dlrmtly 
under tiie respcclHe *wit(.ld>oard panel 
controlling the circuit to which they ap¬ 
ply The wires of each circuit are sepu 
rated from those of other circuit* through 
out so that a fault developing In the con 
tnd wiring of one circuit cannot he Iran* 
mitted to that of any other circuit. For 
convenience In tracing defect* in the wlr 
lug aud In testing switih iKmrd tustru 
menu, each wire passe* through a fuse 
or cut-out block mounted on a terminal 
Irnard In the pipe room and lubeled so 
that the eiectrh iau can Identify each 
wire without delay 

It Is altogether probable that thl* sys¬ 
tem of arranging control wiring will be¬ 
come standard for large power houses 
throughout the country It was first in 
stalled by the Philadelphia Electric Com 
pany in its Chester Htation, which traus I 
mlt* electrical energy to Philadelphia at 
(HI 000 volts pressure* over au aerial line 
on steel towers. This jdant was com 
pic ted In 30J8, lu which year it was con 
sldered tho last word in tho production 
of electricity It is equipped with two of 
the same slso und type turlto-geiterators 
ns those being installed In the Delaware 
Mtatlou 

As Indicated however, there have been 
several new developments In this station 
u»t to be found In any other power plants. 
The boilers are of ths same type and 
rating os installed in the Cheater plant 
But la order to provide for the possible 
Installation of oil-born lng equipment If 
that should become necessary later, the 
boilers have been set higher than In 
normal practice when stokers are used, 
the tubes being folly twelve feet from the 
grates. This has resulted In ad Increase 
of efficiency in tbs oopbustlon of gases 
parttoeuriy notable In oosi a 
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Speedier 
Pipe-Threading 

JJERE'B the production you can 


count on 

53 seconds to thread 

2-In pipe on slow s p eed 
20 seconds to thread 

1- in pipe on tost speed 
minutes to cut off 

2- in pipe on fast speed 
tH minutes to cut off 

1-ln pipe on kit speed 
0 se c on ds to cut off 

> 4 -in pipe on kit speed 

For prices and full details, write 
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OSTER 

Manufacturing Company 

East Q 1st Place, Cleveland, O..U.SJU 
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fUcUy erdwton Mosklllsdt 
•pwstlOB tU* MOiwntoi slas i 
ttng mm say irsds ef M oil i 
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THE BESSEMER GAS ENGINE CO. 
Id York 8ktot| Grew Cityi Fa* 

BESSEMER 

OIL ENGINES 
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A New Book oa a Now MJect 

BEHIND THE MOTION- 
PICTURE SCREEN 

Hr AUSTIN C LESCARBOURA 

LJERE, at lut u lh* wood— book of tka 
n«cma It take* the read— —to that—arm 
om Imd whcM film iro made aodwh—alha 
camera raw** m 

srJs7‘ 

photoplay h takea 
op m prop— ton 
bom the plaaamg 
aad wrdmf of the 
— ■■titt to tha pro 
mcmcofdiokmhod 
ikaoatfaoacmaam 
tha ptemra 

*s|p? 

asa»*3? 

One </ ito We rt ABnwfcaa Aaa to #aer ImmA 

e^—.Ifl - PgULMMB (V 

nWCSlf"* NirYlA 



large percentage of volatile toatter, and 
durian tboew periods whan the botton 
are being forced An electric locomotive 
Im need for the removal of a sh e s running 
iIIre< th tinder the dlacharge gatea 
| 1 be new plant la in the renter of one 

of the busiest and moat oonJMtcd Indue- 
I trial dutrlcta of Philadelphia Including 
lu It* range the great textile section 
known lot ally aa Kensington and another 
district known aa Richmond given Over 
largely to metal manufacturing plants. 

1 ow rr la supplied to these by underground 
cable at a potential of 18200 volts and 
i stepped down at enbatatiotts for other In 
dust rial and for lighting requirements 
In coma an with all the other bn tidings 
if the < omimny thin structure when com 
pkte will present u most pleasing and 
m lately architectural appearance- John T 
Wind rim the architect has put Into It 
the kind of thought and effort that waa 
(< uflood a few years ago to memorial 
I ulldInga and the like fbla la In Hue 
with a definite police of this company It 
ts lased on the reasoning that tho corpo 
tatlnu Is one of the cltv s biggest cltisens 
and that It must ill things in a big way 
ben |Mraous rtalixe the treuumtous 
amonnt of work and equipment Involved 
In the UlNtrilmtlon of eUctric ene r gy 
1 or tills one new plant th* re are being la 
stalled nu ri than nlxtv miles of under 
initial high voltage tulli 219 mlltn of 
single underground omiliilt and I 200 
miles of overhead lines I ach turbine In 
lli plant la 48 feet ling 10 ftat aide 
12 feet high and neighs 126 tons and 
oa h 1 h (quipped with a V)00f) apian 
fott (ondenaor containing thirty six milts 
of tubing requiting 17000 gallons of 
w n ter per minute for condensing 109 000 
pounla of Htuitn tun hour lot tooling 
the generators eight thousand cable feet 
of wsHhed nlr N pi ivlded tverv minute 

The Heaven* in Aufuat, 1921 

UnafiHMfd frrtm pagi 100 1 
At the lieMnnlng of tl»e month they re¬ 
main In right until » P M but by its 
close the^ arc alnitwf lost In the suns 
rn\s ITinnns Is In Aquarius and come* to 
opl>oritlon «n the lust duY of tlie month 
At that time In la In R A 2Jh 38m Sfts 
declination 9* 27 sonth and Is moving 9 m 
east uml M south e\er\ dav He may 
Im* found 2 V * w«u and 1 Vfc* south of the 
fourth magnitude stui 1 ambdn Aquaril 
which Im Itself about one-third of the wsj 
fnm lbta Aquaril to Feta Pegasi—these 
lathi stars tieing marked on our map 
Vptuue Is In coitjumCfott with the nan on 
tlie 4th and Im Invisible 
1 he moon la new at 1 P U uu the Br<l 
In h*r flnrt quarter at 0 A 11 on the 10th 
rull at 10 A M on the J8th and In her 
last quarter at 8 A If on tha 28tb She 
la m a rent the earth on the 3rd farthest 
uwuv m tin. 17th and at her nearest 
uMiln on the Slot Urn lug the month she 
pa k*<h mar Mtrcui> and Mura on the 
«nd Neptune on the Ird Tuidter and 8a 
tuin on the 6th, Uranus on the 10th 
\ inuH on the 80th, ami Neptune and Mars 
on the list 

M unt Wilson Ubeervatory 
Inly 11 10-21 

A One-Piece Welded Structural 

I'nuM 

{Continue* from page 101) 
more cheaply than either tha screw* 

J dnt or the rlieted nr bolted Joint The 
math r of Haul U Mon is simply one of trill 
t onsti uctlon that eliminates the ordinary 
rcuasea aud surfaces for gathering aad 
bolding dirt 

lb* adaptation of tnblug to structural 
work was first conceited to meet the AA* 
culty of obtaining building material Ik 
the oU fields during dm recent advathi 
coodirions that preralM in the 
west and th* fif»t building erected 
a ccm p# > ttvriv small stroctw* ' 

Sued from odds sad ends of pips, a|j 
wbMt there H always an ab und a nt 
ply In the oU districts Tbs a sa eaaa of 
this experimental stop led to tbs srsokta 


anvesse 


of a larger bnUdlsg, Ifrjfljltt kraotais 
shown la the soomnpsitjFlng i^ustrmtiens 

6 this boUding 80 by 100 feet, aU of tbs 
tits In tbs tubing wars wSUM The rids, 
ends and roof are of corrugated iron and 
the floor of concrete The tr u m a s ware 
Separately tested by attaching a block 
a m tackle to the bottom chords, on* at a 
time and hoisting a heavy motor track 
deer of the ground 

The same company la now meeting a 
still larger building in Dallas Thta etrac 
tuf* will be 100 by £00 feet The ridee and 
i nds will be of concret e 10 inehea in 
thjeknem finished In fiyarUe the roof will 
lie sheathed with reinforced concrete slabs 
2 Inches thick there win be a skylight 
2N fe* t wide and two 2% foot ventilator 
HhaftM skylight aad shafts extending tho 
entire length of the building the floor 
will be of concrete and there will be sted 
sash windows and roller doors A laxga 
chain hoist win bo swung to one of the 
tniHM* for the loading and unloading of 
hearr weights 

lhis will be the largest building of lta 
tvpe let erected but K Is stated that it 
b\ no means Indicates the limit of dtmen 
si hr to which toe new welded tubular 
< diiNtnu tlon mai be advantageously 
adapted that any numtier of stortek and 
am rise of floor space can be built In this 
wax I ho im w departure will be ohaened 

with considerable Inti rest in building 
hhI engineering lirrlm 


Sodium Hypochlorite 

T HEKF art* signs that a new household 
bleaching deodorising and dlalnfOct 
ing agent Is alKiut to liecome popular in 
tlie United States It Is called sodium 
hypochlorite and Is a (lose relative of 
t hlnrlde of llna which contains calcium 
hvpcx hlorlto 

Sodium and «aUium byimchlorites are 
yen InUrtHtlug compounds because they 
evntitin two mtlvc elements oxygen and 
chi nine, either of which without the 
other fonan lmrt stahU compounds with 
the n Mllum or calcium but when both are 
prinent In the proportions to form hypo 
chlirltes thty act att two hnabamls of a 
Mingle wife would If they were weU 
matched m otrength and little afraid of 
cu< h other—they are both disgusted with 
this famllv arrangement and look for a 
chance to pm ape and enter Into more at 
tra(tive combi nations Usually It Is the 
gptygen that coca pea tmt when adds are 
mixed with the hvpotblorttew the chlo 
rim la driven out 

(be oxrecn Ju hypochlorite* is looqMy 
Iwund and yerv aetlvc In the air oly 
M n in rutbe r aluggiMh unless the temper 
aturt In raised to the point where omit 
nnn combustion takea place We use 
matches to reach this temperature But 
the oxygen of the air can be made active 
at ordinary temper*tore* lu another way 
If sunlight and moisture are present, the 
energy of the ami tears apart the slnggtsh 
< xjgen molecules and leaves the oxygen in 
an active form that will destroy germs, 
bleach color* and sweeten things that have 
font smells This Is why we put linen 
on the grass In the sunlight and sprinkle 
It with water The hypochlorites obtain 
their energy not from sunlight but from 
electricity The firmly bound and stug- 
giali chlorine in common salt is totn away 
aud act free bv electricity, and made to 
pH—i into a compound containing oxygen, 
such as sods or slaked lime tormtat the 
hvporhloritsa 
Chloride of lime is a useful ho u s eh o ld 
deodoriser and antiseptic h esa n ae It Is 
very powerful and quite cheep It ts 
used to sprinkle decoying i s g d Uhj e and 
animal matter It Is pot Into ponds to dis¬ 
infect them which It doto Hi auett «s 
tresis dilutions an not to make the water 
unfit to drink and when It is mixed with 
s weak arid notation such as 
vinegar It graeratee cht 
sweeten thd at* of a rsa 


eotorik to 
todlaiM 
SraTgS 


HOT—U, 1—» ■. * 


L riritohto at lltoa to k 
oar # toMpiv ytim 
togarani m ikm -* ^ 

r-JSTm eod tam 
tar as It degg not ptoriari 
It kaa brag tori to many 
of rm 

and fbr'wbitoniftg and 
wood doom aad wood stubs. 

ftodtum hyporidoeito wflT not 4 
aU stales Than are eomi prig 
ore too fast to bn d to to wrao hr Ik. and 
thta U really aa ndvamtoga a# » jmtolto 
rtote part t(f 




makes of hypochlorfto to* to 
ease of Its dntnodw power ts oriaan. 

A canvas tent left out In tha ato, mofea* 
turn and amillght fur some rim H- 
comaa rotten from the ato m tot ton 
oxygen of the air to agorae, Bq too, If 
sod turn hypochlorite ts allowed to act top 
long on wash, or la too great coneentgn 
tton it wtu weaken the strength of tha 
fabric but If it ts used with toeerstipn 
according to the directions an tha bottle, 
both as to str en gth and time, tt'wtU da 
more conveniently what afar, tnatoto* 
and moisture do bleach swealsh add 
sterilise cotton and linen without destroy 
lng the fiber 

Sodium hypochlorite was need in the 
war to keep wounds aseptic, aad It may 
find a use for this purpose aa a house 
bold aseptic It la used to laundries, aad 
is now being Introduced for family use 
under many names, bring eerily identi¬ 
fied by the peculiar and not dis a gree able 
■mril, whteh one woo learns to 
with cleanliness sad purity It » dot a 
poisonous anti septic like carbolic qcid, con 
corive sublimate and tomaMMfdei, un¬ 
ices it la mixed with lam amounts of 
strong mineral arid*, when ehtovtoe 1a 
set free In stub amounts aa to ha dan 
Serous to breathe Next to soap Sad 
washing soda, sodium hypochlorite may 
quite possibly become the moot ownraoaly 
used household tteanatng reagent 


Coni 


C*t 


upartotmVtora of THtobur C 
bm mm aad Dead Tfewga 

P RBJvDftCb exists In certain quarters 
against tbe+tiae of timber eat from 
dead treea and eome purchase gpecifica 
tlone insist that only timber out from 
II'® will be acceptable Aa a mat¬ 
ter of fact when sound dead tree* are 
sawed Into lumber and the weathered 
or charred outside la cot away, there is 
go method known to tbs Fterirt Products 
Moratory by which the lumbar eon be 
distinguished from that cut from live 
frees, except that the lumbar from dead 
trees may be pertly 


badly in- 


Alt the Information available at the 
laboratory indicates that timber Cut from 
Insect or fire killed trues Is Just aa good 
for any structural purpose as that out 
from live trues of rimUar quality, two* 
riding the wood has not bash Spbaaqomt- 
iy injured by decay or further taaact at¬ 
tack If a tree standa oa th 
too long after It is kilted, the 
is likely to become daeayad of I 
fitted fay wood-twriuf lasaeta, and to ti 
the he aytw ood alto wHl bq riMMy de¬ 
fected. Tka same thing u true of yjm 
oat drum live trees «md Att p fcnpe S 
cared fqr vwa too waod tiemm 
tocted bf them dectracttve agtttti dead 
traa wood steri id be 7 Just aa atmg «ad 
Just aa durable aa aotmd Bvu kto* weed. 

xa fCNiriderlag the aabject it may tig 
ueeful to re me a tom ttri t tha h ear tome d a# 
a faring topejf jtotfcptf 4^ awltedte 
eapwfiod ae^g ocnlmitfTrir 










HgjfaON RfVEJt PONTOON BRIDGE 
ttitfelE MIDST OP PLfcMTY 


















I 

****** * 

i 


^oMT' 




Americans Prefer to Travel 

Under the American Flag 

A ND when, as on the U S 
- Mail Line to principal Euro¬ 
pean Ports there is no sacrifice 
in the comforts and luxuries that 
make or mar a voyage, there is 
no reason why preference should 
not be given American-flag ships 

Tha euMie and ptnonal terrice on tha 
U S Malt Unm am of the kfnd you would 
taped only In your JaoorMt duo or hoteL 

Por information as to rates and 
sailings inquire U S Mail Line, 

45 Broadway, New York City 

OPERATING 
STEAMSHIPS 
OF THE U. S. 


U. S. MAIL 

STEAMSHIP COMPANY 


Motors 



H ERE Syourcfeanottobuy 
on* motor at* lower price 


than othart charge lor 
thooaand lota or a fcu&dred 
motor* b elo w th* prim that 

hav* been paylog on oo n tr a o ta 
to r ftv* or tan thoueand Joat i 
compere tbaaa quotation* with I 
the advertiaed price* of otbar 
manufacturer* m thia or a&y 
other publication 

W* offer aubject to prior tala 
only 10 000 ft bp motor* attba 
follow ng record breaking bar 
gain price* 

too lets aaah 111 TB 

S - 83 

5 ■ 1*8 

Th * offer will tuna th* m ot o r b oa torn* npaida down and pat an and to taay plan, 

Motoi* ar* lata*t typa fcn-ooolad 110 volt* 1740 ram 10 cyd* ifiutt throa, 
a teraatMf currant with either binding peat or nord and plug terminal ft Hpd 

but tvary motor bafor* lanv ng factory 1* taatad for $0% over oad Thajr caff be atteattei 
to any light or pow er circuit; 

Just the th ng for operating washing and ironing machine* In the home email 
lathe* grindera driU end elmllar tool* In the ehop churn* cream ** p a r* to r* » ftad 
mile etc on the farm 

£*wp Mater fiea s a Gaorante* Smtc* Tt$ Tbit g uara ntee provide* free eonetthfag 
aervie* for e year and f anything should go wrong with the motor within 13 mom*— 
you sA^rtlac^csprmeAf gat cWbcf and jafa BRAND NEW MOTOR 4mrme**aAJ 
No othar motor maker aver had tha narva to make such an offfcr Hundreds of 
thoueande of tbaaa motor* ar* In use all over the world and every buyer te e booster 


f a n -oo o ied 110 volte 1740 ram 00 cycle ahub ah***, 
tther binding poet or cord and plug terminal Rating ft hpa 
f ng factory It tatted for $0% over oad They can be attedhad 


At (Am a*frame(y Jam price* 


You run ao risk as all oar aiatpf* a 
Ws ton sat acres to repast tha grinds 
let—pons Ur to aoa waahtag aweh an i 


an aaM ao tbs maw ay hate haata tf ye* an aat Mb atel 
a mat Mw te tmwb aatteiaoaadnayamtbia 


NORTHWESTERN ELECTRIC COMPANY 

did S*. Heyae At*, Chseeg* 


Thw Mtt Ctmptrte mmd Author it for B—k #/ RtctitU PtkHtktd 


The Scientific American Cyclopedia ef Formulas 

Partly bated on the Twenty Eighth Edition ef 
The Scientific American Cyclopedia of BsMipte Notea and Quarto* 
Edited by ALBERT A HOPKINS 

T HIS valuable work 1 a a careful compilation of about 15000 
selected receipts and processes many of which have hereto¬ 
fore been secret Nearly every blanch of the useful arts and 
industries is represented Never before has such a lames colleo- 
tion of valuable formulas useful to everyone been offered to 
the public 

This volume may be regarded as tha product at tha stadias 
and practical experience at the ablest chemists and workers in 
all part* of the world The information given is of the highest 
value condensed in concise form, convenient for ready use. Al¬ 
most any inquiry that can be thought of relating to formulas 
used in the venous manufacturing industnes will be found an¬ 
swered in this volume 

The formulas are cla ss i fied and arranged into chapters con¬ 
taining related subjects while a complete Index maos by wo- 
fessional librarians renders it easy to find any formula deetrad. 

Those engaged in any branch of industry win undoubtedly 
find in this volume much that la of practical use In their respeo* 
tive callings. 

Hundreds of the most excellent suggestions for those who 
are seeking for salable articles which they can manufacture 
themselves profitably on a small seals are also Included. 

It is beyond question the snoot co m p lete find authoritstive 
book of receipts published, and is a iwetstmt In Its Has, It 
should find s place u every laboratory, factory and honw. 
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The Hudson River Pontoon Bridge 

T HE proj>oNnt ti» build mi ttuirgemy ]Mmtoon 
bridge utrow the Hud non Utter, as llltistruted 
tHstwlnn hi UiIh Ihhuo Ih nnUrtly fcanlble As 
it rneHiiH of croHsIng KtraltH nml rivers the pontoon 
bridge rdh not only one of the vtry enrllcKt and moat 
widely used tjjies of bridge, but for particular pur 
|Mita>a and tn mnt tqxvlal conditions, it hu* held JU 
own for over JOOO jt lira mid Is today hi widely eztentled 
n*c M«0 schoolboy la famllinr with the feat of 
\erxeN who hullt a double* brhlgt* nt rntw Uie Helh*ti 
pout, one Milan Mug carried on 1W0 uml the other 
mi *114 vesaelH, nmlioml up nud down stream He will 
w member, ulso, how UnrlUM, In bis war ugntust the 
Scythians, used the same devlc* to get across tbo 
ll<M|»onitt und the Himulte ns did the ertebrnted 'leu 
rhoitsaitd wluii they crtmseil the 11grls In their n- 
ireat from Herslu *or mllitiiry operations, pontoon 
bridges hate laid their <mu down to the present time, 
and the pontoon seitlon forms today n most Important 
branch of the engineering force that amimpnnlpH 
nery modem army 

the Herrin* which tlilH tijie of hririgi has rendered 
la military ojs rations Is umtriied by ItH list fulness hi 
linking together the highway s\stilus of the world 
Winner visitors to (Nwetautlnoph will remember the 
famous bridge of twiiita Is tween that elt> nml Htaw 
Iioul, ami every tourist who has made the trip up or 
down the Rhine has passed through tin floating swing 
hrldges In the ecnhr of the great ismtoon structures 
which span that river nt «mh plneen us (Nilogne ami 
Coblen* Hhuv the arndHllcc screral mllitar> ism 
tisin bridges have lmeu thrown neroHs the Hhlne lu 
order to fmllltnte tlie UHnements of tin various Armies 
of Occupation lietween tin* right and left banks of 
the rl\or 

Tliere are two questions to be answered In cimsUUr 
lug this startling proposition to brldg« the Hudson at 
a point where it la over n mile lu width and these art* 
first, la there any emergency call for smh a bridge? 
and sucondly, la it prnctleablc? Answer to the first 
question in to be found In the present intolerably 
crowded conditions of automobile traffic at the ferries 
which afford the only menus of vi hloulnr commuuleu 
tlon ih rose the Hudson At any time of the day there 
is an Irrltutliig wait to get across, nml at certain hours 
there to a wait whhli means a very considerable loss of 
time out of a business day It is on Saturdays, Hun 
days ami Imlldays, however, that the congestion reaches 
pnqiortioiiH whhh are uubcllevahlc except by thoac 
who haw had tho misfortune to bo caught In it Fre¬ 
quently the line of waiting cars will lie hacked up for 
severu 1 tulles oloug the roads loading to the ferries 
nml on a rwent holiday, after waiting many hours on 
the western side of the river, New York and Long 
IhIhuiI owners, In despair, actually abandoned their 
cars for the time being 

As tn the feasibility of the bridge there can lie no 
question whatever The Ferris woodeu ships, obtained 
from the Shipping Board, are vciwcIh of over 8000 
tuns, and when they arc moored to heavy anchorages 
up and down the stream, ami the mooring cables drawn 
taut they will ufford a foundation for the trusses, so 
secure, both vertically aud laterally, that the bridge 
will have n stability which will compare favorably wUh 
a permanent stria ture A ship of over 3000 tons will 
be practically unaffected by such small waves as dis¬ 
turb the surface of the Hudson River The steelwork 
for the towers and trusses cun be built within 90 days 
and since the boats are Immediately available. It Is 
estimated by Mr Undenthal that. If there are no legal 
delays the bridge can be opened to tbo public by the 


end of May, 1022. It ahould be hoted that were it not 
fur the fact that the boats are Immediately available 
at a nominal cost, It would not lro possible to entertain 
the Idea of building a bridge of this magnitude, for the 
proposed structure will be by far the largest of its 
kind over constructed But with the boats available 
and because of tho standard shapes of which the timers 
and the trusses will bo built, both the time and cost 
of the erection of the bridge will be reduced to a 
minimum 

Inventing a Crime 

1YILIZATION In the beginning was a simple 
thiug There won no elaborate machinery of 
government, of industry, of dully life And 
with everything else, right aud wrong were of the 
Htmpleat A member of this primitive society could 
take 1 i1h neighbor s life by force he could take his 
nelghlxtrK property by fom beyond that there 
was little that he could do tn wrong him There were 
accordingly few laws, aud then© simple ones, applying 
merely to what we recognise as natural crimes It 
wus not oven necessary to define the crime, the law 
was merely for Ibe purpose of defining the penalty 
'1 hun shalt not kill, thou shnlt not steal, thou shalt not 
n*\et thy neighbor 1 ** wife—tliat would cover the ground 
thou shalt not bear false witness was a later develop¬ 
ment And It was always easy to determine whether a 
particular offense had lieen committed 

With the growing complexity of civilisation it be¬ 
came possible to wrong a man In more ways, and in 
more devious ways It lu*e«me isxudble, without actu 
ally using force or doing anything recognisable as an 
outright nHtnral crime, to ciani out of a transaction 
In iMmscBshm of another s property and without hAvlng 
glvui any fair return therefor As trade nml com 
men's and government doelo)H*d In complexity brlliery 
and conspiracy came Into existence and opened the 
way to an ImmoiiMo uirltty of ojicmtlouH whereby oik 
might defraud a mnu of what wns rightfully his At a 
mmiMratlvel) early stage lu the world’s history it 
Iteeamo feasible to procel against a man s property or 
IKTson lu suth a way I hat proof of the wrong done 
should Is* more and more difficult to present, while even 
definition of the crime committed might turn out to 
l*e oonsldtsrahle of a pnxxle 

Hie net result of nil this Is a sort of race lietween 
Ihu offender and the law We have continually tbo 
Invention of new ways of getting the iiest of the other 
fillow—wo might say, with our heading, tho invention 
of new erlimaj but that they an* not crimes until the 
law making power has had its innings and made them 
so Conspiring In restraint of trade, extortion of a 
rental out of all proportion to the value of the premise*— 
these are among the lem disreputable examples Nlinrp 
practice though they lie, they are defended eloquently 
bj many more or less sincere gentlemen, but In the 
public Interest they are defined as crimes and the 
lieualty fixed It then is the move of the shariwter 
again, and he develops a new procedure for getting 
his fingers Into his neighbors pocket-book So the 
homo goes (Hi, endlessly 

As a rule It seems that the crook and tho sbarpater 
arc a little ahead of the law This is entirely natural 
The law must necessarily follow the transgressor 
rather than lead him The law makers cannot meet to¬ 
gether and allow their imaginations to ran wild in 
picturing all the devices that mlglit he conceived by a 
clever crook for the purpose of relieving the lndl 
virtual or the community of auiwrflnoua cash, they can 
st most only provide tor the known and established 
ways of dolug wrong The field must necessarily be 
left open for the Ingenious transgressor to devise ways 
of a< hievtng his ends that have not as yet been specific¬ 
ally prohibited The way must necessarily be left free 
for him to tench us these artifices by putting them Into 
execution—only after we have lied ouch tuition can we 
expect our law-makers to move the barrier so that It 
•ball Include the latest procedure among the things for¬ 
bidden. 

A case In point Is furnished by the Chicago baseb al l 
scandal. We have no doubt that on numerous occa¬ 
sions disgruntled ball players have failed to exert 
their efforts to win, or hate actually done what they 
could to betray their dub. But concerted throwing of 
ball games for money, if we are to credit the testimony 
offered in this case, has been put ah a bosiness basis 
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tewer before attained A new crime hoe been i nven te d ; 
and the legislatures of tmmetons state* hive reopqa M 
by defining the offense and the ptthtsktee&t But H 
appears that. If the Inventor of a crime cannot get a 
(«tent to reward his Ingenuity, he at least has the 
consolation that his practice of this crime will go 
unpunished, where a subsequent imitator lays himself 
open to tho law that has been enacted as a result bf 
his predecessor's activity 

The Worid’a Merchant Marine 

I N the midst of the uncertainty wfclcty beclouds the 
immediate future of shliiplng, there Is a certain 
measure of satisfaction lu having the exact figures 
before one, showing Just how much shipping there is fat 
the world today, and what is its distribution These 
facts are to be found In the new edition of Lloyd’s 
keptMttv, In which the usual details are given of the 
seagoing vesta is of nil the maritime nations, Including 
ships from 100 tons up to the 50,000-ton transatlantic 
liners 

The world'a total of ahlpplng today U made up of 
30290 vessels of 01,974,658 grow tuna Before pro¬ 
ceeding to consider the larger totals, It should be noted 
that tho gradual reduction In stilling tonnage continues, 
although the Increase In this type of vessel which has 
occurred in (his country has tended to slow down some¬ 
what the general decrease It Is a curious fact, -which 
will lie news to many of un, that over 40 per cent of 
the sailing ships of the world are owned in this conn 
try The decline is shown In the following figures 
In 1002 about 22 per cent of the world's tonnage con 
slated of sailing ship*, in 1914 the percentage had de¬ 
creased to 8 per cent and In 1921 to fi per cent The 
Increase In wooden vowels from 1 per cent of the total 
steam tonnage In 1014 to nearly 4 per cent In 1021 Is 
to lie attributed, of course, mainly to our own con 
Btructlon of wooden steam vessels to meet the emer- 
gourleK of the war 

In spite of the large amount of Herman tonnage 
which Mil* allocated to British owner* and the huge 
program of new count ruction which has been under 
way since the armistice, the total tonnage of tbo 
l uMed Kingdom In 1021 Is only 411,000 tons more tbau 
ft was In 1014 Here is an Impressive evidence of the 
terrific In ram Ih made on British shipping by the wear 
nml tear of tho war ami bv (lermun submarine attacks. 
On tho other hand, the seagoing tonnage of this coun¬ 
try has seen during the same period an Increase of 
about 10,400,000 tons, an advance of not far from 600 
I»er cent on the total for 1914. This, of course, gives 
us a strong position in the second place among the 
great maritime nations. 

Conversely, although Germany In 1D14 stood next to 
the United Kingdom with a total of over 5 million tons 
of seagoing shipping, her merchant marine today in 
dados only 654,000 tons of shipping 

In the matter of relative standing, as shown by a 
comparison of 1914 and 1921, the percentage of the 
world's seagoing steam tonnage owned by the United 
Kingdom has fallen from 44 ft per cent to about 85% 
per cent The United States' percentage has risen from 
4A per cent to 22 7 per cent Japan now stands to the 
third position, with France a close fourth Norway, 
formerly In the third place, has now, largely by reason 
of the depredations of the submarine fallen bode to 
the sixth position 

A strongly accentuated development to shipping Is 
seen to the growth both In numbers and tonnage, and 
In individual aloe, of steamers for the carriage of oO 
In bulk la 3914 the total number of steamers engaged 
in this service was 885, whose total toupoge was 
1,479,00a Today, according to /JoyO Aeytetar, there 
are 881 oil careers driven by steam or motor, with a 
total of 4,419,000 tons. That la an Increase of 200 per 
cent In seven yeert Of these vessels 55 are from 8000 
to 10*000 ton a and 87 ate over 10,000 tone to meae- 
uremeub 

Another notable de ve lop m e n t boa bean tee vee of 
oil tot propulsion either under thf boilers or to heavy 
oil engine*. OiMxuntog steemere hare teamed too m 
804, of 13 HU >06 tons to 1914, to 86881 of 1*797,000 
ton*. Unqoaotlauably. If tbe euppUse retedto thirty 
constant, oil to Mart to displace coal to the mer¬ 
chant atari 0 * efltespt far spaded telp* or to tort* of 
service where .the routing and wtepfar fcoadSttoa* are 
favorable to coal 
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•Nani *b 4 Mcrdunt Marine 
A MW hwl Dm i MtW a B wh. ~ A ao o rdtng to 
Afjqy OtdUthc*, tbe progress lb the alas of bombs con 
ttaue* at a rapid rate. Illustrations arm given of the 
mow 2Q0(hpotmd bomb, of the kind which tank the 
M thrtfrfMAaAd M In the tests described in these columns 
hit week, and <of a 40U0-pouud bomb The 2000* 
pound 1# a little over 13feet lout, about 10 
laches In diameter, and carries 1000 pounds of explo- 
siva The 4000-pound bomb, \V£ feet Iona and 
about 28 Inches In diameter carries one t«m of ex 
plosive 

German 8hips WlU Be Up-To-Date—German sur¬ 
rendered tonnage will uot Ik* a Inrat to the ship owners, 
since the Government trill give them ulxtut 12 million 
marks tor the rebuilding of their fleets, ami the new 
•hips will be built In German yards Acconllug to the 
KMlpgtog World, the Treaty has overstocked the har¬ 
bors of the Allies with shipping, much of wbkh is old 
in design Consequently, a few years from now, when 
the Germans have made good progress In reconstruc¬ 
tion and possess ships of the most modern type, the 
surrendered vessels will he obeoleeaent, and the disad 
vantage under which It was expertod that German pro 
war shlpplnff would labor will iwrhapa he converted 
Into actual advantage 

Engineers Investigate Panama Caaal* — A new 

board has been appointed to Imratigato tho operation 
of the Panama Canal and diderm lue how to make the 
Canal Stone mom efficient and lew expensive as a 
Govehtmant concern It ts tu line with modem 
thought that the Hecretary of War should have mv* 
nlaed that the engineering profession 1* portknlnrly 
noil qualified for this work. He ha* s|ipolnt«l to the 
Commission three engineer*, nnd u reproHonintlve from 
the it Hied public utility Held It Htflml* to rcflAun that 
those men will make a more understanding survey than 
would be possible In the nine of the i>olltU Inn to whom 
mub a tank is frequently assignod 

Sixteen-Inch Coast-Defense Gun.—In the shop testa 
of the new HMnth barlietie cwrrlugo for coa*t defense, 
recently completed at the Watertown Arsenal, the car 
rluge functioned very satlHfattorily 'I he load re¬ 
quired on the slow motion handwheel to traverse the 
piece was 17 pounds It took 27 minutes, using man 
j*»w er to dovatc the gun from 0 ilegrera to (Ml degrees. 
The electric traversing ami elevating equipment had 
not ns yet been assembled One of the most difficult 
problems In designing the carriage was the control of 
the gun which, with its recoil band, weighs alwmt 200 
tituH The gun will have an nil-round lire and will 
throw a 284<M*>uod armor plerring projectile to an ex 
t rente range of fibJOOO yard*. It am penetrate 14 
ImbiH irf armor or more at all ranges up to Its max 
I mum 

Shlpptog Bwi Finances. — According to tha new 
rimlramn of the United Htatea Shipping Hoard, then 
an* outstanding claims against tho Hoard of about 
$420,00(1,000, and there is s working dellclt eutb month 
or about 121,000,000. This meaus that until condi¬ 
tion* improve and unless they Improve, the country 
must imy out an annual subsidy of nearly 200 millions 
or dollara to keep things going As mutters stand the 
nation is called upon to make u choice IsHwocn three 
condition* either the ships must be sold for what 
they will bring in the open market, or wo must mako 
such revision of our shipping laws and such roorgsnl 
nation of the Shipping Board as will make them more 
cfficleui, or we must bo content to mflisldlae our mer 
chant marine to an extent which will maintain It as 
n going concern in the face of the fierce competition 
that exists among the world** see-going carriers. 


New Deck tor the Pert of Looto-Thara was ra¬ 
ven tiy opened <m the Thames, mil*" hrtuw I-oodou, 
in the gmml neighborhood of the Boyal Albert Dock, 
a new dock which will accommodate vowel* of up to 
SO,000 tons. The entrance lock Is 800 feet by 100 toet, 
with 41 fleet 8 Inches over the sill at ordinary tides. 
The water area of the enclosed basin in which the 
bwk opens is 04 acres, and the depth 88 fcrt Therc 
are UMMO fast of quay wall, capable of berthing 14 
steamer* of the largest also The length of the dock 1* 
4178 ftat and the width varies from 800 *to 710 toet 
*1 wo Unee of flUlway an laid along the quay, next to 
these an 8800 toet of two4eck sheds, and at the rear 
of the *eda an three lines of railway-—an arrange* 
Ui«*nt which should greatly facilitate ths complex hurt 
ness or tntonhangb between ship, oar and te»A pe 
piers and shads are served by 84 elwjtrtc kv^ddffittg 
cranes, andf each shed Is further equipped with right 
Heetrie eranea of Oos too capacity each. Aa a Huai 
touch there to fWafitoW adjoining the *******" 
drydoHMuO xeekkmg, 100 feat wKto and 88 toet deep 
<m the btoqfca. 


Bdameo 

Glaea and Tts Chwras-—A patent waa granted In 

England In 1801 for a cylindrical glass churn and 
these were tested at ths Kxhlbltlon of 4801 in compe- 
titiou with French tin churns, and the old English 
wooden churn* The small wooden fanilh ilium 
worked so well that It* was awarded n prim iihvIhI 
over Its more arlstocrstk glass relations 

A Large Gift to Sdeace. —Bsron Edmond de Roths¬ 
child, meml>er of the 1 ranch Institute bn* announced 
to the Academic de* Sclciu i es his Intention to devott 
I he sum of 10,000,000 franc* to the foundation of h 
laboratory of scientific rrararoh Tbe aiiiioiiua*tneiit 
In accompanied by the request that the Acadt mle wilt 
nominate two of Its memlters to the admintatralhv 
council o£ the proposed Institute, wbhh will in ehlefl> 
devoted to the development of ph)HlraI ami chciulral 
•Hence and Its application to IndiiKtn and ugrlntltim 

The IT S. Pharmacopaeia for Chins. — The U S 

pharroacuittela Is Mug tra inflated Into the 
language under tlm direction of the lTiUadriphlft Col 
]«*ge of I'lmrmaty and iwlenco Hoforc the wnr G«r 
many tried to have the German phanuacoiNriA trmi« 
la ted into Chinese with the object, of course IhHt G«r 
man maiiufat Hirers might export to China driigH of 
Gorman stamlards Great Britain has mude nlmllnr nl 
tempts since the war, but our own HtRiidsnlH art* to Ih* 
adopted 

Machine for Raised Embroidery.-—The United States 
CoiiKu! at l^yons re|M»rts the Invention of a machine 
St that place for tho making of ralMHl euibrolrit ry In 
gold itnd silver It is stated that the stit<h Is n copy 
of an tun lent form of embroider) and given nu liu 
presslou of handwork, and In also the llrxt mnchlm 
that has Unm KuavMiful iu using tin* metallic thread 
\ nrloiiM mmhlm>N lmvc Ihk n t mplmed in tlie milking of 
(inliroldery in other tbrendfl It I h HlntiKl that 
tho mathine Jk Uie reeult of m\eii jtar»* of Html) and 
that the results are very nntlxfro t»r\ 

Three Thousand Dollars An Inch for s Shower — 

An oftlc lit! of a \\ 1 m*iiisIii organixutloti telegrspbal to 
a Canadian rain maker offering $3000 an huh for n 
pm I pi tot ion This orgaiiixatlon nqirewnts WHO Win 
coindu farmers 'Hila nhiih* Cntiadlnn rain makor <hi 
one oaasion made $8000 for 4 24 ln«hen fnll It Is 
said that his rain milking eijutpint nt amsIstH of a tank 
20 feel high in which n (hemical mlxtnn* Is prepared 
whl*4i he says opens up tbe douds 1 Of course little 
stiwk in such plans or device* In takeu by th* Ntlcntiflc 
ineteortd*»glHts 

The High Swiss Fares Vex Tourists. — The Swiss 
mllwaVH are nnmt admirable and the i**m*3ltious are 
Ideal for the tourists lint unfortunately for tlum fnres 
have tK?eu raised to muh s point that vary few of the 
fouriHts travel first Hass and many of them do not 
travel ut all oti the railroads, electing to go by auto 
mobile over tho magnificent road* with which Swltxer 
land is traversed Where parties trn\cl t*»gvthcr th* 
automcddtc effects a real economy ami It Is oven 
chetiier for penatns traveling lietwwm Italy and Swlt* 
eriaml to (Toss one of the passes i»y antomoldle tlian 
to use either the Gotthsrd or Simplon innnilK. 

Tear Gas for Riots. —A test has recently been made 
in Philadelphia of tear gas as a means *d quelling ami 
dispelling a mob The test was entirely successful and 
six policemen from Philadelphia were aide to rout 
200 of their stalwart companions 'ihe movie* have 
already demonstrated bow bnuks and safe deposit 
vaults can be protected by gases placed In tubes M 
hlnd the vault doors. An excellent point about the 
gas la that It leaves a reddish brown stain upon the 
clothing which wonld aid in identifying tbow* taking 
l#art In riot* or crime Those who inhale the fumes 
become helpless for a time but the effects wsm wear 
off Tbe underworld has alraady put In an order for 
masks to foil the police tear gas 

Misleading AecktouJ Statistics. — On* of the moat 
prominent New York paper*, alway* noted tor Its ac¬ 
curacy, recently stated that there were 11,000,000 
persons killed and maimed ty accWents for a year 
This would certainly be a very serious situation H true, 
but m a matter of fact, In the entire registration area 
la Continental United Htate* there were only 1,000,430 
deaths from all cause*, and in the same registration 
are* tn 1010 there were 81,200 deaths from accidental 
death* Dr Crum, an export statistician, gives the 
figure* of accidental deaths in Continental United 
State* to 1010 M TJVS48, ^“8 n* 0 * 1 ®^hod of 

computiDir population Tie statemeut first quoted la on 
a par with maay other statements ralatiug to aafrty 
The National Safety Ooamril and the Safety Institute of 
America ate to a poaltkm to give authoritative figure* 
when necessary 


Aeronautics 

A New Use for Airplane*.—It la reported that air¬ 
planes urn doing lustful and iiHiet uutmual worlr In 
France In dealing with ihe j>lHgu*> of grasshopper* on 
the I’niu Plateau (north went of AKureellles) which I* 
far more ** rloUH tliun li was IhnI jeHr, crop* of all 
kind* being dwlrnjwl o\er wmio 100,000 ucre*. Pilot* 
rvjiort breeding groutidn and wtatter iwtsoned bran, 

A Worth-While Flight,—For some reason a really 
tine flight ban Ih*oh allowed to go b> with little or no 
mention In the dull) proas It ap|K*urH that un Aiuwldo 
plane of Kalian inuiiufiictun* recentl) fleu fnnu Mlne- 
ola Unig Jatuiid, to ('hUngo, In 7VG hour*, fl)fng time 
li wu* jdlotwl 1i> I Imd Hertnud ami <*arrl«t three inue 
re und MM) |h>uikI* of exprcoa matter for the 
\nierhmi Halluii) Evpriiw l'ompan\ 

French Pnse for Helicopters. — Tho French Aero 
Club has derided to offer h prise of 25,000 fraiwN for 
tl« llrat helicopter that ahall pn»\e It* turner to rl*e 
dins I fnan the ground In a theoretical <yl!udcr to a 
bright of 2ft metera mid rriurn dlrert to tho H|a»t from 
which it Kturtcd Tbe rule* of the twin are tf» l»e drawn 
up by the Ariutlon ( ommlHKion of the Airo (’tub 

Riven as Airway*.—JuBt so long as we lack suit¬ 
able nlrwHjs and alnlroiueN, It uiqiettra IhHt tlu* aafest 
praethn in to follow our lending water* ii) a aurii hn 
i 1 \era, eitnalK, liikea, coaat IlniMs mid ho on, using seu- 
plancM for the purpotu In thla manner a pilot ran ul- 
whjh make a relutluh oafe landing, an eoiupured with 
flte alrjilaiie pilot fl)1ng our rough eoiintr) devoid of 
landing field* A iiuiiita r of river* iviul otlar water- 
\\a\H him iH^eti numuxl with UiIk ohj4x4 In mind 

Information for Aviators. •— On November tot last 
(he Hjdrogrtiphh Ollhx iH'giin the puhltnitloii of \oflrr 
to iiiator* whtrii will I** loaued tnonlhl) If Huffirieiit 
Intm^Ht In allowu and autlUieut (aformutUai Ih luattuhle 
Information from uriatnrM and iMtrllra Inlereahri Ih ex 
|H*cted to return for fids nervlee llie publication eon 
tiilim Miirii Itiin* ih data on liindlng Held*, wtuther 
re|N»rlH, K)mn lfl< atlons for landing Hilda and m* on Per- 
oouh deni ring A otitt to Ii/o/om should addrosa iljdro 
krnphh Otlho, Na\) I»eiHirtincnt, \\ mhIiI ngton, I> ( 

How Safe 1* Commercial Fly tog? —Tbe manufac- 
liinrn Aircraft Aw*K.lAtlnu hau rwentl) ramidetely an 
u\lotion miruy or tin? I nlletl Stulex, whlrii hIihIn in 
tiH-ratlng light on llo* HJtfel) of eomim^iul ariutlon It 
M wild lluit In tho jwiHt six iriontlis the 1,2(M) conumreial 
phineH In operation In till* et»uutn T had flown uppnixl- 
nialri) 3^230,UU0 ml Ira In Ihene three und u quarter 
million mllw of trmel, only 15 i>erH»nH were killed 
jiihI 43 Injured, In a lutal of 27 werloUH nixldents Mo«t 
of them* n«xlilt nfK otxmrred nmong that clnmt of civilian 
a viator* known u* gjjw) flier*. 

The Oehmlchen Helicopter, so wo loam from our 
p urtqiran contemporaries, hn* made n nuitilw r of sue- 
et'HHful flight k. J hi* nuicliine, It will he recalled fixmi 
(he dracrliitlon and photograplw receully tipjicurlng in 
thrae coluimiH, coiihIhIh of a gu* iwg und a oUMpended 
framework whh It rarrle* two huge horizontal airscrew*. 
Ihe goH Iwg, we now und* r^tflnd Is employed only dur 
lug the prraenl trat« nnd eventually will he ethulnuted 
wIm*u pilots lieemne sufflrientl) fumlllar with hellcxqHer 
flight In the wweiit) sixth flight this helicopter flew 
7ft yurds ngalnst the wind 

McCook Field*a Big Engine.—The Engineering Dl- 
\lshm at MeCYwk Held has completed tlie preliminary 
dralgit of u 1,<kxkhor*eiHiwer 18-eylliuler engine, m we 
learn from At lotion Tlie design lias been developed on 
tlie basis of 1,000 horsepower at 1400 r p m direct drive, 
thlH speeil Insuring great rellahiHty and bring favora¬ 
ble to high propeller efllrieney In conneriIon with h large 
txiwer output The cylinders are dMgned to accmnmo- 
dnte four »[mrk plug* |**r <•> llmler, whkh ha* wmie ad 
vantage from tl»e point of \lew of power output und 
economy Ihirthermora, It In planned to use four lnde- 
Iiendent magnetos, thus securing the utmost reliability 
through the iiho of four Independent Ignition systems. 

Flight of Man-Driven Plane — At last something 
definite has been done with avieUra*—thoao funtaatlc 
comhlnations of hlrjrie, wings, and c\en air serewi, 
whlrii are supposed to fly but generally don't We 
learn from nevrapiiiier reports tlwt Gabriel Pooluln, the 
* reach champion oeltst, succeeded on Jnly Otii last 
in the Hols de Iloulogne In winning the Peugeot prise of 
10^)00 francs for a flight of more than ten meters dis¬ 
tance and one meter high In a man-driven airplane 
Four times be flew o\*r the required distance, his long¬ 
est flight bring over 12 metera. Hit machine la a 
bicycle equipped with planes tbe angle of which cun be 
varied The present success of this avlette la said to 
have been due to changing the angle of Incidence la the 
roar wing 
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Railroading Under Roof 

Where the Severity of the Weather Practically Hake* Transportation an Indopr Game 

By Charles Frederick Carter 



A graphic demonstration of why they hare snowsheds at Mat Ddhn, Cat 


O PERATION of the 
Southern Pacific Unit 
ruHii orar Uio Sltrrufl on 
thi Ogdon Route Ifctwe^n 
VjinrkN, N**v, 537 mile* 

hmI of Ogden, and Hone- 
rtlli*, Cut, 181) ml leu farther 
went, prewntn dtfllcultlcH, 
to overcome which, cxpe- 
(IhntH In construction 
maintenance, equipment and 
operation hare been evuhed 
that together constitute a 
lilt of railroading spectaMt- 
lar enough to Impress even 
the unsophisticated ltrlefly 
Hiimmarlsnl, these difficul¬ 
ties Include the operation of 
a alngle track railroad hav 
lug grades ranging from 
Tft.2 to 12514 feet to the 
mile and curve* up to 10 de¬ 
gree# radius, on n hlch train 
movements average one in 
each 21 minutes of the 24 hours exclusive of the move¬ 
ments of helper engines, and In a region a here the an¬ 
nual snowfall sometimes amounts to more than 65 foot 
and averages two-thirds of that amount In order 
to cope with this extraordinary precipitation the com¬ 
pany Is obliged to ranlutnlu 30 milts of snowsheds In 
a distance of 41 miles, 20 miles of the 
sheds lining concentrated in 30 miles of 
line While snowHheds are not rare on 
mountain mails nothing approaching so 
great a mileage of railroad under roof 
la to lie found an) where else In the world 
The snow Is concentrated In a iicriod of 
three months. It la very wet and heavy 
and aa there Is little wind It lies where 
It falls. Very little goes off during the 
winter It keeps nettling until the ov 
eragr depth on the level Is 15 feet, though 
a depth of 20 feet bus been measured 
many times. This makes the anow very 
heavy with streaks of Ice in It Slides 
arc frequent and disastrous. 

These conditions call for two tyiiea of 
sheds one to keep the snow off the track 
and the other both to keep the snowfall 
off the tracks and also to convey slides 
safely over Both must lie very heavily 
constructed, for they are designed to sus¬ 
tain a load of 300 pounds to the square 
foot These sheds contain 100,000,000 feet 
of timber, which lasts an average of 20 
to 90 years so that renewals are constant 
1y going on at the rate of about a mile a 
year 

Ho great a mass of dry timber constitutes an unusual 
Are ha sard Instances ure recorded of fires being 

started by the explosion of a carboy of acid, carelessly 
loaded In a way car contrary to the rules, and by a 
silver from a red hot brake shoe Members of the 
I W W and other vagrants hare also started fires, 
hut tho principal danger 
is from brush fires started 
by careless automobile 
tourists. 

To guard against this dan¬ 
ger a unique fire department 
has been developed A few 
miles back from the line 
west of the summit stands 
lied Mountain, an Isolated 
peak, 7860 feet high On the 
top of this peak an observa¬ 
tory has been established In 
which two men are constant¬ 
ly on duty As the summit 
Is more than 800 feet higher 
than the highest part of tho 
line tbs observers can soe 
nil of tho 20 miles except 
two short sections hidden by 
spurn. An engineer s transit 
to which la attached a point 
er traveling over a chart Is 
mounted in the observatory 


By training the transit on n suspicious smoke the 
pointer Indicates on the chart the exact location The 
observers do not wait to see whether a fire Is In the 
sIhhIm or In the brush, but telephone Immediately to 
the fire stations. In addition carefully trained men 
pntml Inside the sheds day sml night, reporting from 


boxes stationed something less than a mile apart 
Four fire trains, consisting of a locomotive with a 
fire pomp mounted on the boiler, two water cars each 
with 12,000 gallons of water and a crew of four men, 
are stationed la a distance of 41 miles, Ip testa they 
have moved within lft minutes after receiving an 


Ota #6- 
to MW 
ht r«*md 

by two fire train* within 
mine tea To pre v ent free 
getting beyond eo nt nd and 
destroying the satire shed 
system tnlseeople sections 
are apoCed about 0009 feet 
apart though it la pUumsd 
ultimately to *«pset turn 
1000 feet opart Them felr- 
scopic tertians are 99 feet 
long and mounted on oar 
wheels rolling on rails It 
the aUlos of the riled* A lo¬ 
comotive ia hitched to them 
and they are hauled Into 
the adjacent shed for the 
when the fire has* 
ard la area teat 
Chief interest In this 
roofed-in railroad lies in Its 
operation, for in the rich 
ordinary methods cannot be applied. 

Bren the locomotives are of a remarkable type he 
be seen nowhere else. Officially they are designated 
aa “Mallet Mogul*,” and “Mallet Oonsottdatkms," the* 
name being derived from the wheel arrangement which 
Is that of a Mogul or a Consolidation doubled up. But 
to the railroad men they ore known as 
“Wampuses." The Mogul Wampuses 
which are assigned to passenger sendee 
have cylinders 25 and 38 bj 28 Inches, 
drivers 03 inches In diameter, weigh 
890,000 pounds and develop 74200 pound# 4 
tractive power Consolidation Wompusea, 
designed for freight servlet, have cylin¬ 
ders 20 and 40 by 80 Inches, drivers 57 
Inches In diameter, weigh 485,000 pounds 
and develop 94,880 pounds tractive power 
The chief peculiarity of the Wocnpos is 
that It runs backward, the cab being 
iriaced foremost In order that the low 
visibility in the snowsheda may not be 
The tender, 

with a capacity of 10,000 gallons of water 
and 9000 gallons of fuel oil, is coupled to 
tho smoke-box end The stack hoe a de¬ 
flector to turn the exhaust horieootally 
From Spark*, which U 4418 feet above 
the sea, to Trackee, 37 mike distant, 
there is a climb of 1400 feet tiers the 
real climb for west-bound train* begins. 
Hoou after leaving Trochee the train en¬ 
ters the Coldstream development, a loop 
laid up one side of a narrow valley and 
back on the other side, a distance of 
24*00 feet to gain a distance of 2000 feet The west¬ 
ern end of the loop enters the mowsbeds. The aver¬ 
age grade from Trnckee to Summit a distance of 1A 
miles, is 80 feet to the mile though the ssoent ib hot 
uniform, the worst grade being 128.14 feet to the mile. 
At Summit Che helpers are cot off, leaving t)be Wompu* 
to hrihl the train down the 



hill atone, 

From Summit to JtomBto 
the distance Is 87 mUa* by 
the track although in a* sir 
Una It iftdaly £*b#to* In 
thin distance the train drape 
from anaKftodt<*toi8*et 
to MB feet ab o ve -rim tad, 
or m total d mmt of 

feetoom* of u» trad** be¬ 
ing 129*8 tart to the ta&t 
. 1 a $ds dtotano* 0tarr Ja an 
nsreggt* <4 uto to tm 
df anrvotur*caotoAdf the 
fiwmhstn* rtdtatmtro>d 
--rtotitaaN* 


Ttanta*ta,h*tta ; 

i , th __ 

■\x7onfiunsp op p£U^ft 
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S t* OrfBXBTOFRKB WRJSN, if t*> 
la <l J a *r*ii*tcta’* Is to be 
crtrt&Mf tafttOend tile soil that sup* 
pifftt the esutrtl tower of old 8L Paul ■ 
to be gpflbfa»l to can* his proposed done 
The eaqteai tower qf Old «t Paul's was 
ft) tot setter* *fid approxtoMiteU 200 feet 
high, m totes * leed-coT«red spire 
them* sn#e pio tot high. Any eaten 
httiohs toSt OS o*a make at this stage 
as to toe Wright St toe obi tower sad 
spire stoat to Tecj reach Indeed, but the 
w*ftbt of a ttetoft sttotore of toe kted 
K as a rote, cwapattttrety light and It 
ft probetoe that the aoll was not loaded ao 
beertf? as X$ the supports of Wren * 
dime the pr ese n t done welch* approxi¬ 
mately 00^000 tons, which la carried by ti 
wain pier*, the area of the foundation of 
each of itofth Is approximately 1400 
square tot this Cites a pressure on toe 
soil of approximately Old tons per square 
foot The foomfttiops are based upon 
the same layer of clay, nr so-called **pot 
earth/* as that upfti wbtoh the old ea- 
Ibedral was fomnded This day should be 
aft* safoly to withstand toe load, though 
In planning n new bnildinc today, one 
would not probably put a pressure of 
more than S to 4 tons a foot thereon. In 
order to avoid undue compression amt 
eeniement. The area of toe Cathedral In 
adequately drained, but there te water 
In the sand beneath the layer of pot earth 
uluot 18 feet below, which keeps the clay 
damp. Since the hulldlnc was completed 
there are no apodal signs of settlement 
of the foundations, and certainly no move¬ 
ments hlft baen noticed since dose oboe-*- 
tatlon has been circa to the matter In 
the last quarter of a century The water 
level In the subeoil seems to remain fairly 
^mutant, and ao lone as It ft not com 
irfetdy drained the day will probably re¬ 
tain Its pre s en t consistency To underpin 
the foundations down to the London day 



One of tbs gigantic cylindrical scr e e ns that keep the river 

water used in Louisville's power atatloa, raised and being 


ant of the 
cleaned 


*ome 24 tot below would be a very difficult enterprise 
mnl extremely costly, and would hardly be warranted 
Next to toe quality of the foundations comes the con¬ 
struction of the piers. It seepts strange that Sir 
Christopher Wren, after severely criticising the meth¬ 
ods of tha medftevol architects, should have adopted a 
similar system that Is, a facing of wrought atone 
tilled with rubble in lime mortar The natural result 
followed, that Is, the core of rubble and lime coo 
traded as It dried and was compressed by the lucre**- 
Uia weight of the superstructure of the building thus 
throwing an undue stress upon the casing I may here 
Interpolate the remark that for many year* the book 
* I'arvntUUto* has been regarded as an authoritative 


source of Information about Wren and St 1'aul s It 
wus published by Stephen Wren In 17*k>, and contains 
a picturesque account of Us graml father’s works, 
founded on material by his father Christopher Wren, 
the younger non of the great 81 r Christopher 
When one ft able to test the accuracy of this work, 
however, It Is generally found to l>e untrustworthy, so 
much so that unless a statement Is corrotorated by 
collateral evidence It cannot be accepted as true 
Therefore, the assertion that the settlement of the 
sontbwest pier was due to the unequal temper of the 
soil may or may not be the fact, esjieclally wbou we 
find from the account* that a considerable amount of 
[Continnod oh puar U1) 


Clean Water for the Powtr Plant 

Bjr Georg, T. Huiaiea 
KAVKH anti twigs that tloat In livers 
and lakes hare createtl a problem 
that has long puxxled engineers of gas 
mid electric gem rating stations In otsr 
inland cities. This debris although appar¬ 
ent!) Insignificant In slse is aide to clog 
up almost any sort of screen now In use 
tu such plauts for straining the river 
water tim'd In the turbine* and condens¬ 
ers. \ util recently the onl) sort of 
screening dm lee has been a vertical 
screen or sit <>f screens Imt with these 
It tins become praUtcully Impossible to 
raise the scrum* for denning In the fare 
of the pressure of the water ngnlnst the 
lower section of the screens, which gets 
rlogMsI Into a solid wnll of mud and 
kmes 

kiiglnccrs of the LotilsrJIle lighting com 
pany hnvt discovered a f*etti r methisl 
than the wrtlcnl wmu process and point 
out 11 m Itcnehc Jnl results to other engl 
neers confronting the same pnvblem The 
device ft a duplicate set of three roncen 
trie nllnrtrlcal screens six tv feet high 
nml nftmt ten feet in diameter Kaeti set 
ft cuttnhh of snpplvlng sufficient water to 
run the plAnt, but the duplicate was In¬ 
stalled n tew months ago to have readr 
for use In ease of nu> possible mishap 
The sc r« t ens are raised In a tower 1 JO feet 
high and denned one* tit a time While 
one screen ft In the atr the water is 
strained through the other two so that 
at no time are there less than two screens 
lu use 

renditions at LoitftrlUc probabl) are 
t\ptcal of those pre tailing at most of the 
timns which take condensing water from 
Inland streams 1 he rlrer rises and falls 
through almut forty feet The Ohio drains 
a aster shed which fts-omes cm creel with 
haves, weeds, etc erery fall This rub 
bfth duos not come down regularly or 
gradually, but conies with the freshets 
nnd unless screening eciulpmcnt ft ample 
ami designed ter ready cleaning It will become foul and 
fall to pass sufficient wntir lo make matters worse 
the dogging of the screens causes thrnn to act os dams, 
lowering the aster on one side and keeping It up on 
the Cither, so flint the pressure against the screens the 
tint kind iielug In use, frequently make* it Impossible to 
move them, nec« satiating often a complete dewing down 
The equipment now In use lu !,nuftd)le consists e* 
setitlnlly of three cylinders of wire netting, set con 
centric In a deep well Tho water comes up through 
the floor which carries the screens, Into the center of 
the smallest screen It Hows outward through all three 
screens, which can ft* rnl^d and lowered separately 
for cleaning Ttiirp'*** 
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L#/if ‘Well ' No. I ylddlnv water umter tha prtarar* of tbia fluid introdaatd Mow, white "weB" No. 3 < WHw good ofl. JN#JUr Both ^woite** gtvtsg ofl. bat Mo. 4 on a orach more gtfWToai cook 

beeauM of tho tu bain a pum ped Into tho aaada beneath It 

Two laboratory experinmta on minUiore oil sands, which go to show why out of two nearby wells may prodneo while the other yields nothing bat water 


Getting the Rest of the Oil 

Laboratory Tests That Reveal the Underground Secrets of the Petroleum Field 

By Robert G. Skerrett 


T IIK problem of a suAUUmuj of (Mdroleum for tho 
neur future him more Hum once of lute )>erturbed 
IhiIIi Government and private teehn Uinta, and with rea 
non Mont of uh are awure thut liquid fuel Is rapidly 
supplanting coal In rauny directions and because of 
the gmttcr rifle lent j of crude oil and Its derivative* 
iin a source of «nerg) we, in* well us the rest of the 
progress!* e nut loan, are profoundly modifying our on 
glncerliiR priuflew Accnrdlngly, It Is growing more 
esHPiilltd to our Industrial and commercial well-being 
that we continue to have an ample suppl) of petroleum 
at our disposal 

LrfiHt venr our consumption of crude oil totalled 531, 
183,000 IwrrelH Vp to data we hu\e withdrawn from 
our underground jmmiIs 40 per cent of their contents, 
ho It 1h estimated uud at the present rate It Is plain 
that It would not take us more than fifteen years to 
exhaust the 0,7-10,000000 barrels of oil still remaining 
In our subterranean Hands —prodded tre roafd aeAferc 
a one hundred per vent recovery Hut the outlook Is 
even more disquieting, for we are authoritatively In 
formed that the prevailing methods of mining the oil 
leave quite 50 per cent of It fur down In the earth when 
the pumps cease to lie effective 

Manifestly, It behoove* us to better materially the 
ways and means h> which w« work our oil fields, and 
some of the best minds of tlte country are concentrated 
upon the subject The experts of the U 8 Bureau of 
Mines have considered this economic problem from 
numerous angles, and latterly there has been evolved 
through the collaboration pf several of these men an 
apparatus that Is likely to prove of the greatest aid in 
utilising nature** forces below ground so as to promote 
a fuller withdrawal of the petroleum stored tliere In the 


prenMurc* exerted b> neighboring volume* of gus and 
bodies of water, In connection with the make-up of 
associate geological formations, determine how petro¬ 
leum will migrate toward or away from a well when 
the dome or pool has been pierced by the exploratory 
drill But until recently the exurt reactions provoked 
were debatable and tl*e theorists wore by no means In 
complete accord Todtij thanks to Ingenious luboru- 
t«r> npimrututt that have lteen devised, various mute 
question* have been sol tied und much bus l>ecn brought 
to light that can tie applied to advantage tn working 
udj prenorllKNl oil iteming ureu 

A* ha* been aptly suld, there are two sets of Influ¬ 
ences whhh muy regulate tlie productivity of a well— 
those are nuturul and urtlflclul Those ot nature's muk- 
Ing ure tlie oil content of the reservoir rock or sand, 
tlte resistance to the movement of tlie oil through the 
materials holding It, the expulsive forces available, 
und the degree of effectiveness of these forces In driving 
the oil from Its resting place The chief artificial fac¬ 
tors are the manner of operutlng the wells, the way 
they are spaced In relation to one another, and the 
application of processes to stimulate the subterranean 
transition of the oil for the purpose of bringing It with¬ 
in the reach of the recovering niqwratu*. 

And then, h> way of adding to the complexity of the 
problem, the actual amount of oil that may be carried 
lit u "pav streak" depends upon tlie thickness, the por- 
oalty, tlie extent, and, not infrequently, the degree of 
Mitnrutlon of the sand. Further, the quantity of oil 
that can be extracted by th# operator may hinge upon 
the viscosity of the petroleum and the slse of the sand 
grains lying In Its course. The natural expulsive en¬ 
ergy Is that developed by the dissolved and tbs associ¬ 


ated compressed gases, tlie direct pressure exerted bv 
contiguous wuter, und the action of gravity Gravita¬ 
tional migration, as understood in this connection. Is 
the effort of tlie lighter oil to surmount the heavier 
wuter—a change of position which may or may not 
facilitate tlie yield of n given welL 

In order that these several variables may be brought 
into play ut will ami observed over suitable periods of 
time, Mr It Van A Mills of the U 8 Bureau of Mines 
Juts perfected n type of boxllke stool tank, provided 
with n lieuvy plate-glum front Two slsea have been 
constructed for research work Tlie smaller pattern is 
30 22 Indies long, 18.9 inches higli, and Inches deep 
from front to bmk and the large lank Is 72 24 inches 
from end to end, 48.82 Inches from top to bottom, ami 
G.24 liu he* through. The small tank has a capacity 
equal to 1040 gallons, while the larger design has a 
fupailt> of 7004 gallon*. The thickness of the face 
plates, which are removable, la contingent upon the 
premures to he exerted within the apparatus during 
experiments. Either the cover plate or the heavy glam 
Is taken off to arrange the materials for a test, and 
the character and the disposition of these are deter¬ 
mined by the geological problem under consideration 
At corresponding elevations on each end, at points 
along the bottom, and at two places on top, each tank 
is tapped and provided with valves and connections 
through which air, oil, and water can be admitted. 
The air Is used to represent natural gas, and, like the 
wuter and oil, la Introduced at any desired pressure. 
The two top connections simulate neighboring wails, 
and their juxtaposition makes it feasible to trace the 
Influence of one upon the other under different operat¬ 
ing circumstances. These taps on able the investigator 


ages gone 

Heretofore, little ha* boon published 
Htid few Investigations have been rnudo 
regarding the ultimate amount of oil 
which a property might Ite expected to 
\ I old, and the rate of the output has been 
u matter of mere conjecture The pro¬ 
ducer guve scarcely any thought to such 
i-onskterntlona—his main atm being to ob¬ 
tain as quickly os possible its much of the 
laHroleuin as he could from his wells. For 
u goodly period virgin territory remained 
available for exploitation, but these prom- 
talng areas are dwindling fast, and be¬ 
cause of this situation the American oil 
Industry has come to an era that compels 
u more drieotlflc ami u more conservative 
procedure Success In this departure will 
depend upon a broader grasp of subsur¬ 
face ^conditions and their Interrelations. 

Experience has revealed to the trained 
oil technologist that gravitation and the 



to introduce fluids as ha may wish and to 
cause them to travel either borloontally or 
vertically by opening outlet valves at ap¬ 
propriate points. A gain , the fedUtiea at 
hla dlepoeal ora each thet ha can Induce 
the currents to assume a jetdlke flow and 
at predetermined velocities, or by the wn- 
ploytnent of suitable hMAeo, turreot move¬ 
ments con be prevented. 

The auxiliary equipment Includes tonka 
fer eOs, watrir, and gaoc* If such be naed- 
•4, end a reservoir charged with com¬ 
prised air There are, betide* meters 
of different sort*, gauges, thermometers 
and presort* regeiaton. A ^particularly 
Infetetilng feature of this. laboratory 
Installation la the feeamttoa of attiifaalal 
sandstone within a tfipk, This tnOUe 
the ecteutist, by 

teMMcenta, to jfeiW taeeeand by 
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eUr whkh ti frn from eitinul tremblings 

Making the Moat of the Vibration 
Galvanometer 

B KINO portable, sturdy ami frc*e from ext* rnal 
trembling*, a new form of vibration gnlwtnniiH ti*r 
designed by I* O A|cttcw of the Bureau c»r Standards 
may establish itself an a m*r\let able instrument for in 
dnatrlal laboratories a n well as prove valuable to 
central olertrJe station* Jn testing transformers hi the 
power house awl afield The extreme «iiHltlvenewi of 
the prevailing tyitea of \ Miration galvanometers Iihh 
precluded the ext*an*lon of their rises 
The recently built Instrument 1 h of the moving iron 
ty|» an differentiated from the moving coll form of 
vibration galvNiiometer ICsseutlnlly the device oun 
slat a of u fine steel wire mounted on one pole of u per 
inanent magnet. It* arrangement permitting Ihe free 
emla of the wire to \ ibrate between the poles of an 
dectromugnet through whiih the current to lie do 
toctcd panes It opera tea under the principle that If 
an unmagnetiaed steel wire is held near the pole of an 
electromagnet, tho end of the wire will vibrate with 
twice the frequency of the current 
If the mire be magnetised by mounting It on the pole 
of a permanent magnet, the free and of the wire will be 
Alternately attracted and repelled by tho magnet, that 
Is, Urn win will vibrato with tho name frequency aa 
that of the current Of more importance, tho alternat 
lug mechanical pall will bo very much greater than 
with an unpolarlsed wire, because the total dux In 


much greater The permanent magnet plays the same 
role in Increasing the motion of the wire that a siml 
lar magnet in a telephone receiver does In Increasing 
the motion of the diaphragm 
With a magnifying power of 50 to 100, satisfactory 
under working conditions, a motion of the vibrator of 
live microns Is readily discernible With a 270-ohm 
winding the sensitivity is such that a current of 005 
microampere can easily be detected The virtues of 
the new form of vibration galvanometer, according to 
the inventor, are Us freedom from external vibration 
quick responsiveness, sturdiness and ease of adjust 
meat—By fi ft. \\i*t«n 

A Detached Eacapement for Clocks 

M OST of ns do not iuterest ourselves particularly 
In the intricate little mechanism which we wear on 
our wrists or In our pockets. To the average person 
the word ‘escapement menus nothing very definite 
Ihe mupemeut luiwcver, Is « twwt Important element 
There are four main jiertn to a watch or clock the 
motive power which may tie a weight or a spring the 
train of wheels, or works, operated liy the motive 
or driving power tbs agent for controlling tin* move¬ 
ments of the train—this part, in large docks, is usually 
n pendulum, while In small clocks and watches it la a 
hair spring Imlnuce, and the escapement, that part of 
the mechanism by which the pendulum or balance 
wheel receives nt each stroke the Impulse uccessary to 
keep it going nt uniform imee, sml overcome its tend 
lng to die out 

Monsieur Ch I cry, a professor nt tho Hi bool of 
Physics and ('liemlstry Ht Paris 1ms luventiKl n novel 
escapement whiih has proved to be most sutisfaitory 
and In a valuable contribution to horology A beuutlful 
little clock designed hv M Ilndanet ninl equipped with 
this new detached escupemeut look tlrst prlxe ut tlie 
recent J'Urrtl couiin tition We slum hire a photo 
graph of the clock amt a line-drawing diphtiug how 
M kn h dc\lce works Ihe cscajie wheel, < is 
mounted on tin shaft of the Inst cog of Ihe driving 
train As It turns, the split arm, l, pivoted ut O lifts 
n l*\er provided with a counterbalance 1/ wlihli fnms 
one end of the liver to rest on the mvew, I, during the 
slops of thi mills* wheel on the oilier end is n 
roumtod weight, f On tin isuduhin) Is another part 
/» ispiiil In weight amt similar In form in I* 1 which 
pushes the lour down in Its horlxoutiil passage At Hu 
moment when the imiidtiltnii rests on Ihe end of tin 
liver, the weight 1/ is lifted tin tum*d arm / touches 
the cog of the wheel, b amt is pushed upward Out 
the ptudulum has swung lank tin cud of the lever 1 *, 
lifts with the* combined effort of the weight 1/ and the* 
pressure of tlie cog b and the other ciir\ed arm k 
coining In contact with the cog a Is imshed upward 
In this way the jM»i>dulmn is prot>eIled but the force 
given It Is controlled by the two curved arms uud Is Jn 
depeudemt of the weight If In this new escaiieimnl tlie 
vibrating system undergoes first a retarding action, 
then after Its release It receive*** a much stronger ac- 
celernting Impulse A tlime comparison of the move¬ 
ment of a pendulum governed by the usual detached es 
cHiwment with one governed by the Fery ewuiiement 
shows a greater amplitude, or length of oscillation or 
vibration for the Kery escapement M Ferv’s Is a 
c leve r dev Icc -—By f ’ V l<rtri* 



New form of escapement developed by a French pro- 
fetwor and Ita principle of operation 

Stock Quotations at the Mere Push of a Button 

\\ ingenious system or floating stock quotations has 
2* made Its np|Hnrmice on tin Paris Bourse 1 —the 
Wall Street of I*rumt» H\ means of a push button 
keyboard un operator ran ismt any stock quotations 
on the hoards In plain view of I Ik traders Obviously, 
this 1 h a marked improvement over the usual manual 
method of imstlug quotations bv means of iards or 
Hlld(*s and It Is more i xfieditlons by u good margin 
Hip bn mil Htoc k quotation Indicator consists of ft 
motor drhi n mm blue whiih carries the Indicator 
wheels, on the periphery of each of which an stem lied 
the uunic nils from 0 to i> with caw wpiuv left blank 
Ihe motor <lrlvi*s these wheels through suitable re- 
iltullnti gearing b\ incuiiH or uu i lee tnuungm tic clnteh 
I ho prlmlide of oinrullon is simply to spin the five 
wheels uud then h\ prcsslug certain pushbuttons to 
merglxe one electromagnet In **ne*h of the five twit 
teries of c lee tromngnets hueh buttery of ileitrouiag 
nets consists of eleven solenoids, mounted on the sta 
tiouary frame e»f the device wltliln Its Indicator wheels 
By moans of an nrnmturv operated hy the energised 
electromagnet each wheel In stopped at the desired 
point, so as to bring the cU*slrec| numeral Into position 
liehhid tho window bncli wheel carries a lng Inside 
the rim, which engages with any one of the eleven 
electromagnet I i*nHv operated armature* which acta as 
a stop The operation Is quite rapid and ismltlve—Bv 
itolph Hmntrd 
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Starving In the Midst of Plenty 

Present Knowledge Regarding the Cause and Cure of Pellagra 


T IIK Kodal and ptunomic sacrifice* entailed In the 
lues of lo/mo Urea In the rutirae of n single year 
are matter* of profound uioimiit The t H Public 
M hi 1 th Service haw receull) declared tliai jielloKrfl will 
levy a mortality to tlii* ixtcuf among the InhnhltnntN of 
llilrteen of onr Southern 'tents* during the <i»rrent 
twelve moutha Indeed for n dermic and mort pellagra 
has stwsl nut ah nm of the foremost muse* of death hi 
the region in qiiestlou 

Hut thin 1h not the whole of the Ntor) It avmK that 
probably lOfMWO persons will lie affected by the dis¬ 
cern* In Util, nud unless «top* are Ukeu to arrest thi 
malady many more will lw» nfflbted with it next year 
Apart from the fntHl < uhoh we must recognise the 
linanclal nml prudiHtlvc losses due to the akkaea* nr 
the Invalidism of him of thousands of people 
I'ellagru has Iih ii known to the raedluil fratomlt) 
since 17H5 when It whk flint diaoovirod lu nortliem 
S|»aln Two decade* later the dim-use was Identified 
in northern Italj, where It has l»een end emit ever since, 
nud H njuteared in smith western France to a pro- 
uouuced degree about IfcJO during a period of ex 
treroe iMiverty following In the wake of the Nnpoteonh 
War* At thnt Unit the i»eoplc at large milmistPd as 
a rule upon a diet mmlo up of cerealu, fat pork aud 
Imt a scanty allowance of fn**h vegetable* in Ital> 
for a long while, pellagra wan awrlbed to the eon tin 
ual eating of ninth watxe, nud the prc\ailing liellef 
abroad fifteen or twenty year* ngo whn tlmt it was 
the consequence of eiiUug aim died eom tH>rridge 
Pellagra was not olwerved In this countrr to any 
extent until h I tout IPOS, hut ll* rapid iiunam lu the 
South thereaftir renwmnhh oecnsloued alarm and led 
to both State mid kedernl Inuwtlgathma The work 
of the l H I Mihlk IUnlth Service lu this field of 
Inijulrj ha* hecu of n notable character, because the 
experts have estaWlshwl eom I naively how pellagTa ean 
lie cured aa well na pre\eut«l Tlie pndilem resolves 
Itself Into a question of dlot—onc sufficiently dlvenri 
fled to coutaln a priiiier pnqiortliiii of the f<n*l element* 
eaiipiitlal to witlaMug all of the need* of a vigorous 
body And once more h is tnnde plain that we may 
eat enough of wholesome food to gratltj the appetite 
aud yet induce grate physical rtlstiirlmiiei'* lu reason 
of the unbalanced nature' of the diet 



A further graphical demon*!ration, for tbs same 
villam of the relation between milk sup¬ 
ply and freedom from pellagra 


me studies that were fnktii up to the l S I'uhlh 
Health Service lu lOlfl wen- eeim red principally in 
Smith rnrtdlnft and wire finally lirought to a focus in 
101ft lu sc* en cotton mill communities lu thnt State 
1 lie researches were restricted to the fumllles of the 
while iHirtlou of Hie imputation com|H»*ed well nigh ex 
(lunHety of native-born Angto-Waxou stock II wan 
found that out of a mini of ihthmjs the incidence 
rate »f tlie disease wan -hi? per 1001) Repented and 
wystematle questioning of the dwellers in ea«h house* 
hold brought out the fm t tlmt pellagra was uniformly 
in evidence among those who strtsdsted mostly upon 
mrnhrend Ids* wit* uwtie front White flour, grits, gravy, 
and syrup, and who consumed III tie if any lean meat or 
milk They were reljlng on cereals, starches, and fat, 
and denying themselves foodstuffs rich In protein. 

A abort while 1»efnre this Intensive snrvey of the 
cotton mill villages, Dr Joseph OoUherger and som 
of his fellows of the V S labile Health Hervice car¬ 
ried on a seriMTof dietary experiments among the In* 


By Robert G. Skerrett 

mates of certain State Institution* At one of them 
eleven volunteer* were fed during an Interval of six 
mouths upon a restricted diet made np of bolted wheat 
flour aud eornmrul of good quality, poHAed rice, sugar, 
IKtrk tot, sweet iiota toes, and relatively small quint! 
ties of oabluige, coHards, and turnip green* In the 
ivmrse of five month* six ut the subject* developed 
pellagrous aymirtotn* Aa will be seen, this diet woa 
deficient in food* containing protein Dr K. V Mc¬ 
Collum, of loho* Hopkins I’nlrcrslty, has obtained aim! 
Jnr revolt*) In feeding tbe same food to rata. 

The cumulative evidence of the part played by a 



taik of protein lu promoting ptlhigru wus further em 
phairixcd w hen youthful patients from pellagrous house¬ 
holds were given a properly rounded or balanced diet 
These under nourished little ones were quickly cured by 
the corrected diet and, whiit I* equally significant, 
they liecame stronger and bettor physkally tluin the) 
had lieeu iirior to developing the disease tor we are 
now very certain thnt nnuitur) cl rtn instance* are not 
cmmeeti'd with the lnchlenee of iieUagra n* l« tl»e cost 
with typhoid fevir 1-nirtber, wo are positively ussttrad 
that jM-llngra Is md n eotnnninlenhle dlseam* No one 
will h«ie It If Is* eat foods containing the elements 
esMiitlfll to all of the bodily fniMilouH. 

Tho peiqde of the South are tin principal sufferer* 
Itecause of their dietary habit. It Is well known that 
they luirtake much less of nidmnl finals, sneb a* lean 
meat ami milk, than in usual in other aeetion* of the 
country One explanation of this Is Hint tbe South 
generally docs not raise much llvi-stook aud tlie dair) 
herds arc notably undeveloped b) couimrltou Thi-re- 
fore, frt'Hh most and milk art rathor hlgb*price<l 
loumodities, and In the muall towns and rural dis¬ 
tricts the supplies Are somewhat limited Naturally 
mi) eciHiomii disturbance mak** It harder for the 
iMMirer litiKcnry to hny these fooilHtuffa, This Is the 
slrnation tisiay 

Nearly slxt) years ago an eminent Frenchman made 
thl* observation regarding pellagra in the endemic area 
of soothern France Shepherds are almost all prila 
grous, cowherds are hardly ever am h They have tbe 
same occupation the same manner of life, but tbe 
cowherd nourishes himself In largo part with milk.' 
And qillk, ai we are Informed, Is rich In protein Tak 
lug the notion by and large, the aiornge dully consump¬ 
tion is half a pint of milk per capita While the 
cmismnptlon per person In the favored parts of the 
country is considerably greater, in tho South, however, 
the fresh niilk supply In many curamunltle* Is at the 
rote of little more titan half a gill per Individual! 
This state of affairs make* it aasli r to realise why pel 
lugra has such a bold In tha fa^flung region lying to 
the south »f the Ohio aud Qm poiomac Rivers. 

According to Dr Goldtwrgtr, milk la tb# moat impor¬ 
tant single food In balatactpf a diet and In preventing 
or curing pellagra. He tells w that If, for any reason, 
lean meat, fruits and green vegetables ean ha had 
only In very small quantftlM, then not teas than 3V4 
pints of milk should be drank dally Hill may be la 
the form of fresh or buttermilk. However, If either of 
Uime he not available, preserved milk can be used 
instead, and during the e x perime n tal wort la the cot¬ 
ton mill viUagee of South Carolina, one pound of canned 
milk was considered equlvateftt from a nutritive aland- 


i s 

point to one qflart of fresh aiUki Thia fleet la pi 
eepeeiel signifkwooe now In view of the relief men* 
urea which are likely to be ttndettflken shortly* 

Lean swat, such^is fowl, beef* Port, flrt^etfc* Id & 
much help In balancing a diet to mp gbMnce of m$k( 
and there should be provided quite |rtlf a pound of this 
foodstuff three or four ttmee a Wert. Ala meat 
Iowance may be reduced so m ew ha t If the d jfl hee nca be 
made op by substituting eggs or ebeeth In deed, as 
we are authoritatively Informed* the only ctfre that w# 
hare tor pellagra today is a correct diet And wDmd 
this remedial agency la bwmght into play he O a rtUnt of 
the patient la noted, even In severe cases, Inthwwmrae 
of from ten to fourteen days! Hat recovery from an 
attack does not Insure permanent rrtef oaken a bal¬ 
anced diet be held to thereafter Otherwise, there la 
apt to be a recurrence of tbe dleeawi sooner or later, 
Pellagra la seasonal Insofar as the Incidence of tb* 
disease reaches a maximum at the h s gt ny fl fif of the 
summer In tbe Southern States tbe malady attains Its 
peak In the month of June, and aa one Of the accom¬ 
panying graphs shows there It a steady drop hi ib 
prevalence from then on to the rin se of the year 
This Indicates, aa has been brought out by our intestj- 
gatora, that during tbe winter and the early spring 
the victims lira too much upon a pellagra-producing 
dietary Aa n consequence, the disease reaches Ha 
climax just about the time that fresh vegetables and 
other produce of tbe farm begin to be plentiful. 

It la found tlmt pellagra la rare In children up to 
two years old—throughout that period In fact, whan 
milk normally constitutes the chief source of nourish¬ 
ment. Among males and females tbe Incidence la stmt- 
Inr until they reach twenty, and in the case of the 
)ontlifut tho malady Is more frequent between two dud 
ten than between ten and nineteen years, lnduslva. 
Clearly, the markedly formative period of childhood 
demands a full measure of protein* and mUk rather 
Hum meat would seem best flttod to supply this need 
and the other dietary elements essential to body build 
iny. Among adnlta tbe Incidence of pellagra la much 
higher tu women tlmn in men 
The most telt-tnlc characteristic of tbe disease la a 
distinctive eruption appearing simultaneously over the 
same area on 1»th sides of the Iwdy This may Involve 


4* 








t 



1 

\ 




i* 



J 

\ 




|n 


J 

/ 

A 




X 

9 


7 






JM* « 

!• hm a 

m rU a 

» Alt A 

w* d 

it NN 1 

ST" 


" 1 — . — ■ ■■ ■■ . . ' » 

Tbs seasonal pellagra peak carnet at tbs sad «f tbs 
winter and spring period sf dspswd 
sacs upon stored flssdbs 


both elbows, both cheeks, both knees, ate At first 
the erupttou fa not OfiUfia sunburn* t?ut later tbe 
affected skin aartmes a pgrchtoenttljct texture, then 
grows rough and scaly, and la UMy to crack or pseL 
At the same time there are digestive and .oto Tdba dis¬ 
turbance. Tbe sufletoto leas strrafth* may btrae 
deurlona, and wbeq. tbs dlssass Is In ap advanced or 
aggravated stags* tbs victim my eoftapts and. die 


suddenly*. 

Tbs sttacto of pstiagm gra rapqteflte, bu* year to 
year, in Paraww tbM retort nm after tomjjte to da 
urtalgnoed diet Rap* during «ba same and Aril 
mouths la 4ae«prive f and tort totostflng uttort adds 
to tbs gf rity of the physical coodffitoi snd r i d ote a to* ^ 
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Proposed Hudson River Pontoon Bridge 

An Emergency Measure to Meet Severe Automobile Congestion 


T HU po nt oon bridge, In which bond or barge* take 
the pUtot of piera, la a form of construction which 
pot eidjr boa the sanction of centuries behind it, bat to* 
da/ it ta need extenrivei/ for croaaixig Important rivers 
In Korop#. Notable Instances of this are the pontoon 
bridge# acroee the Rhine at Cologne and Oobteua. 

it might be Supposed that the obstruction to traffic 
would be very mrere, but the Rhine bridge* seem to 
bar# fnartionsd satisfactorily, although that river car¬ 
ries, and has carried for many year* an exceedingly 
heavy trfffia both by barge and steamer In the ease 
of the Rhine bridges, provision is made for the pas¬ 
sage cf rim traffic by hinging a section of the bridge 
so that one sod of this section can be released and al¬ 
lowed to owing downstream. Ueana are provided for 
banUSf thS swinging bridge baric Into position after the 
rtitpptfcg tas passed through 
Tt la bow proposed to utilise the pontoon method of 
bridge tatldlng on a vdry extensive scale by a cruse- 
Jug of tbS Hudson River from Yonkers to Alpine The 
width from shore to shore la 5700 feet, and the length 
of tbs pontoon bridge between the trestle approaches 
wlU be about 4800 feet l*ruvMna will \>e made for 
the passage of Hudson River steamers by bnlldiug 
suari form of drawbridge, probably of the lift type, 
across the main channel of the river There will be 
enough clearance between the water and the underside 
of the bridge to permit of the paamge of river tows and 
the smaller craft, without opening tlx* drawspan 

How the Suggestion Originated 
The proposal to build a pontoon bridge at this point 
came first from Major W A. Welch, Engineer of the 
Palisade# Interstate Park Commkwlou At present 
Iwcause of the utterly inadequate facilities for getting 


straw* the river, the park Is comparatively liiaccetwi 
hie to mliUotis of hew lurk City people The mutter 
wa« suggested to the Major by the application or the 
Shipping Board for anchorage privilege*, for Idle 
wuodett ships, In the Hudson River waters adjacent to 
the park Major IV eltb suggested the use of the ship* 
for a pontoon bridge to Mr Otis H Cutler, who 1* chair 
mau of the Hudson River Bridge Corporation and lie 
submitted the Idea to Mr Gustav Li n death a l the de¬ 
signer of the Hudson River Bridge The niuh risking 
was found to be entirely practical, In fact, Mr I lu 
dentlial bad proposed the construction of a jsmtoon 
bridge across the Delaware at Philadelphia to assist 
the movement of military supplies during th< war 
This bridge would bare been built but for the Inter 
rentkm of the armistice 

The bridge at \ tinkers will, of course, 1** uu oaner 
gency bridge, built to give temporary relief to the unlxu 
agiuabke crowding of automobiles Vhlch Is U«tv\ on 
any day of the week and unbelievably bad (by thorn 
who have out witnessed It) on Sundays and holidays 
Tt Is uothlng unusual to tlnd one's self on the wishru 
aide of the river, or on the eastern able for that mat 
ter, with a string of automobiles mile* In length Is* 
tween one’s machine and the ferry, and a wait of 
several hours U a usual occurrence at these Hines 
The pontoon bridge, whkh Mr LindenUinl says can Is* 
built In leas than a year, at a cost of two million do! 
lara, will afford Immediate relief a doaen miles to the 
north of New York City, nud will ease up the crowding 
of the New York ferries very materially 

Principal Dimnaton* of the Bridge 

The plans call for a series of steel trasses 100 €«h t in 
length wlihh will !s» carried b\ steel I towers rising 


from the decks of the ships, wUUh wlU thus take the 
part of the usual piers Ihirc will be four lines of 
trusses each ten f« t lu depth, upon wldch w 111 be laid 
a womlen flooring with a total thliknew of 12 Inches 
Ihe width out and out of the tniRses will be 30 feet, 
and the width on mil of the door will be 40 feed. 
Thirty feet of this will ,rovlde a roadway sufficient for 
three lined of Automobiles, and adjoining this will lie 
a 10-foot sidewalk for foot puKMnirem The Htcel tow 
ers or piers will lie erected at the middle of the ship 
nud each tower will couslst of four braced bents with 
tbelr posts battered In the direction of the axis of the 
bridge, the width Is Ing 20 feet when* they rest upon 
H* deck of the *hlp and three fet t at the top, where 
they receive the «nds of the steel spans 

The Ship Pontoons 

The wooden ship* width will lie taken over from the 
shipping Board will be about 4) lu number They are 
of what is known as the Perris type, 2810 feet In 
length hj 45 2 fHt broad Whin the bridge Is com 
pletcri, the underside of the trusses will lie about 40 
feet ntsive tbe wnltr Tile hIiIjw will lie v<ry aecurclv 
anchored either by massive authors sunk In the river 
bottom or by massed piling driven ahead and astern of 
the ships. It will readily be understood that because of 
the great site of the ships the secure manner lu which 
they wlU lie auchored, nod the nlisence of any waves 
sufficient to cause any roll or wend of the ships, tbe 
bridge, to nil intuits and purpose*, will lie as rigid as 
one whose piers reached to the river bottom Kurtber- 
more, becanse of the length of the ships, It will be 
possible lu the future to make a very quick and com 
iwrutlvely Inexpensive addition to the capacity of the 
bridge h> erecting additional towers and steel sjmnw 
adjoining tliow st present promised 


The Captive Helicopter 

Details of the Remarkable Machine Developed by an Austrian Army Officer 


S OME time ago we had something to say regarding 
the remarkable captive helicopter developed by 
Lt Stefan von Petrocgy of the Austrian Army Balloon 
Carp* which was built and tested during the war It 
has been our good fortune to obtain further data from 
British official sources regarding this captive helicop¬ 
ter which has made several flights, and we have had 
oar artist prepare the present cover painting, using as 
a totals tbs rough sketches of the Petrocsy helicopter 
which have come to our hands. 

The first testa were made at the Austrian Airplane 
.Factory, Ltd, Wiencr-Nenstadt, with propellers of 
rather large dimeter The captive helicopter, fitted 
with gasoline engines, consisted of a three-armed 
frame made of steel tubes, In which three reconstructed 
Le Rhtae engines of 120 horsepower each were mounted 
The engines drove two propeller shafts, revolving in 
opposite directions by means of a transmission gear, 
and these propeller Shafts In turn drove two wooden 
proprtters, each 20 feet in diameter, at about flOO revo¬ 
lutions per minute, Thrta petrol tanks were installed 
near the motors. The entire system was supported by 
a large buffer, which was kept tightly filled with air 
through ap air-pump driven by tbe eogJoes, under 
tin* end of «guh arm three small buffers were similarly 
disposed. The these buffers was to reduce the 

shock toabroptiaadtng*. The observer's seat, made of 
\ enact, WM rituatodovef the propeller* and strongly 
wcurad totes stetiettair gteroqse by the concave in* 

terior . ^ ‘ ' ---* — " 
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abaft A machine-gun turret was lo¬ 
rn rtoref the observer's seat A para- 
r _ berid# ten observer It bad « 

_^ . ,9m *** Uitwded, in case of soddou 

«topjtt#;*f tm motor, to tee? Ae Wright of tee entire 
Hrt&at** ****** tea otarrvw* Ute paradmte 

wet to ste tete iteasM « control 


ejection from the center cause* the imrmbiite to opiu 
Instantly aud teste have proved that It liegiu* to work 
after a drop of about 80 feet. This device thus ensurcH 
tbe captive helicopter agalnsi damage in msc the en 
gfnes should stop at low altitude* The same median 
Ism brings the motor to a standstill at the time of 
ejecting the parachute The paruchute may also lx 
worked by bond by the nltaervcr, who is furthermore 
provided with a pack parachute for personal safety 
A need for the use of the parachute occurs only when 
at leant two ouglne* have stopped, two engine* Mug 
capable of maintaining tlie propeller at a sufficiently 
high rate of revolution. 

The climb takes placo «s follows When tbe ob¬ 
server haa token up Ms position, tin* engines are started 
and this creates no difficulty bv reason of the fact that 
one engine at work causes the others to revolve The 
functioning of tile motor can lie controlled by tbe ob 
server, and future typo* *>f ihe captive hellwqitcr will 
have the necessary instruments located within reach 
of the observer A* soon us the inglue has attained 
the full nuinlKsr of resolution*, a signal will be given 
for the loosening of the winch and the waihlnp will 
then, according to present cxjierience, climb at a speed 
of about 4 f« t per second This climbing sliced walnlj 
depends tipon tlie pitch of tlie propeller and the direc¬ 
tion of the wind, and lt can, therefore, be considerably 
Increased The captive helicopter is brought down by 
reversing the winch 

Up to date, the engine* have always run nt full In 
taka, Id which case the excess of lift must be cbm pen 
sated* In future, the engines will be throttled In order 
to diminish tlie work of the winch The total weight 
of the captive helicopter, with engine and fuel for one 
boor, hot not including tee observer and the machine* 
gtm, la about 2900 pounds. It Is strongly oonstrnofed 
and some slight lessening of weight may yet be attained 
At the start tkk total Weight lifted waa about 4000 
pounds, that 1% about 11 pounds per horsepower This 
ton be cousJdetobiy augmented by enlarging tee pro* 


pi Him. The original tj|H* of captive helicopter driven 
by gnttollnc engine ]>ower was rnsnnfariured by the 
tlno of Dr Llptok Ltd Buriaiieet Hxentlflrincs under 
the spot Ini supen felon of Profeiwnr harnutua collate 
orator, 11 Kng II /tirovw and the atmTe-immed 
firm owns their (Httuit 

The rctH>rt* of tht u**t night* undertaken may be 
summed up as follows 

from April J to 3, lift ami stability ti«U at low 
heights, duration testa up to 0U minute*. 

tram M«y 17 to June IP, climbing to from 30 feet to 
100 faet altitude Results 11ft excess on the ground 
to ft load of 4 men Perfectly tranquil soaring at an 
altitude of 100 feet tt Ind velocity during tents up to 
20 feet per second Ibo general outline of till* machine 
will lie made ch nr by our finer, allowing It in full flight. 
After about tlfteiu suecetisful flight testa, the machine 
had a breakdown whin landing on June 10 The 
power of the I* lthfine engines, which had been recently 
rejuilred, decreased so conslderahl) that (here was an 
Insufficient excess of thrust, and tbe machine therefore 
oscillated \lolently, e*i>e<lall> while being brought 
down l*he crew abandoned it, and the machine turned 
over on the ground, (he profiler blades sticking Into 
the earth Considering the state of tlie motors* Pn>- 
fesoor karmnn and 1 IctiUuaut S5nr*»V(*c had wished to 
omit the tests (there being a wind vil«lty of 20 feet 
per second), but they were urged to rarrv them on by 
the testing commission, as a rt*ult of which the ms 
chine was wreckcsl The result* fully confirmed those 
alrcad} arrived at with model tests, so far on sta¬ 
bility is concerned Olmervntiou made in tlie wind 
proved that in addition to the fundamental demand 
for ample excess of thrust, the position of tbe eonter 
of gravity of the mariilne in Its relation to the plane 
of rotation of the pnqxdler Is of great Importance. The 
results obtained in that respect, both in theory and by 
means of practical tests, should be of the utmost value 
as applied to the details of const ruction of a sec¬ 
ond type 
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Enemies of Timber Construction 

Some of the Insects that Prey on Piles and Beams, And the Extent of Their Depredatio n s 

By J. F. Springer 


O P all the form* of life which attack and destroy 
the Integrity of tlmlH»r construction, perhaps the 
teredo is entitled to the Kmitest notice This little 
ntoUnsc works behm tin* wutcr, moat often ia*rhaps At 
the mudline, entering a timber through a minute hole 
at an early age and then continuing bln o(M?rotlons 
upon the interior Because of the smallness anil loca 
tlon of the entrance aperture and the damage done 
when beyond observation, teredos nmy accomplish a 
very extended and serious amount of damage before 
any thing wrong Is detected Resides, only a few si se¬ 
ries of wood are proof against this activity Ah sub- 
merged timbers, especially idles, are used as the founda¬ 
tion of many marine structures, It may Ik* grunted that 
lbo activity of the tomlu may become dangerous as well 
as expensive Just before the Great War—tlrtit is. In 
1913—tl»e Mannti Sugar Company built a marine pier 
In the Bay of Mauati on the north coast of Cuba in 
five years, In the spring of 1918, part of the pltr failed 
lu ordor to keep up sugar shipments, quick work lmd to 
be doim by way of repairs. But after this, the pier was 
examined In what appeared to t» good nud undamaged 
parts. Certain piles had broken iu two They were 
found to be seriously boneymimbed by some boring 
form of llf«^ the prlmlpal damage Iwlng apparently 
In locations that bad been In deep uutir nud at or near 
the mud Uuo Klght plica wore pulled which were 
thought to represent fairly the remaining Miami of ap¬ 
parently good piles. All of them gave way, brt liking 
at the mud line Evidently, the whole phr had, ho far 
aa 1U foundation wus cuuctmcd, gtme to isit lu tlvc 
years The piles were of Cuban hard wood Un¬ 
doubtedly, the t* redo was responsible fur this de¬ 
struction What ban U*en Illustrated by this case la 
representative of the depredations of thlH uioIIuhc 
everywhere 

The teredo 1h familiarly known ns the ship worm” 
diet having entered a pile or other timber, the teredo 
Is understood never to conit out nguin It follows tho 
gmlu of tho wood, as a g*uerul thing and oue teredo 
Imrrow hole mvir breaks Into another If, lu tho 
course of Its burrowing mtlvlty. It ctimes too dose to 
nuothor burrow, It alters Its course to piihm Great 
numbers may inhabit a single pile, and tut Its in 
terior In tho Infested cone to more shreds of wood 
Htlll the idle may stand and present tins general ap¬ 
pearance of soundness Thu burrow muy attain Olnm 
otirs up to ft or % inch lu the higher parts. The 
hole Is lined with shell But, usually, a short hngtli 
at the top Is loft uncoatcd Hometime*, however the 
lining covers the full length, tlie Inner end then being 
hemispherical 

The head of the teredo lies in tho inner end of the 
borrow An adult may be only a few Inches long or It 
may measure a yard It depends on the particular 



Experimental idles removed from California waters 
In 1913* The borers and their ilk have left little 
enough of the big sticks 


specie*. There U a pair of shells at the head. These 
are triangular In outline and quite concave next the 
animal Just how the boring takes place Is apparently 
unknown It has been conjectured that it results from 
operating the shells. Thus, tho teredo has Issm 
thought to use a sucker like foot at the bead end as 
a means of fixing itself and then cut the woody filter 
with « rasping action of the shell*. Another opinion 
make* the boring action due to rt solvent eecn*tcd from 
the surface of the teredo Still another thought Is 
that the teredo gets ahead In Its burrow by means of 
slllcioua particles Imbedded In the skin In front of the 
shells But some scientist* nay that there are no 


aUldous particles nor solvent add secretion. One ex¬ 
pert believes the foot already mentioned la the real 
boring tool Another animal, the p he l ei, has been 
actually observed to bore with shells, g sucker foot 
being used ah a support Against this theory, la so 
far as the teredo Is concerned, is the presence Of an 
epidermis on the sheila, which it la thought could 
hardly be present If they wore used ae rasps. 

The teredo may operate with some rapidity One of 
the older naturalists tells of a ferry-boat accidentally 
sunk In the spring and raised again after four months. 
The wood had already become useless. This was on 
a northern coast of Bps In. 

Some woods are believed to be proof sgilnet the 
teredo tineosewuod, found In Natal, South Africa, la 
claimed as Immune It has been considerably used In 
marine work. Jnrrab wood is also claimed as suited 
to marine construction on the ground that It resists 
better than any other wood the teredo ssmUi and other 
boring animals. When used on land In the tropics, this 
wood is said to ho equally good as a reel star of the 
white ant It 1* found In the southwest of Australia, 
and nowhere else than in Australia. There la a good 
deal of It there and It grows to goodly sites, sines big 
enough to give a timber 2x2 feet In section and 40 
feet long It ha* the same specific gravity as water 
However, It has the bad quality of breaking rather 
easily, there being a defleiumy of fiber 

The teredo in, however, not the only marine boring 
animal A very similar type Is known by the name 
xylotrga This Is also a mollusc Thu eggs are laid 
free in the water These hatch to form swimming 
lame Tho> are at first free In the water and are 
said to attach themselves by a ftwt to a timber and 
then to boro their way lu The tubular holes are lined 
with calcareous material The diameter of the bole is, 
on the average, aU>ut % Inch but It may run up to 
1 Inch The length may be In the general nelghborhoml 
of 4ft Inches, but a maximum of J2 Inches or even 
more 1* sometimes attained. This little mollusc Is so 
small when It enters that the perforation ia like a 
I»in hole Inside, however, the diameter grows with 
that of the animal Itself The galleries are said to 
be cloHcly Intertwined and, very numerous. 

Tlie limnitria, commonly known as the grlbble, Is u 
very small Isopod This animal Is supposed to gnaw 
or bite Its way Into tlie pile or other submerged tim¬ 
ber The body 1* somewhat fiat and there arc numerous 
legs. The depredation consists of a hole 1/32 to 1/lfi 
inch In diameter directed perpendicularly Into the 
tlmlter Tho depth of the hole will be, say, ft inch 
Between adjacent holes, the partition left la quite thin, 
so that they pretty effectively destroy the wood to the 
depth of the penetration The Umnoria infests both the 
(Continued on page Wl) 
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IfeW* ItebUt Drift 

E VERYBODY has heard bow tbe rab¬ 
bit after be was deliberately Intro- 
doeat into Australia, multiplied to snob 
aa extent that within a comparatively few 
years be became a pest, and bid to be put 
down at a cost of many millions. It ap¬ 
pears that the irrlasted districts of <mr 
own West are subject to tbe same trouble, 
though la this case they are innocent of 
having brought their own woes upon them* 
selves* Headers of tbe early western das* 
sies will doubtless recall numerous au¬ 
thors whd bare repeated the yarn about 
walking across the prairie on the rabbits 
without ever stepping on the ground The 
pres en t picture gives some Indication that 
this may not have been altogether an ex 
attention. It cornea from Uinnldoka 
County, Idaho, where a rabbit drive la 
now In toll swing, and 80,000 of the lacks 
have already boon killed by the organised 
efforts of the community The picture in 
dlcatea sufficiently well the maimer In 
which the rabbits that are to be found 
over a considerable expanse of territory 
are rounded np and driven Into a corral, 
there to be dealt with according to the 
exigencies of the situation We are 
rather accustomed to such tactics In deal 
lUg with horses, cattle, and other large 
animals, that they ore effective with 
such a small and elusive creature as the 
rabbit may surprise us. In any event, It 
looks as though rabbit for ought to be 
(heap tor the coming season. 

More Combination Fruits and Nuts 

T UB account of tbe two remarkable 
fruits given in the ScjevTiru Amkbj 
<an of December 18, 1010 —a smooth 
skinned poach combined with an almond 
and the “raisin plum” whose pit contains 
an edible kernel resembling a haxeluut In 
flavor—guve facts that should encourage 
enterprising horticulturists to moke a 
feature of growing them in such parts of 
the Lotted States as may have n fjitora 
hie climate. It seems strange that while 
these fruits should long have linen tm 
ported In a limited way compurntlvclj 
nothing should hitherto have been known 
of them outside of the foreign residents of 
Now York among whom they had their 
market Thu nectarine, of course. Is situ 
ply a smooth skinned j**«ch But a nee 
tarine that yields an almond Into the bar¬ 
gain should be something worth anybody’s 
attention 

The writer of the article, however, was 
In error In his assertion to the effect that 
these were tbe only known edible fruits 
that contained edible kernels. There are 
several others; One of tbe best known 
Is the cashew, its delicious nut la con 
stantly growing In favor and may to de¬ 
tained very generally in our large cities. 
There are some most curious facts relat 
Ing to It The cashew nut is borne by 
the tree called anercmdlum occidental*, of 
American tropical origin, bat now grown 
in nearly all tropical countries. The tree 
belongs to a large and widely diffused 
family that includes the mango and tbe 
pistachio. The pistachio not* by the way, 
la another Inatanoe of an edible not, or 
seed, contained la a fruit Hut whether 
the pistachio fruit la edible or not does 
not appear The nut come* chiefly from 
the Balkan peninsula and la common at 
Cheek and Italian fruit stands In the 
season though the native American's 
chief contact with it la usually in his 
ice cream. 

The cashgw goto its- Bngllab name from 
a phonetic atte mpt at ths French name 
of tfaa tree, genfoe, which in barn Is de- 
' rived from the BragUiaft name, droofete. 
In Forto Bfco and perhppe the other span- 
kfe went rmues, where the tree is com 
men, it is called p*}ntt (pronounced peft> 
wMsI) It la a handsome tree with a 
large glossy leaf. The ktoeaom la inalg- 
atfleant, bat dstidonsty fragrant The 
relationship bet we en the fruit and tbe 
nut of ths cashew la so peculiar that it 



How the western Irrigation farmers proceed against the rabbit pest, which has 
come to a point where action la necessary 



Lmr0t picture f The breadfruit, which contain* edible nut* Imbcddad In th* odibtr flesh of the 
fnrit In+trti Tbo remarkable fruit of the eeabew tree. In which the edible nut of an edible 
fruit la attached to the out aid* of the fruit, which develops after tbe nut and partially nurroamU 

the latter 

Fruit and nat In one, two examples from Porto Rico 



Where overalls are baled for shipment all ever the world 
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would, perhaps, be more In order to call 
tbe fruit the 1 fruit of the seed' rather 
than tu npoak of the nut as the “seed of 
the frnlt ’ Thin because the nut, which 
Is kidney or lx an-abaped, grows to full 
slue tofore the frnlt Is formed Tbe long 
hUw or * hypocarp,' of the nut then be¬ 
gins to swell nnd grows rapidly until It 
forms a pear hIuiihhI edible fruit, half 
'swallowing the uut which protrude* from 
the thick end, In a fashion most amaxlug 
to one who has ueur seen the species 
1»efore 

The manner of growth la not the only 
peculiarity of the cashew, as many have 
found to their sorrow The shell of the 
nut contains a \lseoiut and acrid oil. ex 
ccedlnglv cminth. In character The ef 
feet of this oil Is similar to thut of imiImou- 
Ivj upon persons with whom It come* In 
cnutAd Ihe nut is roasted before It Is 
mnt to the market and the oil, evaporated 
by the heat, Is expelled, leaving the nut 
harmless Hut great <uro has to be taken 
In the roasting, for all persons susceptible 
to lv>-poisoning—and perhaps even others 
who are immune—an* certain to cuntrmt 
a enw of the most \ Indent kind If th* 
fumes come In contact with them Not a 
U w persons who lieu hud tin raw nuts 
sent them by frh nils In the tropics with 
out caution us to tin lmportiinci of ix 
In me <are In the rousting, ho thnt the 
fumes shell go cither up chlmmy or In* 
tarried to wtndwnrd have had a hlttir 
exiierlencc In this respect 

Another Important edible fruit curr\ 
Ing nn edible pit or Need In the niHiue> 
nr napote matnt y a native of Mexico and 
otln r pnrts of troplcnl America The tree 
Is culled tin Manama anu'ricana The 
m inner Is n large fruit taking two yours 
to inidurt* Ihe tri*e Is \ery prolific and 
«urrkn the fruit in all stages of growth, 
so thnt It Is miitlnutillv coming to inn 
liirltj 1 hi large single seed is often the 
slxe of a hens egg When dried and 
ground Into mud this seed Is hlgld\ nil* 
tritium* anil palatable Tlie fndt Is sub 
“tnutlnl hi Mesh, mm h like tlmt of n 
pumpkin when conked within It Is of n 
rich orange or terra-cotta color ItN 
iln\or Is smli (hat n Vw fuglaiiil \Ih 
I tor In Mexico tailed It ‘a sort of niHnral 
horn pumpkin ph 1 he Heeds of the 
miimo «r< hu large thnt a ury U w would 
ninke a pound Thev <*ou!d lie so eusilj 
collected ami the trc*e Is so fruitful, (bat 
it should be possible to grow the fruit 
s^stematlcallv solely on nceounl of tiu 
footl value of the seed, moreover, the ox 
ccedlngly sweet fndt Is so rhh In sugar 
(hat Jt might lie made of no- little service 
In that n sink t by extracting the juice and 
redming It to syrup or |>erhapa converting 
it to sugar 

H't another nut bearing edible fruit Is 
tlie famous breadfruit of Polynesia, torne 
Uy the beautiful tree called artocarpu* 
ruiMHUHi* now grown In the tropics all 
oi«r (ho world The tortile variety of 
the breadfndt lietdde Its edible flesh, con 
tains an abundance of nuts the rise of a 
large chestunt These, either tolled or 
roasted, nre most palatable and nutritious 
Thus treated they are often ground Into 
meal 


Overalls by the Bale 

W HEN our new suit comes home fnwi 
tbe tailors, It is carefully folded 
mul w rapped In Innumerable layers of tis¬ 
sue pai»er, and the whole placed In an 
Individual box of ita own with every pro* 
(nation that It shall not acquire a single 
wrinkle Hut every style of wearing ap¬ 
parel is not handled with tbe same degree 
of circumspection. Our picture shows tbe 
rough and ready style in which overalls 
for Instance, are packed for shipment to 
foreign and domestic markets They aro 
pressed without ceremony into the small 
est compass, and then done securely up 
In bales Stub treatment Is altogether 
different from that accorded the noble 
dress snlt 
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How the Potter Does, by Machine, the Same Things His Ancestors Did by Hand 

By M O Goldsmith 


T J1F Arm ixtkn ninth \\ u mnn Itaik lu ttu 
>t»ne Agt Hut mnn so u disomnd thi farntna 
fi n tf shaping iumcN f this sttift <t the isitb wi 
tall tlaj tht* only milHtAim lit ban i\ti fount! that 
tan ln» uioldid nntl mnth t k«np Its shape nhtu baked 
loliuulc ami UIh sUti 1 rtmuiliih tht hlst>r> of chill 
Ration out in the lank* nul In dui tliui rtath the mtt 
tirv stage ami begin to mix nml shayt and bake mud 
plea Johnnie iuwr thinks tf It os girl* play 
Nclthir dot a Tihmih k fntlui tin pttter He kmwa 
that the making t imth uwme todnv la a mans Jol 
(he t utaldei mat Imagim that pnttm H a alrnjdp 
ait—that a lump of tl«\ a ts into a mat him and ennuw 
sat a dUh It doesnt lhtrt N lmrdh a at p lu the 
long proems that dc omi t d< \h ltd on tht * rkinan a skill 
nml cart lu futt the hiutl u of a putten ih marked 
not by the Mklilug amoki uml uuIhuih odor that 
hkutlfles other fat torh h but In the pile 1 f ruins U aide 
the nail—the HnnHh and crush of mine hundred* of 
brokiu dUh<s dumped out aw pme wa-Ut U be sold at 
a d filar and a half a t m t lint the lnm tbs of st'il 
furmtee* All [Nihaiw ltcanat ut the iu>xmut *heu 
It *«h time to regulati the In at of tht kiln, the Are 
man wamtt on hi* Job *or a fireman can make or 
l»n ok a potteij 

AH the outinit for a week npiewntln* thousand* of 
d liars is fired at onct in bnge kilns two stories btgfa, 
tn h biding pirhaps se%en th msand ploois kor two 
du)M and a half aflir the tuning Is hticked up and 
then started the htat giadualb muuits higher wud 
higher, tin tlami» following the flues and wrapping 
around tho uuii and i ut Hknln Then* is no therm ime 
Ur to till whin thi ciitl nl hmptratnre U reached 
i r Is there ait autimati tkrici to regulate the heat 
ah Ih found in a steel plant * r ruhlar factory Thing* 
an bainxulm, there lu tin kiln clumhal chauges that 
11 \« r happeu twin alikt lu tlmi »r tiraperature It 
|H the aetlcu or thi heat on tin Ifimult as tbeycull the 
mi|.hi»d inttcn that N luuNHtant And uo auto- 
untK diclcen «au till thnt 

lusUad through a peophoU In tht wall the fireman 
\wit<h(ti thm tiHt etiw* of rla> Inside You may 
won ler h>w he tan stand the heat but the walls are 
* thhk an 1 thi p«e|ihok so small that there Is uo 
iiinh of flame In his direct Urn When the peak of cone 
\ i bcghiH to tilt he knows Its melting point has 
1 in icftctud and In knows what stage In the fir It* 
Unit mining upmsnts No 2 has a higher melting 
* hit and be«r* wntihlng Bat the tilting of No 8 is 
n signal to stop sti king 

All thle time he has not been able to obeerve the Ms- 
«nit itself for that Is tlglitlv packed lu Mg fireclay 
lioxeu, saggers Ho Is doubtless obllvloti* to the bean 
tifnl colors these rude sasgers take on after much 
firing—a rich brown shading off Into copper and or 
nnge His interest is In the contents But their fate 
he cannot km w for another two days It would be dts- 


iihiroiiH If tin kiln fouled down pdrkly and the biscuit 
i otisited at a t< speedr lale 

When the siihjmum Is out hi mat dleeover that 
h un of the noggin* wire not tightly caulked in the 



Stacking In the kfla the fireclay boxen filled with 
raw earthenware 





preparation for firing Hnlfnr fnmea from the cool 
hare found entrance and ruined the contents by dined 
orutiou Ui right at the start, a goodly perce n t a ge of 
the biscuit ma> hare been doomed. If the man who 
mixes the clay determining the different proportions 
by weight, failed to calculate correctly the rtrying 
amount of moisture In the raw day and to alter Me 
mixing proportions accordingly fhe mistake wont 
show up In the slip house Where the clays and the 
powdered flint are mixed with water Into a thick cream 
that may well be called slip But the troth will ont 
when the biscuit Is examined after firing 

Some of the baked wan may show defective specks 
because in the running of the slip orer magnet* to re- 
more the Iron or In the straining through fine lawn 
•teres some Impurities still remained Ibe purifying, 
filtering and mixing of the day are mechanical proc¬ 
esses In which the American potter has made great lm 
prorements 

In Knglaml it would be counted a sacrilege to wash 
the windows of the pottery or to whitewash the walls 
to keep the white powdery clay within bounds, or to 
group tho process es to avoid waste of time and effort 
In the fine china potteries of Britain they knead the 
cla\ not by means of a pugmlll, but by hand A man 
whacks th* day with a huge mallet, and thereby does 
something to It that machinery cannot do, Just as the 
woman who kneads her bread and does not trust It to 
the mixing machine gets bleed of a better quality It 
was to get this quality In the dishes made for royalty 
that in the old days men trod barefoot on the day* 

One urn hardly imagine our labor dotag tfcat—oor 
can one Imagine our potteries turning out anything 
like the Wedgwood Quemsware Our achievem en t la 
In making good ware; cheap enough for etery woman 
to queen with Democracy even in potteryl 

But no amount off mechanical device* ea* make the 
American pottery Independent of the worker Besides 
the fireman, who pteyg such an important part In tbs 
firing of the biscuit find again in the tighter firing 
of the gig**, there are three ltepfcriant mm> the jig ger, 
man, the Jollier and. the dipper. It takes thye* years 
for an apprentice to acquire the >*01 for any sne of 
these jobs, 

*ht Jlotrau abapat flttAM* Atftat tad Atttan. 
lit tafcM « btt vt the Ikkk hw i H) Att tfc# 
“Mftrettt” hat Maw* M tfclwt it vl* 

It tt W ft* tty ^dt t» t»* p|— ti t hold. «Mi 

anM,(W*kti it it iw n tt nmy dwptMC >lwwWl>| ttt 
OMfcttpt Wdl It It Bw lc t M , MM «9*g*t tht Mk 
tf IM Ab* **• ASM* flWM «Mtd ttd 

It bM» fhAMl flw otM4t t#Ot AMt t MMI itSmi 
ftp! mtt* tht Chur t*flatt W m** «m W 

does n o PNU ff out cumy tba 0Mw MM jmak em 
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l* ifci* 


•f eaBiMatUai rfBpK (Fig. I) v circles, (Fig. X), hjp^otaT(Fig. I) and parabolas (Fig 4) by folding paper, the mathematician will recognise 

an application «f the envelope principle 


' Win! Out Cnnreg by Folding Paper 

O N a piece of thin paper or tracing doth draw a 
circle (Fig. ]) and take any point P within the 
circle. Fold the paper ao that the point F falls some¬ 
where on the circumference of the circle, and cream it 
(town bard. Open up the paper and in the same man¬ 
ner fold it again and again ao that the point P faUa 
wweeaatvely on a number of potuta completely around 
the circumference It will be found that the successive 
ereaaea In the paper have traced out an elllpae, as 
shown by the dotted lines in Fig. 1 The transverse 
axis of this elllpae la equal to the radius of the given 
circle, and the foci are the point P and the center 0 
of the circle 

If we prepare several pieces of paper with the point P 
taken snccemdrely nearer the center C of the circle, the 
resetting ellipses will be found to have anccesalvely less 
eccentricity and to approach a circle in shape, until 
Anally when the point P coincide* with the center of 
the circle, *a In Fig 2, the curve traced by the creeses 
Is a circle. 

If, nqw, we consider tfao point P aa moving farther 
from the center of the circle, the resulting ellipse*— 
with transverse axes always equal to the radius of the 
given cir cle ■ become flatter, until, when the point P Is 
actually on the circumference of the circle, the ellipse 
d egener a tes into a straight An*. 

As soon as the point P crosses the circumference and 
1« outside of the circle, the creases In the paper trace 
an hyperbola. As In the ellipse, the transverse axis 
of the hyperbola Is equal to the radios of the circle and 
the fori arc the point P and the center V of the circle 
(Fig S) 


When the given circle is considered to Increase iiulcfl 
idtely In slae until the comparatively huiuII pinion of 
Its circumference that can be shown on a sheet of 
paper la practically a straight line, the < nrve traced 
by the creases resulting from folding the potut P on 
successive points along this straight line is a parabola 
The point P U the focus of the parabola, and tin 
straight line its directrix (Fig 4) 

That these curve* are true “conic sections and not 
htphaxsrd shapes ntny lie proved by auvonc familiar 
with the methods of miabthnl geometry—the equation 
of aup one of the <reason, referred to rectangular co 
ordinates, may be thrown Into a form recognisable as 
the equation to a tangent to the (Mirtlcular curve un¬ 
der Investigation—Ity Pram I* Jf Hcsfoa, Jr 

Tricks With Bottle and Glass 

AMONG the old friends that are always new are the 
i\ bottle and glass tricks which are brought to our 
attention every little while One of the most surprls 
ing, to those who have never seen It liefore, Is the spin 
ning of a plate on a needle-point. The first property 
for this stunt Is a bottle A needle I* driven firmly 
Into the cork, leaving a goodly section of the sleet 
projecting upward A second cork is cut Into four 
piece* aa nearly rqual in weight as conveufeut, and into 
each of the fragments a fork la securely fixed It is 
of eon rate neceaaary that the forks be uniform, ami that 
enough of the cork project At the front of each so that 
the forks may be suspended about the edge of a dinner 
plate as indicated In the picture When all these pre 
llmtnaiiea have been attended to the plate and nil Its 
contents may be span upon the end of the needle with 


out tven tlmutniliig to fall otT The secret, of course, 
lies in the low renter of gravlt} of the ensemble 

Balancing nu egg In im> jawltlou on the edge of n 
1 m> ttle-ne<k Is another trick that will startle the unlul 
tinted TIiIh time It Is ttu egg that has to undergo 
n process or preimratton It must Ik pamtured at Kith 
cuds aucl blown and then filled with Hue sand That 
Is nil it will thou stand wherever and however we 
put it—again liecause of t 1 k fact that In all Its post 
tioua the center of groritv rails within the base on 
which It Is standing 

Knowledge of bow to do It rather than any siieilnl 
preparation Is ncccssnry for the thin! trick Illustrated, 
in which a needle is driven thrcnigh a coin contrary to 
the impress Uni which anyone would register that it 
cannot Ih done The coin must Is? placed nirosM tlu 
opening between two tables or two books, so that ItH 
center Ih clear Is ueatli Then the needle must Is in 
sorted in a cork In sued* fashion that it* lsdnt pmjee-t* 
on the one side while Its head Is about flush with the 
surface of tile cork ou the either Lmler no cir¬ 
cumstances must the UphcI be exposed so that the force 
of the Mow can fall directly U|s»n It, however If the* 
Instructions are faJtbfullv observed, a single sharp blow 
from the hniniucr will penetrate the coin 

A Italauclng trick comes next It Is plain enough 
when once explained Nie pedestal consists of an onll 
nar.v drinking glass. In the opening of which a ids 
fiat cork has been see tired On this are put three wine¬ 
glasses, rim wise, as indicated in the picture, and the 
only trick la the holding of these In place until the 
Kittle can be set over them Once there, the plntunh'- 
piece will hold the assembly together verv nicely 



•As MqfUM tricks tkat m; 1m fnSrSti Oik Wfls dwii ni eerta, u ayWuC tatklat 
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Inventions New and Interesting I 

A Department Devoted to Pioneer Work, in the Arts I 


1 KxU*rn*l appearance n ( the tnrmbvr that tiU over th* filling bolt in the fuel tank, t Svetlan 
of thla member 8 Section of the plug that eerewa Into the intake manifold the arrow* ItutlcftU 
the tiny hole* out of which the **■ fc—uoa 

Gas from the fuel-tank to help out the carburetor 


First Aid to the Carburetor 

T ill* UK are gun him* r* uml gnn 

but when one gne* out to get n nton 
on one of these ilmJccrt hi is it* Daily 

til Hitt ipulntefl to tint) It nothing Ituvoml 
the familiar Woo of supplying wore hot 
air to the mixture after It piikmc* 
through the tnrlmrelor AMion n guno 
line eeouoiuljBor apiionrs thnt litts In 
some other wnv wo hnvo a utorv of tnnn 
than common inter* «t 
1 ho eorburetor Is not, Inherently an 
oflh lent iuc< hauiHm Inil> with tin 
sort of fuels no feed It tinln) Its goul 
Is the mnimfurtiire of n complete!) gns 
eons mixture of atr nml gnsollm, entire 
ly analogous to thnt of oxygen and nl 
trogeu In the air Itw If The onllimry 
resiill fulls rar sUort of this In thnt ti 
oonshlonihle quantity of the gasoline Is 
not «.nsl/lMl or mixed at nil, hut is car 
rtod Into the Intake manifold In the 
form of minute drops of liquid, sum 
1 tended In the current of gas Stull 
drops may 1mm hut they ran never ox 
plfsle 

I he present Inventor mm Imw got 
Ills Inspiration hy upplilng his nose to 
tlH orlllre of u gasoline tank mid mills 
ing from the tslor that In the atom* 
(there Immediately oltove the liquid n 
natural prooewi of tiirlmri thm was go¬ 
ing mi Hut here no drops of liquid 


The Handling of Awkward 
Materials 

AM) truns]Hirtatloii Is rapidly giving 
way to itower-drlven thriven The 
most difficult malerlal to handle Is long 
stuff In fmt, until the appearance of 
the new straddle trurk width Is shown 


The new straddle truck Imposes no 
limit to the length or height of load 
Tht top of the platform or bolsters need 
oni) he four or the inches atiove tht 1 
floor, and no email wheels are required 
to go underneath the platforms This Is 
mi advantage In hauling heavy articles 



are t£us accomplished while the truck 
la busy doing useful work. 

Structural steel may be readily han¬ 
dled with tht* straddle truck. The 
lengths that may be handled are practi¬ 
cally limited only by the apace available 
for turning And aa the center of turn 
Ing radius virtually eotnddee with cen¬ 
ter of length of load, the action la al¬ 
most equivalent to a turntable By 
means of platform unKa, package 
freight, heavy machinery and other ar¬ 
ticles can he readily handled, as shown 
The straddle carrier la the invention 
of H B Rose of Benton Barber, Midi. 
It will lie recalled that a larger machine 
of this kind la being employed In lum¬ 
ber yards The present machine, like 
the larger one, la driven by storage bat¬ 
tery The hoisting gear, which Is motor- 
driven, will sustain the load at any point 
of lift, but at tiie maximum lift all load 
strains are relieved from the gearing. 
The operator cannot raise the load aliove 
a fixed point 

A CoDapriMe Kaleidoscope for 
the Inquisitive 

A MANUFACTURER of physical appa- 
ratus in Cambridge, Blass, bss In 
trod need an interesting kaleidoscope 
which will give the young student an 
Idea of bow this Instrument works. 



lire sprayed into the air tlie explosive 
mixture being produced solely through 
the ability of the air to at«orb the votn 
(lie liquid In gaseous form lu thla mix 
Hire there will be no droplets—nothing 
hut explosive gas. Why not introduce 
It Into the cylinders? 

That la precisely what the apparatus 
pictured does. A pipe Is threaded into 
h hole bored In the Intake manifold, and 
its other end carried to a mculw that 
screws over the filling hole In the fuel 
tank As noon as the engine turns over 
suction la set up In this auxiliary feed 
line as well as In the regnlnr one, the 
\apor from the fuel tank runs Into the 
Intake, there joining the mixture from 
(lie carburetor 

Among the detaila worthy of attention 
may be mentioned the kmMv arrange 
meuf Every engine backfires now ami 
then Under standard practice tbe 
worst thing that can follow Is the blow 
Ing out of the carburetor Hut au en 
glno that can backfire directly Into the 
fuel tank would be something more se¬ 
rious So In this devUH* the auxiliary 
feed enters tbe Intake manifold through 
a tiny noasle, shown at a in our diagram, 
the boles In which are extremely minute 
Tn the second place I f combustion 
should get through these, It would lie 
(Continued on page if Ji 


lu the ueeorapauying illustration, tho 
handling of awkward materials has al 
ways presented a problem which had to 
lie solved with Improvisations. 


like raathlnen Material to be trans¬ 
ported Is piled on platforms or tn boxes 
and long stuff may he placed on two 
simple Imlsters. Loading and unloading 



This kaleidoscope, shown open and 
dosed, la made wholly of metal, with 
the exception of the reflecting mirrors. 
The tube consist* of three strips of 
metal two of which are hinged to tbe 
third aa shown In the lower figure. 
Upon these are meontsd strips of glass 
mirror plate, which give the beautiful 
figures formed by the objects in tbe cell 
or bos at the bottom A book on one 
of the sides holds them together when 
<loeed as shown in the right-hand view 
The conical part at the top has an open¬ 
ing about a quarter of an inch in dl 
ameter for viewing purposes. This an 
weH as the bos at tbe bottom la fas¬ 
tened firmly to tbe strip to which the 
door* ate hinged This box has a riaar 
gbps side on the Inride and a ground 
glass ride 09 ti* outride. Ip this box 
an placed the hit* of colored glut or 
other m<** daborri* objects fotmfi tn 
BOM fcataMpsOopaa, Which f^ra the 
btiWtiftf ftniree seen on Looking through 
tha tuba toward tbe light Tbe figure* 
formed in thla iagMment are sti-ttM* 


w w 




MO degree * of # ri w i nibim g • flak 

By wliu* a* wi Mawe m a» 
timw/k tht tafc* aa «ta vaMMy <* 
team n wm, tn at '— - - 
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RaBnMtoc Under Beef 

(Co*#*w4 /re* g«#a iii) 
taf tocrived tfa* rtaff entititag him to poo- 
fMkm of aw block retaaare tbe broke* 
and proceed*. A skilful end almost coo 
tlntum* nee of the brakes is required to 
keep within tbe passebper train speed 
limit of 28 miles an hour Rcveral times 
during tbe coast down the mountain tbe 
train stops for about fire minutes to nl 
low the Wheels to cool. 

FOr freight trains still greater preoau 
tftoM are necessa ry the bead engineer 
on west-bound freights applies the brakes 
and stops a little more than a train 
length after leaving Tunnel No 6 which 
is oft tbs east side of tbe Summit If he 
did not stop he would run through s 
siding, out of the sheds and on to tbe 
ground, for tbe switch Is always ret for 
the siding and must be thrown by the 
head brakeman. After the helper la cut 
off the engineer charges the train fol¬ 
lowing Which all retaining valves are 
turned up. Then tbe air Is tried by open¬ 
ing the angle cock at the rear of the ca¬ 
boose which set* all the brakes. 

If all I* well the brakes release and tbe 
engineer, having received -the staff pro¬ 
ceeds without waiting for a signal from 
the rear of the train for the excellent 
reason that no signal could be given All 
communication between front and rear 
of the train is entirely cut off while the 
train Is In the shed and all usual methods 
of operation are abandoned The flag 
man hangs a Piet* lantern under the rear 
platform close to the track and stations 
himself on the platform where be keeps a 
< tow watch of the track If he sees ties 
freshly splintered he knows a car Is off, 
so he opens the emergency valve and 
stops tbe train 
So long as the lights at the entrance to 
each block are both green the engineer 
keeps going, exchanging staffs by means 
of a staff catcher at the side of the cab 
But If the home signal Is red and the 
distant signal is yellow he retains his 
staff and enters the siding Then* being 
no way to get a signal from the rear of 
tbe train the engineer watches the signs 
on the aide of the shed which are mim 
Itered “20." ”25,” "80,” and so on until 
he la opposite the number corresponding 
to the number of cars in his train, when 
he knows he Is in to clear, so he stops and 
stays until the opposing trains pass. 

Six times during the descent of the 
mountain the train halts while the train 
Is Inspected as the wheels are cooling 
man on each aide passes along the length 
of the train looking tor brake beams 
down, cracked or broken wheels and not 
iug the temperature of the wheels. If a 
car has wheels too warm the retainer is 
turned down to give tbe wheels a rest ex 
cept when the engineer holds the brakes 
on. If a car has hot wheels the brake- 
piston travel and tbe brake rigging 
are Investigated to see if the brake shoes 
are being held against the wheels. Often 
the wheels are hot enough to hum the 
Angers, sometimes they are red hot 
sometimes they get hot enough to burst 
But sometimes they ere so cool they 
show that tbe ears are not doing their 
share of bedding (ho train 
Two Wompuaes are assigned to a fruit 
“block” of 45 cars east bound, the helper 
being placed ten care town the rear end 
In the sfeeda not even the usual whistle 
signals between lead engine and helper 
cad be eftffcgnged, tor whittle tignsls can¬ 
not be heard. So when * train pud* in 
on a tiding tbe bead engineer releases hie 
brakes and lets the static rub back on the 
helper who seta his Independent driver 
brahto os toon as he comes to a stop. 
Wbto the lend snglnaer Is ready to go he 
•era m fctnhee with h heavy reduction, 
thed.^tibltol 1 The engineer on tbe helper 
lei signal to go, re- 
tfttor *4ept fJriTw hrakea and 


to* 


Instead he stop* at a mark oppo- j 
site his window All flagging Is done tor 
torpedoes, flection men and bridge car¬ 
penter*, who are constantly at work In 
the sheds put out torpedoes on each tide 
The roar In tbe shod* la so great that 
even torpedoes cannot always be heard 
but a well-trained nose can smell them 
The engineer also depend* on bis reus** 
at smelt to warn him that driver* arc 
slipping otherwise he might never know 
it In the some way the engineer deteetH 
hot boxes. 

HU wen bo of touch gntde* the engineer 
in the use of throttle and brake valve 
He haa no means of knowing whether the 
Injector 1 b working except bv feeling the 
supply pipe, for If he put bln head out of 
the window to look at the waste pipe be 
would get it knocked off 
A break in-two In the nheds means 
delay of un hour to two hours. A man 
has to walk over the train tor he cannot 
walk betide it lu whiter, to And out what 
1 b wrong Then he has to walk to the re 
Iwore, hoist a chain to the top of the 
cars, drag It along to the break, witlk 
over the top to the euglne, tell the engi¬ 
neer exactly how far to back up chain 
the break together, then walk to the en 
glue once more to tell the engineer to go 
ahead for there i» no possibility of paw¬ 
ing signals* 

Saving St. Paul’s in London 

(Vontinutd from page J/8\ 
repairs of the smith* est and aoiitheast 
piers took plow owing to crushing of the 
stone (using 

Tbe tmlldlng itself gives us the boat in 
durations of what bajipeuB We And that 
the impost molding in the nr>pt haa a 3 
Inch baud of stone underneath it, which 
U a pretty sure Indication that the pier 
wink that much Ix-fore the impost wan 
placed In Its present ]*ositlou 

\\ e are face to face with certain facta 
First, the masonry of the piers liaa lieen 
crushed Second, the agglomerate of the 
piers Is not as good as It should be 
Third, to whatever cause It muj Nr due, 
the pier* have settled Therefore, our 
best course Is to make the piers as sound 
m we cun, and, like Wren, trust the 
foundations to keep up the present fabric 
as It did its predecessor This, then 
our present endeavor We cut out stone 
by stone the crushed masonry, and rein 
sort sound, using every care not to re¬ 
move too much at a time That so far 
we have been successful is a tribute to 
the vigilance of the workmen anil the efll 
dent supervision of the contractors The 
first pier (southwest) has been practl 
rally renewed without an appreciable 
crack being visible We are now treating 
the southeast pier in the same way 
After we have inserted the new stone we 
endeavor to consolidate the mldde as far 
as possible by pouring in liquid grout by 
gravitation, As a safeguard against any 
unforeseen settlement, we are erecting a 
•ted center under the Mouth Transept 
Arch to pick up the weight should any 
failure of this work take place 



opart avto gtt a signal 

te fnXgK, to* 0» 


Getting the Beet of the (HI 

(Continued from pane 114) 
rock In tta ■tf oc tu ra. Therefor*, It le 
practicable to duplicate In miniature tbe 
several strata that Influence directly the 
underground migrations of oil, water, and 
■us when man dUtnrbe nature’s rnbter 
mean equilibrium- , 

The heavy face plate of tbe tank per¬ 
mits tbe experimenter to watch the 
changes promoted by tbe appHcatlpn of 
tbe forces sod by tbe introducttot.of 
fluids at bis disposal Again, when tbe 
test covers an interval of some boon, for 
example, photographic records can bo 
made at prescribed intervals. In tbla way 
at* obtained data which can be exam¬ 
ined at Mau*. Facta of Importance are 
thus brought to light Which might eeoape 
observation during tbs Shifting of tbe 
mamas. It should be menttoaed bare that 


the Mills apparatus 1 b large enough to] 
allow tire Investigation* to be conducted 
on a scale of nulhctent magnitude to uvold 
unj misleading effect* of luplllurlty By 
using sands that are more or less satu¬ 
rated with oil and WHter, the capillary 
forces nt work are far weaker than the 
other ones that are deliberate!) called 
into net Ion to the Investigator and the 
latter ure subject of his Immediate In¬ 
quiry It should ho understood, of course, 
tint the experimental tanks uin be cur¬ 
ried to laboratories situ tied iu the oil 
field*, and there wnplnjed ngreenldv to 
the geological conditions disclosed 1 »> the 
driller s log and other Infornutilon ob¬ 
tained during tlie operation of a well or 
group of wells. 

It has for many jears been suspected 
that the migration of oil under ground, 
once man destroyed the balance of tlie 
lient-up energy, might mure I lie i»etro- 
leaui to tie trapjied so that It rould not be 
drawn surface*ard hv the pump* of ex¬ 
isting wells and, slmllurl), It *us be¬ 
lieved that a lack of understanding on 
tbe purt of flie operator led all loo often 
to mm entente below ground that would 
shorten to n greater or lesser extent the 
profitable productive life of n well or 
wells Mr Mills has confirmed these as¬ 
sumptions nud his tunks give risible evi¬ 
dence of much suggestive valuo 
He hns made It (letir that, with nutiuble 
In formation uvnlluhle, it Is ismtible to 
adopt prevents« imusurea that muj be 
counted upon to (hei-k or correct Hiibtcr- 
rancan water troubles that have Inter¬ 
fered or threatened to Interfere with a 
wrils 3 leld of oil, ami thus to prolong to 
a marked degree the life of that well and, 
pot Imps, of ii wide nelghlsirlng urea 
Again, In a kindred wti>, his tests dim lose 
how Ihe ‘nursing' of the natural gas as¬ 
ms luted with a ghtfi ]iool arresting its 
untlnieh e*ui|ie, may serve to drive the 
oil to the mIhM holes or pump Intakes, and 
event mill} bring almut the extraction of 
u far larger jiercentuge of the petroleum 
tliHU might otherwise be feasible And 
thru, the apparatus has revealed how 
coaipretowd air, forced down from the sur¬ 
face intiv Is relied upon to lake the place 
of the vantalied natural gas In promoting 
tin* recover) of oil Final!), if time be 
allowed for the disturbed or remaining 
fluids to readjust themselves, It smita that 
the oil mav assume nnotlier position width 
umv aid Ils extraction In otlier words, 
intennlttent pumping of a well may give 
1 letter results than continuous operation, 
nud even np|»un?ntiy exhausted wells. In 
sous* ctrcumstamw, may lie found produc¬ 
tive after a period of inaction. 

Enemies of Timber Construction 

{CwtUiuad from page 118) 

Atlantic and Pacific coasts of America 
and the coast* of Europe The chclura Is 
another diminutive eucrny of nuhmergcd 
conHtruetlon in salt water It occurs In 
great swarms and the inode of attack In 
similar to that of tbe llmuori* Common 
names are sea fleas and red wood lice 
The Mpharoma U yet another shell anl 
mal. It resembles the llmnorla, lmt haH 
a rounded instead of a flattened body It 
1 b a little bigger, excavating a burrow 
with a diameter of % to 8/16 inch and a 
depth of tt to Vt inch It is leaa com 
m<ra that the llmnorla. but infests fresh 
as well as salt water The marietta Is 
still another ehemy of marine construc¬ 
tion. When the marietta enters a Urn 
her, the perforation will be only about % 
Inch In diameter, but the burrow Inside 
may reach * diameter of 1 inch It Is 
thought that the burrow I* not excavated 
for ftiod but for ure at a retreat The 
head Is Wvalvular It la pretty much 
the whole affair When operating upon 
a timber, the head opens and a hard And 
rough tongue begin* action Aa It work* 
back and forth, the hole Is cut The 
marietta does not seem particular as to 
the material'into which It bore*. Tor 


/n?yeoa 



Wherever the prob¬ 
lem of Indicatingt Re¬ 
cording or Controlling 
the heat factor in mod¬ 
ern industrial process 
work has been solved 
successfully! there 
you will find Tycos 
Temperature Instru¬ 
ments. The reason— 
unquestioned utility, 
reliability and per¬ 
manency. 

A car Hu Fly compiled cuUalotfoe 
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1 be sent on requeet 


RocKoetor, N. Y 
Tkrrt j a *o or *Mr 7 em^erutnre instrument 
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For GmumhhsgTool Makers, Ex¬ 
perimental & Repair Work, etc 
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From 9 m to 16 m 
1WW4. A rap p ed lor 
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Velocipede or Stood- 
Dp Treadle 
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II U>l< II \\ I' \\ IWLN | ION 
I which you wish to patent von can 
write fully and freely to Munn A 
< o fur advice in regard to the l>eat 
way of obtaining protectmn Pleane 
send sked* lion or a model of jour in 
vention mid a dem rip lion of the 
device explaining lU operation 
Ml ioiiiniiinuiitiuns nrc strie tly eon- 
liduutml Uuj vnut prut tn e extend 
mg over a jm rn>d of luxtntx yearn, 
enables un in iunn> cuhcs to advise 
in rtgnrd In puliiitiibilify without 
niiy nxjM rise to tin i In nt Our (land 
H<H»h on I’fitcnlfl is scut free on re- 
cpinst 1 hi* explain* nor methods, 
terms, etc , in regnrd to Patents* 
Trade Marlu, Foreign Patents, ate. 

SCIENTIFIC AMERICAN 

Cm UM riM 04fie# H*-, PirliliM •( 
iimlm tad NrUnlw d n 


MUNN & CO, Sp'paVbStS a 

WariMvrtfc taUJai NEW TORI £ 

T Bmmm CHICAGO ILL. a 

Srt-Hte Awrfeaa MwO*m WASHINGTON DC 5 
LAN FRANCISCO CAL. 3 


Annual Subscription Ratos 
Sowstific Amoncan Publications 

Sclent Kir Amerlian (ratal) Mailed 1845) one 

jenr KOO 

Beirut I Auurlmn Monthly (mtahllabiHl 

1HT6) one year $7 00 

Fostsgn prepaid In United state* and puasea 
atom* Mexico Cult* and 1 anatna 

Be tent I Hr Amcrhari $150 per via r additional 
Scientific Amerlian MonthIv 72c per year sd 
(111 l ou a l 

Canadian Poataa* 

Beirut I tlr American 75* per year additional 
Hl lent Mr Aiinrliaii Monthly ith per jear sddl 
tlunal 

Die romhliuil a lit merlptlon rslMc and ratra to , 
foreign ftiuntrira, ImluUInc 4 atinda will bs 1 
fiiridKlmd upon upplbatlon 
Remit by jtOHtnl or exjirraa money order bank 
__draft or < hei k 


BUSINESS OPPORTUNITY 

VOII < AM ha**« a lieMlrtraBjKOliwilfiii of ytiiir own and 
cam III* ItiiNimn til m r \!*■»• A ih>w a> item of Nmt 

coriwrthm nadllv lmnn cl liy anx lie at In mo III a frw 
weak*. Kaajr terilia fur Intlum* oia>iili)Ki>e\eryMr|M*re 
with all Us* trade ymi inn attend to N» LttplUil m 
uidred or «no«|* U> Ihiv no am w-y nr aellrltlng Adtlmw 
Stophenanu 1 al«im| irlf P Ida k llnv Hi atnn Maw 

BUSINESS OPPORTUNITY 

won 1> llt.e to «I t In touch with \« r* plane Maim 
Eartumra or oUiera who lutaht Iwi me IntemltHl ami 
am flnsmlHliy side to continrt Helicopter Aeroplane 
exp* rlineiita. Oiianuiteetl to Im (mill InlereeUhS and 
IWitoUear Addrew K M Utw kiln r I O ftnx Ett, 
Hryrtnn Ala. 


BUSINESS OPPORTUNITY 

917HN1 AN l JAI mamifactnriit* iwiMfratimi wants 
cspsbla man Pi mlnliUaii Immcli and niaiiaan luleeinen 
$»hi Pi |w» nectuiaary \X III allow ei|>miKc« to Haiti 
niora aa eapluloed Atldrew, fctr ( leimnnr 6(0 N 
Kntaw rtt. HalU more kid_ _ 
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We Will Make It 

Anything In a metal atamplni or novelty pro* 
dared from any mcial and finiahccl In any color 

Watsrbury Bu tton Co., Water bary, Caw . 

South Dakota 
State School of Mines 

Rapid City, Sooth Dakota 

Itss Jitrt rtoned tits he*l year In Ita hlatnry Vow Inatltu 
Uoiih have St tlioir thtoreay mi* h a wimrterfut outdoor 
Inimralory as tics Jtiai k hiiie re**«*n 

Pe s taaa are irutri la Ctvll. EladrkaL Maine 
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KfpoiiMMarnlve and m in )i attention |« giien the In 
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the ad* nntagen h* r* pn>* Ided F*»r catatosand bunk of 
view* midr*wa. 1 Ita PraeldetiL 
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GAS AIR. WATER GASOLINE PUMPING 
by vac ana or prsaawra of sir with 

LE1MAN BROSTaIR PUMPS 

ROTAJIY—POSITIVE 

Widcl* iihtiI fur gawdln* nKSiurmc 
p*i» 1* rnnung i»rcw taper letder* 
lMrk4Ke maj ih-p hoUU GUlim d « 
wen lurl oil htitinr outfita aas 
| lurnair* gnd bi w \ taa, sgitatlng 
clirmical nnd dwr w lutioht und 
lilMtlng tcMins lor teakn vacuum 
rleudng on ram* emrlim and 
ptimim mi thins vacuum chucks 
blnwiue awa* ntamptw and cub 
tlnga from prenaen kra nuchlnea. 
C«t«Mr A C 2t*.rsb 
USMAN SROi. BI WALK1R ST^ N.Y. 



t pJiiRT, nHphiilt orntfug hih! tbe contafiiwf 
| pile—all «h iu bi jlold to It* cfTortH. It 
i* i»t pii tJaJuitHl that It will <ut Info rink 
\ uiotnl rIihii fli npjHMirH honour to Ik 
proof itt.itI iin t It Vpimrc nth tti 1 h mil 
mnl Jiiim not tlnn n gnut tbal at fmithh 
to t iikbuH rx IIm rt.t flout \t»r It llllK H|> 

1 h h rtxl in nr tin I'tnrl Hitrlnir drj tbxk In 
tin Ihiuiillnii IsIhihIn nml tint*hen In 
tlml b«iu>riil in IghliorlitHHl 

Fiivlntiix 4*1111rin torn Hint nthor* txm 
<t rniMl nrc fit Hlroio* of huFi uiarcllng huIm 
im rgtxl utMxIeu MrinttirtM UchhI uhtn 
ixintlnttnUy «ithnn*rt.t*U, 1 h r dm mnterhil 
for fniimlittloti purinmt h (*«»tnnli mm 
iu mill Im xiihHtltnbxl hut (hr t xjk^iiim 
lx oftcli 11 rj i niiNldnriihli partU lnxnuxc 
of triiiiH|M*rliitloii nml pnrtlr btutiiw of 
otln r i oiixhli riitJnijH. sniiidtji timbers art 
ofttn n\iillnldo ntiirbj nnd nl ndriintn 
bixiilH cost* 1 In uurld trttr tbnU‘r hiiIi 
N tnii (urt x art prohntih wn mm Ii ofti m r 
to In fnnnd In xnltuitdr ohinI rut 11«m 
lh< linmt w rbniH olijittlon—Hpnrt frenn 
tin wiisc * pt (lilllI\ Lo tli* it11 i« Km «»f mu 
rim hori rs 1 h tlml wood iiIiom (lit uiitir 
Urn N mlhtr xuliji* t lo di h rlonitton 
T Ids N noim thing liuutvtr w hit li itm j Im 
prilt\ will ]>ri t|t t« rniiniMl Tin o|n rn 
tton h of tin ft rcnlo nml its nllltM im 
s* nr* i h sulijtx t to c \m l tli tt niiiiiiitlon In 
ntlriiiii*! \ 11 kinds of priwntbm until 
oils him Ins ii Irhil Ilit wood IhihImsii 

1 til] m Glint tti with thin or tlml thiinhiil 
tin flrnU r hn« Im ii pccinfcxl with mriollK 
xiiIihLuii* t s tin |*l U linn 1 11 ii u i ii pi mm 1 or 
she ithis) with numerous \nrhlhs of mv 
c rings 

( riMtstiiiHl ]ijhs Iiiim had ii lift 4»f I>4 
lo JJ) \inrs 1 h* st wire xtlikH tukt u 
from I oiig Ulinrf 1 In \ wtrt, In fmt 
lint rtlllmtHi hisaust no brngor hmi fill hut 
Imshu-i tin sfrintnri wins lu lug diKiuttii 
rhsl N|,n irnmlMto Km Ih a Im« 1> of 
wutir suniiiihiG with various luirlng nml 
Ium s tlitri is a Ioiig Instil mnhlng 
old Im \ out! J milt a fiom shori lail not Into 
d*s»|» watir \t tin |M»int J uilhMoot the 
wutir Is oul\ 1 fist dtxp and it (hi 
It rinliial from l_» to to 1 lit m deptha nw» 
at low wutir Inlrcnttsl pdin put down 
In 1Ikr_ had iniiii\ of tlum, ulmudy 
broken o/T and Imn ii nirrhul aw in In I|J0<1 
Hut tin tristh still stiMMl In 10041 nnd 
I'NW pib k of iMighiH Or wen' jirotn irtl 
b\ pnriritii [mint from (lit mutl to high 
wadi Iltn n * IA 1IMJ nditalhut «*\nmlnn 
tioii was aiab which NhowtsI that tin 
it rtsb» had not 1 ms n iriks laid iiiIIm in 
tlu iinu r J mill mu t Ion Hut thi II ill nor in 
had Imsji igulfi sin 11 snful In toning pllcn 
off rroin the high watir hid down to the 
mini Hut \Mu n a pib had only nWmt 2 
Hu lit M of -iouikI wcmmI lift it would brimk 
"IT VurthcliMM hoi in ]>lhs were found 
to him had n lift of H to 12 learn Tlic 
It redo and the ltuiiiorln did will for tln*m 
mdis In tin He«tlou Is > ond the 2 mile 
l*nhit I In idling would brink off jiwl 
iiImiti tin mud 11n re was uniform con 
lug fnuu high water down to lhe nnul 
I he HtHtiou In this rtglon would Ik 0 or 
K Indies through ami mnijiUtilj homy 
i mains! Iil ttTi lo burrows I nder tlie ti r 
in I mil stria tun idles lint l a KUNcoptlhli re- 
clou I s ! fed long latw ih*ii high water and 
mud but othtr timliers wtre so hauted 
Hint tin mini was 12 feet Im low high 
waUr \i rtilth ms tin Uumorln and 

(In lirnlo got In tlulr work 

1 1 rhapH h*s» n mm ion has lain given to 
tin dt sirndhe attidlha of bind forms of 
Ilf* Tlu trhiti ant may la* regarded ns 
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tilt ieuder of th<*c$e, hwofar limber 
tin nt ruction In concerned It RttackB tbe 
woimI of the fouudAtion tJmliera and of 
tbe plimkH In Imsenunt floors. ITiIs |H*st 
o|m rates not onlj lipoti stnu*tiiros iu thi* 
miititrj Imt nlao upon tluwe In large 
drhs While tin South Atlantic nml Oulf 
states coiistlttite the region most In 
rested, the northern statis art* also llnhle 
li» limodou The white nut is known to 
Iuim I « u nt ll\c as far north nn Maiu hi*n 
Ur \ H and Ih ntnii Harluir Midi It 
nttmks wood that Is [inrtly in enntAd 
with tlu ground or ulihh is so situati'd 
as to Ih mvesidhU from it tVnmte may 
not prme iffiarWe m* n pMttidlu. Kluiuh, 
Mini weiitlnrlng or sLttleimnt prodiuthe 
nf i ra< ks tnaj o[M*u tlu way to the wimhI 
I Lie fmorlti regions for white-lint at tlx I 
tie's an (how that are dark warm und 
moist lliox work reudllv Iu dump or 
lunxiit wimhI Hut w In‘re |m tit (ration Is 
iui|M>Hsihle the white nut mux still pass 
tlu luurhr lij uuiius of Utile stnlter 
sluds or (ortlillne ttdHH It (*onstriii ts 
Mum of dirtli and t \« r< mi nt nml mns 
tin in if need lie tip from tho ground 
lln timlMrs of brltlgt's ami whnrvtH 
tili|ihoiu mid telegraph j wiles mine pro] at 
rnilroiul * fi km th h express xxnttr tanks 
i*li are siihjnt lo altHik, under fnxeini 
Me driiinistauei s Tin* nuts are* aide to 
[m iii tint*, drx hard wood, even though 
It Is chxntiil alsixi (lie ground, proxlded 
tlu inh netting obstiules an not test 
«iuit Moist mi sunn \x In rt Is muled 

imfiiablx in tin form of uiolst earth— 
hut not mu ssnrllx nl tin ]io1nt of atlix 
itx Itx mixing iiHtlst eiirth nml tht wcmmI 
which Inn jnissih] tlirough tht JmmIx the 
xxhlte nut Ih ahli nimn oeinsiem to < renti 
more f ii x ora hi* conditions as to molstnre 

An Ancient Art in Modern Drew 

( < oHtiHHol fntin puyt 1*0) 

«m H'- liudd, to the tuox Ing mIiiIxch that 
couxex tht iu thnmgh a heated air shuft 
until tin I lie jollier Is like tlu* Jigger 
man except that lie xxorks xxlth iii|ae mid 
ltowls xxhire the steel jirottle Hhiijics the 
Inside instead of the outside, of tin plerca 
Some' lrri gulnr pirn's, siieh ns pitdiers. 
haxt to Is preswd bv hand against a plus 
ter mold, null half of Uil pitcher Itelng 
reirnitil seimralelx Icetwtin two plaster 
luuldH and [airtlx drleil Is fort* It Is dlp]mt 
in thick slip whlih nits ns miullagi. to 
Join tlu handb to the revet at the Jug 
om Is tiunpUil t<i linger, wutehlug Uu? 
(Peation of forms from slui|s lew dux 
Hut tin rt Is still the dr> ing spemglug 
smoothing, nml lirtng of the biscuit Is fori 
we (nun to the* xxomlermaii, the di]>|Mr 
S(*eIng tI m \xar> Itiimlhil so mnnx turns 
nnd iindtrLoing trial I»\ tire one imirxels 
that there is mix riling left hr the time It 
gets to him, or as a result of Ids work 
For then Is nlxxiixs the risk that the dlje 
is r will put ou too nineh or too little glam 
As In takes 111 Ills wit lingers a piece of 
baked cart ben ware rmli piece diffi ring 
Ill Its tit gn*e of porosity he has to eli'ter- 
mlm fiiKtniitiy hv tlu feeling of the* water 
is ink site ktil into the pores of the biscuit, 
lmxx long to let the pltm* remain 111 the 
tub of llepiid glaae a mutter only of k*h*- 
oiidK mixhoxx nnd how mmh glaze to 
shnke off If tern little adheres, the dishes 
will Im rough when tbe glaze (s tired and 
If too mmdi the* gluze when flreel will lie 
ill'Miiiorid Mlint Is xxorse It will crackle 
111 hint or cold Uttiug status mid greet hi 
( imie la (*uiita< t with the )iore»nH Ixsly 
Is'lovx 

llie glaze is what gives to earthenware 
Its slilnx, ih use surfuee Ibis surface is 
nn aid fe long life* nml h protection 
agniu-ot germs, stains and grease marks 
Mart ox e r win n earthen* are is eh curated 
under the trauH[iamit glaze, the glaze 
proteetM and preserxreae the design The 
thnv lumps ftn hack Sf « plate or cup 
shuxx where It was supiiorted so It would 
not adhere to another in the melting of 
the glaze These tough places hare been 
almost smoothed off hy girls with ilresting 
irons who hare the knack of hitting tbe 
lump and not the dtah 


AagaAia, 1«& 

n 

tint AM tv tke jEmfticr 

(ConHnucd from pa# tH ) 
stopped hr the three impbragnui of the 
flDJaff'JioIc cup, with their staggemi pin 
boles as shown hy the arrows at 2 As 
a result of nil this the apparatus carries 
I be Indorsement of the fire uhderwrltem. 

When we bring fuel to the engluc In 
this novel rnshlou. we do not get enough 
fml or sntttcleiitlx rich fuel* to drlxe an 
automobile Hhnt we da do Is t(* enrich 
xxltli this direct f«*d the fnel fed through 
the carburetor in tbe ordinary fashion 
The oirlmretor Is now called upon to 
supplj onlx a part of the cxphsdxc charge, 
the mon* eflb lent ]Hirt liring windiiil hy 
the iu w wnniiM so. In the end toss gawe 
line Is burned to secure a glxtn result 
than If the entire charge were suigillcd 
hx the Ineflhk'ut nirhuritor The setting 
of the (Jirhnr* r«ir Is mmh leaner with the 
atta*Umint than without, and this nffonls 
the xlsllde means of the ecuuomj 

Iho filter xxns not willing to ndult 
this nrgmiieut as more than a men* nr go 
incut until be bad si*4*n it demonstrate*! 

Mo a Vord tar on width the nttaihmuit 
had iieen iiistnlhil for some time was 
driven m er a coarse at aliont tw * nty 
mlhs first with tht device nnd thi*n with 
out It In the tost xxlth tht dexlce the 
(nrburetor xxns not tnmperiil with, Imt 
xviis left ns the oxxner had luvu running 
It In tin nth* p tist. It was uccesHurj to 
ndjiist it to n rbher mixture lu order to 
run the cur at nil Tin* Killtor took 
(Irnrge of UiIh 1iuhIim*nh, and throughout 
tin rim mauipulntiil (he dusli <*uutrol in 
Hath stxle that lln mixture was main 
tallied as h nu as It could la* without caus 
lug the (iiglne to iunk 

lb fon* tin tist the gasoline ftps*! ex 
mtlj six Imlu>s high In the rectangular 
tank after tin first leg nt 1 55 Inches 
nfUr the second nl 4 h 7 Inches It will 
l»e Hotn Hint this gives a fifty per cent 
improvement miming with (ho ‘gasifier** 

In the xx ii j of general remarks, It may 
be pointed out thnt the apparatus uiu 
be detached for n lest or for other re*- 
sons xxlth singular ease The ping that 
carries the Hue Into the intake manifold 
has onlx to Ih removed und a solid plug 
strewed in In its plan* Such a solid 
plug is part of the apparatus as supplied 
The dex let* Is u[s'ratlve cm any egr that 
bus grax itx or x nt umu feed, the pnnsure 
feed a loin lx ing Imrrler It Is sold uu 
dtr u giiarautt'e of fifty per e*ent Improve- 
nu nt, and xxc arc told often scores imub 
mure than tills 

During the tost that wua conducted for 
our Ih m fit tin c nrlmretor adjustment w as 
so I 14111 w lu u the devlc* was In operation 
that with tbe engine idling, « half 1 urn 
of tlie Adjusting rod wa« suflb tout to 
stall it The difference lu adjustment ln»- 
twetu the two runs was about 1% turns 
As evidence of the powerful suction lu 
tbo anxllinrx fu*l line the screw top was 
removed from tin weiutwr that covers the 
Ailing hide in the tank, there was an 
iltidllih* rush of air thnmgh the line (hat 
stalled the engine instantaneously b mm 
the distance cureretl and tbe height or the 
gUHolfm the lkerformance was worked out 
In terms of gasoline-miles, and found to 
be 20% without (ho new device aud Tt >2s 
with It This shows that the car was lu 
ge»»d order, without bavlug bent tuned up 
for the test It was of course examlued 
for hhldui fuc|, clunnbers and other nrtl 
flees, und found to lie a i>erf*etly regular 
coupte, plus the gas-HftvIng IimtaU^tioii 
V alike t&flur of the fbel zavera, ttdg c^ie 
Is not rcKtrlKed in its application to 
iin Llxaie, hut Is made for all cars gnd 
is etpuillj effecllrs ou thorn aH—^barring; 
of txiunte, tbo pressure feed Thu 1UUUP 
fat turer claims that the high-grade gas 
from the ftBrt tank not alone savc#-gger>- 
line, but Increases power The car used 
lu the tent ran very satisfactorfjr tfaroo 
out, and barring a posstbki 
«kw in afitoleratlon, 

▼wrlty fthtt; but 

rcMOnahlt. 
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A Confession of FaitH 

/GEORGE BERNARD SHAW says 
^ —“I am ashamed neither of my 
work nor of the way it is done. I like 
explaining; its merits to the huge ma¬ 
jority who don't know good work from 
bad. It does them good, and it does 
me good. * * * I leave the delicacies 
of retirement to those who are gentle¬ 
men first and * * workmen afterwards. 
The cart and trumpet for me." 

That’s the way we feel about Williams' 
Superior Drop Forgings, made to 
order. We know they're good clear 
thru from start to finish, and we want 
others to appreciate their ment also. 


DROP - FORGINGS 

often cheaper than castings 
—always far superior *- 


J. H. WILLIAMS S CO. 

"Tte Drmpi fmrsiMg P » p|> H 
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Do you understand Relativity and Grtakatka? 

—ths theories wor ke d eat ¥;%»***» the* «U tbs wedd 
1 « <U«fttsriBff? 

Gala s good nolrnt te tet of tUa titiMilj lotsnfltfog 
subject from tbs nv book. 

Compiled from the boot msOtrfsl sobattted br <90 Mttes 
is tte competition fbr tte Bagene Higgins Frist of 99£09^ 
sad edited by J Msloohn Bird. 

Xt reads like tte work of om rethor, got contains s bmndtfc 
of Tliko sad mgs of vte poh t liminflib for om totter 
to »tt»fs A* nP hook—Deri 
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The Bmn la the 
United States 

U NOUE SAM 8 decennial 
Job of conn tins nooct— 
and iMfdsntally of making 
a tew observattoos with re* 
ward to ttte «i« rare, mi 
H ritf and alacdUMoan 
circumstance* of the pro* 
ItrlHon of the nos es p ro- 
coeds apace, and has now 
reached the point where com 
ptete tabulation of the re¬ 
turns la possible under cer 
tain heads In particular 
the Census Bnreaa recently 
sude public the figures 
•bowing our populstSon by 
states, according to race and 
rotor 

In the United mates as 
• whole, the gentlemen who 
circulated about the country 
with pendl and big flat 
book last year were able to 
find 100,710090 Individuals 
Of thesa Mj£2 48l are cUs 
sifted as white 10468018 
ss negro, 111080 as Japs 
ness sod 6M86 as Chi nes e 
making a total of 171.711 for 
what we m*y m to spite 
of the yMtoM fbteSt made 
by both steam* gf such 
roauun cUsriflMfct m 
♦the rtetow rsces«l«,M0 as 
American Indiana and 6*00 
aa ^miscellaneous *■ — BakJ 
moa, Malays etc etc. eft 
Inducing the Agorae to * 
more accustomed basis w« 
find that ignoring this 
minute miscellaneous reel 
doom altogether, the In 
Oiens make up but 28 mm 
hundredths of one per cent 
of cur totel population and 
the yellow people but 16 one* 
hundred tbs, so that we need 
uot bo s ur p ris ed to And that 
the whites, with 00 per cent 
and the negroes with 10 
per cent seen to account for 
the whole Or of eyfr> 
thousand people In the 
United Mates. 867 are white, 
» Mack, red, and 1% 
yellow 

Tbe dlstrftmtkm, as every 
one knows, is not uniform 
if we tmfte the country 
Into fchteo geetkms, north 
south sad- we st we flpd that 
tbs black men are in tbs 
south as wt should hsvn. 
adtemsod, white tbs reaow 
ones are to the West as 
Ostilutirid would hare us 
Wteaw Th47a4Khsd* not 
mMutwh cfcttforteti 
jW tetek t , tM ar te ra w of 

mmmmm t** jjjjwss 

i with h tew 

UflOf Ak la tore ftsaree 



Ltftt HlaalaatpjH bu sGd&nrluit root* bhek raaMsata thu white. CmUr It U (n Artmw that w* find tbs sraataat proportion of 
Xadifuts, Right In California whara tha y nSow man In moot anon be b«ara the ratio to th« white mntee nte tndlrated by if m 

parinon of the two Agnrra tbown 

The Bis tea that have tfie greatest proportion of non white residents of each category and how they show 

up on actual comparison 



Th NtWfl 


tfJmmtthtiUbi) •* 


these figures 


tion of tbs United States 


eeeli ii has Mi OOO ailing) 
ueh Oklahoma and N< rtb 
(hi tibia bring the total of 
thi s nth up to 71000 and 
the remaining 108 01)0 an In 
t hi Wiit w lu re wt 
w nld hate looked for tlHm 

It Ii f hiunut pcrhniifc 

I > mini ute a fi w m ctlonal 
linrotagcs llu south 
((mprlKtng eeen thing south 

f the Mason nul Dix m line 
an I the mrtlum llm of 
VikauMiH sntl Oklah ntn bOH 
" l> runt if Its iieuple ne¬ 
groes anl tin remaining T1 
(hi nnt—ncglutlng tin few 
f <Uur raeiH—white lor 
tin V rtli I arelv two per 
rent of the population is 
IlHik aul for the West a 
hnn 8/10 < f t m is r rent 

More illuminating figures 
inj lie obtained If wo take 
in Ihhlunl stabs Pwr 
stHUh have n majority of 
thiir r< sklent* from the 
Hack rare South f arohnn 
mil Mississippi rho latter 
niiuird state sht ws the large r 

II isrti n with 94 ntgrooa 
l 8T white a or r u per cent 
1 In k This In me of thi 
stab h show hit, a dec rt urn 
in p pula I Ion f r tlw deride 
♦iin i 1010 and an cxsmlun 
Ih n of tin figure* shows thin 
decrease to ba attributable 
t the black legation 
which has falhiT’W b} 
74 000 while tlu whites wire 
Ini leasing b\ (*800 

I mmIkhIc we lclk\e 
kmms that ihc two states 
ini utl uied ns ha\ lug thi 
t,reuti st m |*rn population 
ri as thi \ ure \lust of us 
ii i * softk ti utl v informed 

that (allforula has the 
hearfpMt jiori outage of 
low re side uts 11 e should 
how e* • r pr A at 1} Ih. h ml 
put tc it t Mietcs whirc the 
In liati 1 ulki thi InrM nt 
I he Miihwir Is In Arlr ua 
when tini nn thin 
nun t< even 20 whites— 
the In llmiK i Mist tiding 
\cr> ilose ti tin |mt cent of 
tin win k is i illation \p 
lliliib (hi wnui process to 
llu < hlu m mid Jupaum of 
t uhf ima wi find that this 
stole has out >t11 w man to 
«miw 1- /i white* which Is 
to *H\ tin rkntnt ran* 
MiuditiiU n In fie lea* than 
thru |hi cent of the state a 
total llu sp are the figures 
which are dlsplB\cd grmih 
trull} lu the drawing* on 
this p*m. tin (three dimm 
hionsl) bulk of the manikins 
being In pri|vrtkn wltii the 
minders which they are de 
signed t represent 


.HM jfpiSjStA 


at St Sutw y Nsr Varik. N V jabwilpka prie* MSpa ysr 
aAoaWItebl IMt 
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The World at the Croasways 

K a traveller from one of tin plamLH wtm to light 
upon till k world of our* coming with n mind free 
fmm prejudice and tngtr to Warn the i\m*t truth 
about ns, nml If tin \tMltor wtrt tit pick up om of our 
school historic* of lift* \onrs ago, he would get the 
Impression that the principal ImaliiesH of men had 
hot it that of fighting If he chnnerd upon lit rnha nil's 
ridiculous lkH>k uud rend therein thut war 1* n hlolog 
Ual liceessitv he would doubt lea* exclaim ‘ Kx Hotly I 
The hlston of the people of this planet prove* lt T " 
Those of us who Htndled the school history Istoks of 
the Inst eentnry (we Mleve that they hsve been re¬ 
written and urt bettor balanced nmrj n** Bed the 
tuiTttabU liopreHHloti that down through (In raiturfes 
fighting, military expeditions conquests nml ho forth* 
Here the nuwt Important business of lift, and that 
other matter* wire of sultordinutt* liniMirtiuice Hite 
torlos are Isdttr written today nntl such nutdel work 
rh Breasted a • ittt lent give* a wtllprtqior 

tlonod and admirably balanced view of all tbe noth 
ltles of our ancestors, not inertly in war lint In roll 
gion, social enitiomt wlence and Industry 

Of hU the breeder* of war, Ignorance mid fear at and 
first Ignorance breeds fear and aiiHpieloo Fear and 
MUHpklmi breed war So It e\er has been and, alas, ho 
It Is today Who was 11 who aald that he could hate a 
man luleiiHol} until he met him, looked Into hi* eye*, 
and held speech with him amt tlun more often than 
not, his hat ml was dissipated hh a mnmtng mint I* 
thinned out by the morning min? We tuk* It that one 
of the moat hopeful sign* or tin <lav particularly In 
International affair*, 1* the growing recognition of the 
•get-together Idea Ah between man and man, we 
have practised It for centurion Now, at la*t, we an 
beginning to realise that it mnv be Ju*t a* efficacious 
in the settlement of dispute* bitwetn thorn* aggregate* 
of men whlib we call nntlnuK. 

Today the nations are at (he erotwroada of hiaturv 
That Is tint meaning of the momentous call which our 
President (who grow* Ual)> In the confident* and 
esteem of hi* people) hn* sent forth In the groat 
nations of the world We ure ummig that growing 
mmilter who belli \e that the eunfi row* which Is to 
assemble on Armistice Du> 1* destined to Ntund ah 
one of the great milestone* lu the progress of huumn- 
lt> from ignorant* susphlon hate and war to n state 
of peace, founded ujhhi reasonable compromise and a 
regard for the fundamental* of Justice 

The' keynote of this gathering will be struck by the 
l nlted .states, nml upon tin spirit and point of view 
with which we enter the council chamber will depend 
the success or failure of the whole conference It Is 
ntumlutel} essential that our roprt-Hcntatlves approach 
tbe forthcoming dlwunsloUH with an oiwn mind, also 
we must credit the other four nations with tlie same 
attitude 

Nothing would kill the conference more efTecinally 
than h repetition of the recent fatuous talk about 
our lushing Ihe Will program to coMjfleLjuu so that 
we mn\ cuter the conference with the prestige of an 
unequalled luitlleshlp fore# tiehlnd us That would Is* 
fatnl That would he to carr> a *t>tg stick into thi 
conferem* We would excite that very di*tniHt and 
suspicion which President Harding luis called this 
conference large lv to Hllay 

Amorim Is i**mii«* 1 In this matter with a magnlfi 
cent oiqMirtunltv I.et cm say to the delegates *<leu 
thmen, we have none here, not tc» propose the entire 
ntHdltlon of armaments That would he Impossible 
Hut we propose that the delegates here assembled 
make such fl full, clear and honest declaration of their 


several aims und policies, that It will be possible so 
tu adjust them, that our navies can be reduced to a 
mere police force, cooperating to make secure the high 
wa>H of the *ea», und provide safe passage for all 
who may wish to come and go thereon.” 

The Uee of Uselese Things 

P ARADOXES are no doubt for the most part 
merely verbal lhc> arise from incorrect or 
Inconsistent use of word*, or from misconcep¬ 
tion* regarding their true and full meaning What 
thing* arc usefult Hrst, of course, the so-called ne¬ 
cessities of life—food, c. loth tug shelter Then, those 
things which alleviate pain or save endangered life the 
ph>*1(Inn* kit of I us I ruun*u U ami drugs And iho 
list can no doubt lie extended along this lino, things ah 
to the utllltj of which practically all are agreed 
lint what of amusements? or higher In the settle of 
thing* what of art mid science? Not technology ami 
* 0101 ) 1 ** hh the handmaid of the nseftU arts,' hut 
science a h the goddess worshipped by her devotees 
without necisHarily nuj thought of Immedlute or even 
of ultimate application 

To the iiersou devoid of musical ear and understand 
lng surely a symphony orchestra must present a ludl 
cron* sjieetnclo A baud of men, fifty, slxtj or more, 
assembled on a stage, and going through meaningless 
motion* for an hour or more at a time, producing an 
equal B meaningless aerie* of noises. And All this with 
a seriousness which would seem to call for some 
weighty circumstance a* either It* cauHe or its pur 
I*we let no such circumstance 1* In sight Surely the 
antic*! of the conductor are not sufficient to account for 
nil these men behaving In this singular fashion Ami 
the Audience Patiently and lu silence they sit through 
the |Mrfonuauoe, ami at the end return to their n*- 
bi*m Live homes after having spent what must appear 
to our tone, denf friend a most unprofitable, a thorough 
1> wasted afternoon or i venlng 

But what fmidamentallv, is useful? The things 
thut make life possible? ^ es—but only on one cotidl 
tlon namely, that life U* worth while Mem have 
sought to Justify the pursuit of pare science by its 
‘practical results , by the fact, clearly discernible lu 
hlstorv that all scientific knowledge sooner or later 
finds ‘ useful appl leu tlon ’ m* matter how far re¬ 
move*! from Industrial pursuits the cloister**! aeade 
mltlan nm> hft\e Mtarted the spinning of the thread 
'I he* »e< mtugly most nseless Inquiries presently find 
their use*, even In a crudely utilitarian tiense 
But Is, reallj, any such advocacy any such defense 
of the pursuit of sc lenoe for Its own sake needed? The 
attitude of the mind whh h demands such Justification, 
what does it amount to in the last analysis’ It bh- 
werts nothing less than thi* That eating, drinking, 
sleeping, lu short, the satisfaction of the primal needs 
nre the warrant for all other pursuits In other words, 
that we live to eat 

But, some will say, art, musk literature these 
things appeal. If not to all at least to great numbers 
Pure Science, on the contrary, is the pleasure of a 
privileged few, of n highly exclusive aristocrat} of 
lntellec t 

Till* need not be so There is much of the fascina¬ 
tion or science that can t>e communicated h> the ex 
pert to an audience of lesser attainments as tbe 
virtuoso delivers his message from the Muse to the 
common mortal True, perlmi*. that men of silence 
have been somewhat neglectful of this obligation (for 
It surely la an obligation! to their fellows. Their 
work Is very arduous and wl cannot be very severe 
In our criticism of them la this matter Only, It does 
appear worth while to point out that they would un 
dnnhtedly find, for any efforts thus spent, a fitting re 
ward In the Increased upprectntloi on tbe part of the 
public, of their work and Its products 
And, granting that at tbe Ikest the great, tbe deep 
pleasures of scientific dlscoverv and contemplation are 
reserved for a few, Is this really a disqualification 
Tor such pleasures to l»e weighed In tbe plea for the 
pursuit of science for science s sake? Is this a matter 
to he decided purely by numltera? If It should be found 
by count that Hot tea tot* are tbe most numerous tribe 
on the face of the earth, should we therefore adjust 
all our doings and strivings to the Hottentot's stan¬ 
dard of what is most worth while? 


a 

Surely the right standard to adopt In such' matters 
la to he guided by that fine sou* of values, that keen¬ 
ness of imrceptlon, tbit intensity of feeling which fai 
the mark of the gnat For It must ever he that tbe 
general average of excellence In a community is up¬ 
held and advanced by the exceptional few, the leaders 
lu thought and deed, men In whom the flame of life 
bums fiercely, tbe light of reason glows undlmmed 

Natural Selection While Yon Watt 

HK man who keeps his eyes, and beyond his 
eyes bis mind open to what Is going* oa around 
him. finds that life Is full of things to speru 
lato ahoQt In particular, he finds that tbe man made 
processes of civilisation bote a very Immediate bear 
lng upon tbe ordinary unhindered acts of Nature— 
sometimes falling In In a surprising manner with her 
wa\ of doing things, sometimes modifying her proced¬ 
ure In a fashion more or less pronounced hut alwavs 
interesting, ami wane times merely touching her In an 
unexpected spot 

In common with the porcupine, the turtle has been 
blessed by nature with a sort of Immobile security that 
stands out sharply In distinction against tbe speed 
and the active fighting ability with which she pro¬ 
tects most of her creatures against their fftea, and on 
the other hand agnlnat tbe mere vast powers of multi 
plication with which ahe Insures the perpetuation of 
her more helpless species. To confine our attention to 
the animal that Is on our mind, it Is conceivable that 
the turtle might be wiped out by a change of environ 
ment that wonld deprive him of food or subject him 
to unaccustomed teni|H*rHtim*K. it Is even Imaginable 
that an active enemy might appear, capable of finding 
him with sufficient frequent*} and crushing hhn in a 
powerful jaw with sufficient effect, to make him ultl 
mattly obsolete or at 1 i*hh 1 obsolescent. But it hardly 
seems reasonable to Imagine that a systematic occur 
rent** of the same iKrlilfiit could posalWy catch up 
with tho turtle often enough to destroy large numbers 
4 >f thi* animal and to suggest that ho may be on the 
wa> to ultimate extinction 

Nevertheless the turtle Is today in the east at least 
succumbing to such a combination of circumstance* 
In sufficient quantity to suggest that In the long run 
a definite result may be achieved upon the perpetua¬ 
tion of the *istoles. During the past twenty years man 
has found It necessary to honeycomb the countryside 
with a network of hard striiw of asphalt brick, con 
crete and macadam. Over these roads there pass, ut 
high speeds, Juggernauts of a weight matched by few 
of natures creatures, and by none in this part of tbe 
world Fast moving animals like tbe squirrel and the 
rabbit, possessing the instinct of flight from danger 
that accompanies speed are not affected by this what 
motorist ever achieved the running over of a rabbit? 
Bnt the turtle, moving with extreme deliberation, and 
merely retiring into his shell lu the presence of danger 
Is In quite a different situation In a free state of 
nature, it would take tbe rare combination of a nxk 
beneath him and an elephant or a land-slide above 
him to crush the life out of Mr, Tortoise, when h< 
gets squeesed Is*tween a speeding car or truck and the 
hard road there Is a different story to tell 

This is by no means an Idle flight of fancy Every 
eastern motorist must have noticed that In the spring 
and early summer, after a rain, the turtle, like the 
chicken, Is ikmmmkkI of a mania tu cross the road On 
a three-mile drive wo have counted aa many as a 
dosen of them engaged In the basardous procedure 
In tbe same distance we have counted the remains of 
four, marking the spots where driven failed to see 
them or copied their refusal to dodge. We are sure 
that since the early spring of last March we have seen 
more dead turtles In the roads than live ones In the 
fields, woods and streams. If it la not an actual morti¬ 
fication of ttib turtle's environment that fa talcing 
place to his ultimate destruction, it J« at leant an 
Interesting Illustration, on a small scale, of the sudden 
end unexpected quarters from which such changes 
may fall, of tbe obscure causes which wo must some¬ 
times search out for tbe 4lB*IH**mM* of past aperies, 
and of the rifle which men In Ms domination of the 
earth may play aa an accelerator of natoyrt greet 
g«m* 
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Electricity 

Uchtntag and Radio.—la a recent aevere electrical 
storm the Navy radio station at Arlington wafl struck 
by lightning and had temporarily to mi upend opera¬ 
tion- Men were at once Met to work to put the plant 
back Into operation, and the Interruption waa of short 
duration No one was Injured In the holt 

A German Hydro-Electric Project-—The possibilities 
of lame water power* along the Main Danube Canal 
In Bavaria hare iieen Investigated mul are set forth In 
a recent issue of Klehtroteohititvkv ZtHtmkrift The 
canal in its present form would yield about 100,000 
horsepower, hut with some additions and connections 
with other watershed* up to 1 , 000,000 horsepower may 
lw obtained 

Scottish Water Power Schemes. —From the Engineer 
of Loudon we Learn that it Ik propound to utilise the 
yield of a catchment area in the vicinity of Ixxb I*ag 
jmn and Loch Trtdg in which the minimi rnlufull 1 m 
probably fully 70 lutbe* The average available head 
at the turbines will lie nearly 700 feet, giving an arer 
age devclo|iment of 7*2 000 horsciKiwer The works will 
be constructed so that over 100000 horsepower can Ik* 
developed when mittkdent water is available 

A Transmission Feat-— The Pit River hydro-electric 
development of the Pacific (las und Kleitrlc Company 
of California will feature power transmission at 220, 
000 Volts. This will lie the greatest transmission line, 
from a point of voltage, which the engineering world 
has yet developed. It Is reported that 10 000,000 pounds 
of bare copper cable will tie used In this construction 
The Pacific Gas and Eieitric Comiwiij’s engineers have 
decided upon the use of a fiOOOOO cm 49-wire medium 
hard drawn cable made up of seven wire strauds rope 
laid for the main power line, which will extend a dis¬ 
tance of 190 miles, from the Pit River Falls to Cor 
della, Calif 

Interesting Lamp Facts-—In the vacuum-type lamp 
I he 40 -watt stse Is used to the greatest extent. It 
representing about a quarter of all lamps of this class 
The 25-watt Is h good second, followed by the 00-watt 
and the 50-watt A tendency to standardise the last 
named rise accounts for a very perceptible Imresse in 
its use during the last two year*. Meanwhile, con 
tfnues Klevtrical It orlrt the gas-filled lamps of 75 
watts ami J 00 watts have risen iu popularity, while 
Uttle change Is shown In the larger sixes. It now looks 
as If the two rises Just mentioned would very rapidly 
drive out the 100 watt and jierhaps the 00 -watt vacuum 
lamps. For street lighting work the vacuum type has 
virtually disappeared The three voltages most geu 
(rally used, Including ihree-fourths of the whole num 
her of lamps, are 110, 115, and 120 The use of the 
last two has grown at the expense of the first within 
two years 

SL Lawrence Project — The International Joint 
Conunlsion recently received the report of Ool W 
V Wooten and W A Howdeu, the engineers appointed 
respectively by the American and Canadian govern 
meats to make a survey of the possibilities of cnnal 
ixattou of the 8 t 1 -awrence as a means of shipping 
and the relation thereto of hydro-electric ilower They 
report that the work would cost $250,000,000 aud would 
result In the development of 1,700000 horsepower at 
the ten locks planned Plans are submitted tor 25 to 
80-foot depth waterways 120 miles long According to 
hlertriati World, four methods are suggested (1) 
l*orks and navigation dams In the river, ( 2 ) locks 
and side canals, ( 8 ) a combination of the two prevl 
one, and (4) by means of locks ami power dams The 
report recommends a combination of the four, declar¬ 
ing that the power so developed would pay for the 
entire project in a few years 

Tasting Radio Signals*— 1 Two radio engineers, Alfred 
N Goldsmith and Edward T Dickey, have recently 
conducted a series of experiments with the object of 
detemlnlng the feasibility of reception of radio signals 
try the sense of taste-. Electrodes were made which 
could lie placed under the tongue In smh a way as to 
<nnee a taste sensation when a source of isitentlal was 
humected to tfiem Tests were made, using low isiteu 
tlal direct current and dtVcyde alternating current 
to ascertain the amount of energy and potential neces¬ 
sary for teste reception The reception of actual slg 
naki from an antenna was tried Jt was found lm 
IwaalMe tty using four stags* of amplification to obtain 
taste sensations from all signals the audibility of 
which Wag creator than 800 In the detector circuit 
The res ul ts obtained thus indicate that while from an 
electrical standpoint It t* possible to receive radio Sig¬ 
nals by tbs sense of taste, the sense of taste la much 
Inferior to that of hearing or even of sight ns a 
method of reception. 


Sciatica 

G on dolas for the Tha mas- —Gon doles, those fascin¬ 
ating water taxis of \enlce are to lie put Into com 
mission on the Thames A Iwal London builder is 
fabricating a fleet from real Venetian models All 
the comfortable fittings will be provided 

Army Forts for Sale*—AH the old Army forts which 
havt not sufficient historic value nud whhh an idhIlhs 
are to lie sold by our War Department 'these holdings 
are of no use to the Govern nit nt hi fut t, they are only 
an exiiense, and the land might Just as well he turned 
Into uumo) 

A New Alberta Rye, Rosen, originating from seed 
Imported from Michigan, uml introduced by the Noble 
Foundation, hus shown iicetiUar aptitude to < llmatb 
eondltlmiH here himI will Itoeome u stHiidard imp It 
graws well In dry soil, out yields the ordluurr vn 
Hoth**, and stands up well aganst frost 

Shackleton Again To Explore the Unknown — Sir 

Frnest Khmkietou Is to make another i xpedUlou to 
the Antarctic, tills time for more leisurely exploration 
than for n wild dnsh for the South Pole His ship 
the ‘Quest,’ is only 111 feet long so she can turn and 
twist lu the lee Hie m it'll title results of the exitedl 
tlon will lie awaited with Interest 

Military Tanka Check Heath Fires In England — 

Military tanks are living used to <h«k heath fires 
All efforts to stop the flames near Aldershot failed 
until a detachment of tanks < raw led out and the tank 
irows sprinkled water and themleals on the fire anti 
deared the way for the fire flgbti rs ns though they 
were denllug with machine gun nests In I 1 landers. 

German Toy Makers Comings—Over eighty villagea 
hi Germain siieriullxe In toy milking hu< 1 this local In- 
duslry luis suffered a great deal on account t>f Insuffi 
dent foreign orders, while the expert toy makers are 
emigrating to England Hnd are hIko getting to Amer¬ 
ica somehow Nurcmburg is the center of the toy in 
duriry und this olt\ Is also suffering from lat k of lour 
Ists, ns toys and tonrlsts are tl»e two principal sources 
of pmiqH*rlty by which the nnalnt old Rn\arlnn city 
exists. 

Government Guards Private Forests. — An agree¬ 
ment has liecn made by the forest Service of the 
United States De|iarlment of Agriculture and a lumlier 
company of California, bv which the entire fire protec 
tlon of alNuit ft>0,000 acres of tlmlierlnud owned by 
the company will lie undertaken by the (.ovemment 
The cost will l»e about $12 000 a year This means 
that eiery preenntlon known to Hie *orest Servlet*, 
l*oth for presenting and fighting forest fir**, will Ik 
used Alridanes will jHitrol the tlmherlanda und every 
forest ranger will be a fir® warden 

Canadian Hemp. —A recent hemp “breaking" demon¬ 
stration given nt Winnipeg proved eonclurively that 
hemp can l>e successfully grown in western Canada 
and that a machine has been indented capable of eon 
verting the hemp stalks into marketable hemp fiber 
which cun tie manufactured Into practically anything 
from the coarsest rope to the finest linen The demon 
Htrntlon was conducted by Ccd William Grasrie, bSO 
president of the Canada Fiber Product Company and 
the hemp was grown at the Manltcha Agricultural 
College and lay under the snow all white r 

Irrigation and Drainage Education. —A course giv¬ 
ing a general knowledge regarding Irrigation hik! 
drainage has lioeu added to the curriculum of the Uni 
varsity of Alberta The engineering aspects of irrt 
gatlon will not Is? touched upon to any great extent, 
and the students studies will be coufined to the his 
lory of Irrigation kinds of Irrfgatlcm source of water 
measurement and distribution of water, character of 
water used and its effec t 111*011 soil, crops etc No other 
Canadian educational institution has previously offered 
courses which covered the field of irrigation 

Progress of the Mount Everest Expedition. — The 
last report received via Simla under original date of 
June 10 outlines a tale of hardship and disappoint¬ 
ment, which was whai waa to be expected The trans¬ 
port service broke down early in the expedition* which 
hampered the explorers very much Dr Keltas did 
not recover from the ba^bhtps in climbing the snows 
and hnd to be carried In an arm chair by coolies, and 
he died suddenly while crossing a pass He was buried 
on a slope overlooking ML Everest whhh he was so 
eager to climb Everything la on such a glgantU scale 
that the human mind la appalled Great precipices 
7,000 feet deep are constantly encountered The clouds 
are wonderful and the coloring of the landscape t* 
beautiful Nature’s one last stand can only be con 
quered by the expenditure of blood and treasure, but 
the knowledge which la being obtained la worth the 
price 


Industrial Efficiency 

British Columbia's Lumber Trade.—A good feature 
of the lumlier ludustn in British Coluurhlu during the 
month of luiu was Hie wt 11 sustained <xi>ort demand, 
1 k|m*< lall> for the Orb at I be him sliIinnnitM to the 
offshnn (vuufries will total about JO UOOINM feet 
Them shipments haw Umii di*Hlined to 1 11 fum, Chius 
Nouth Afrlirt, AuMiulla New /cuinnd, Egypt, Cali¬ 
fornia Mixico, Chib and I'oru Shipments to * astern 
Canada lu wiitir xla Piiiuinui area new fcalun of the 
business and will Ihvouic regular if vessels umintflln 
iht run Isqwcen and Mon trial, whhh de¬ 

ls mis h|miii the n wiilnh1lit\ of cargo westward 

Pilfer Proof Packing Case —The increase In the 
pllfiragi of giHKls Iii transit hi tlu 1 lilted Kingdom 
has led to thr imcntlon of a nihmImI pmkhig * ase wlibh 
Ik said to ls» pilfer proof \iuong otlur adwinluges 
t la lined foi It or* I—Hie additional cost of const nu 
tlon Is small 2 It Is 100 p*r cint slrongtr than 
ordliiiiri insts I Vs no hntUn* are employed tin 
shipping m( nsurum nts an md lmnasiM], mnscquciiHy 
ft sin lug In freight Is lifts led At a d< monstriition 
Is*fore tin 1-oiidon ( hands r of ( ommerce a sample 
case Ih Hilid to hn\* n slsted nil i (Torts to gt t lain 11 
for JO m In lit* s und muld not lie reel used without lca\ 
Ing vi ry iloar signs of Its having Ism 11 forteiL 

Alcohol as Locomotive lud—Fn»m Pernambuco in 
Drnxll comes the news that tlun an approximately 
HO modern ram sugar fa<furies, width haw alsiut HOO 
miles of railway, of from 0 75 to u l imtcr gag*. ojs*r 
ntnl ai pn*st ut by w<mn 1 burning lot^nuotlves Tin fuel 
prohhiu, however, Is IsMvming a serious one and as a 
result the augur mill operators an* turning their attin 
tlon to redm Ing wiknI eoiisiuuptlon nml finding substi 
tutes C-ouse(|uentl\ grout lnt(n*st Is Udng shown in 
the substitution of uIcoIniI, which Is produced In lurg* 
quantities on the sugar plantations from the molasses 
finals Pernambuco has recently adopted Hie use of al¬ 
cohol to wlihli 5 ]m r cent gasoline has be* n udded as 
an uutoinohlh fuel There Is <vnsUlerable Interest now 
In obtaining loromntBos thut <un operate on tills fui 1 

From Harmonicas to Airplane Propellers. —Indus¬ 
trialists nniHt do some pnttv ipihk thinking and still 
quicker dee Iding in llus*. Hiictrtuln du\s in nnli r to 
keej> their plants In ojs ration oh|ms ialU whm trade 
Is wry slow From Japan comis tin reimrl of mi 
extreme «nsi In industrial ri arrange mint to tukt care 
of abnormal conditions A lapamse coinpmi\ liiuini 
facturing pianos and organs hnd to Ih* turned Into nn 
atndHne priqteller fin tori It Is understood that this 
fncton, in addition to the mnnufni ture of pianos nml 
organs develoiicd slim tin outbmik of thi warn lurge 
exjsirt business in harmonicas, chiefly from the United 
States. In r(*eenf months It bns i*neoiiutered smh for 
midalde roni|K*tltlnn from (a rniHii goods said to lie 
lietter aiul cheniur that It decided to Initiate this new 
business 

Training for Ex-Service Men.—The British Ministry 
of Igilsir has hnd good results lu the trnluing of dis¬ 
abled ixsenbv men Al prisnit then* are flfD ex 
wrvici men In training lu th( following rural (rafts, 
at one of the mum (.owrmmnt lustrut tloiial fuc 
tories I—Woodworking lm lading xehUle reimfrliig 
aud farm mul esture niriH'iitri J— Metal working 
lm biding smithing, agricultural Implement aud motor 
trai tor roiwlrlng 8 —lA*ntU«r working trades lm hid¬ 
ing saddlery nud the rejinlring of hnnnss This is hnt 
one of the numerous instructional fm-tories throughout 
the I nlted Kingdom Mori, if not nil, of the workeni 
art suffering from some disablement There are over 
100000 ex servkv men in training Ht these factories In 
various [iarts of Hu country nnd then Is provision nml 
nc*eomm(Hlutlon for JODOOO 

Germany's Opportunity —Whatever may be the 
polltlwil outeouM of the PiHCe Irentv, one thing is 
certain and that Is the Hdvnutngc enjoyed by Mr man 
Industrialists and traders at this tlmi Rtllcf from 
huge naval mid inUllnry hurdiim, together with the 
low vnlue of the mark abroad enables Gtrnum maim 
facturers to iiitnshuv their goods In for* Ign countries 
lit pricts that di fv comiietltlon Indeed the manufac 
turers of England, France, Uelgimu Italy, the United 
States and ev«n Japan are In mnnv lnstuiuvs helpless 
lu the face of (lermnn competition Ah long as Ger¬ 
many sells, riie gains by the exchange Her Indus 
trUHsts ure set tug to It that they are generally the 
sellers mid rarely the buyers, rinre when tiny buv the 
exchange works against them Most German products 
nt present are mude from rirUtlr German raw prod 
uets. Ah for the Allied export tax, the German Indus 
trlallsts simply charge that much more for their prod 
uets whhh are still low enough lu price to remiHHt 
with thosu of other countries. 
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Painting with Metal Spray 

How Protective Coatings Are Shot Into Place Under the Latest Procedure 

By Robert G» Skerrett 


E UterrnorLATTNfi nu<l pilvmilxiiiK 
arc well proved and widely applied 
proce*** that linvt* many Helds of ««*■- 
ftilDiMw Indeed, they would be resorted 
to fttr more exlenslvely If there wi rt not 
etmillUouN that make thin prohlhltht 
ThAt 1 h to xu), many metal articles might 
tie plated to advantage If their bunk 
substances could reslHt the while the wr 
roulre attaik of the ch'etrnlyte employed, 
and the also mid Htrutturnl get tip of 
other metallic InmII^ are such that It )h 
commercially Imprat tUnble to prorlde a 
nine hath large enough to admit of their 
treatment. 

No^erthde**, metal coating* havt l*oeu 
derlsed tliat are handled more or log* like 
imtnta, and to a point these have served 
fairly well although admittedly not an 
durable or Ratlnfnetory a h tbo shielding 
fUm deposited electrically or by dipping 
In a bath of molten metal The fundu 
metitill weakness of three palntcd-on or 
stuck-on coatings ban been the hub of In 



TruuaiMlon tower* and i»ni4tni for tko 8wl** elrctHSod railway* wkkk 
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tlmate union lietweeu the underlying and the attached 
metals However, yearn of utleiiLllh renennh and In 
ventlvc running have fluidly brought to a truly com 
uierelal stage a flexible system which nmke* It pooalhle 
to form a covering film by sprejlug 
melted metal upmi a rartety of surfaces 
for protective or decorative purpoaea Tn 
this the achievements of M tJ Bchoop, of 
ZUrlch. Switzerland, are conspicuous. 

The fh iKNTirir Aukxu an tut* previously 
demrlheri the Rrhoop process—the Inst 
Article appearing a little over six years 
ago Hluee then thin Ingenious engineer 
has ptuduHl steadily onward, Improving 
the while earlier apparatus nml creating 
Mtltl newer Instrumentalities that add 
greatly to the rniwhllltles of his spraying 
method For a time Kchoop rolled upon 
an oxy hydrogen flame either to melt jam 
dered metal or to fuse a wire which, 
while In the molten state was atomised 
l>y a stream of compressed air and flrlreo 
at considerable velocity sgulust I ho sur 
face to be routed Now. he employs nn 
oxy act tylene Jet, and this has proved 
finite 50 per cint superior The higher 
timfwraturf's obtained in this way Jasun 
letter results, give the metal routing pis¬ 
tol a longer effective range, mid make It 
feasible to handle efficiently inffals differ 
lug widely In their molting points 
A few years hath the somewhat delicate mechanism 
that fed the wire into tlie flame of the blowpipe was 
otieruted by a small pneumatic turbine which made 
about 28,1 Ml rt volutions a minute This meant that a 
rutlur complex reduction gear was rt* 
qnlred in order to transmit a far m<ire 
slugfclsh movement to the fusing wire 
The eommerelnl demand wa» for a pistol 
of really rnggefl construction which could 
lie entrusted to the average workman and 
hla rooimotit) unskilled manipulation 
To this end a pistol has been produced 
which Is equipped with un air-driven 
Pi I ton wheel wbkh makes lie tween 4000 
nud 5000 turns a minute The wire-feed 
Ing feature is, In consequence, now Ten 
Honahly robust, and the speed adjustment 
»f the feed is slmpllfled to a marked ex 
t* ul 

lint pnrijahl) the greatest step forward 
has been In the substitution of the elec¬ 
tric arc for the gas flame In the "Elec* 
tro-plstol, which functions with either 
direct or alternating current two wlrea, 
moving toward eoch other, form part of 
the circuit The two free or open ends 
of this circuit are brought together and 
then separated Just far enough to Induce 
nn arc nnd this distance Is maintained 
as the wires are uniformly fed Into this 
nre and fused At the same time tire 
melting terminals are swept hy a Jet of 
compressed nlr, and this h fornixes the 


mctrtl and drive* the plastic globule* against the aur- 
fare to he coated The temperature of the arc la 
higher than 5400 degree* Fahrenheit aufl, therefore, 
sufficient to permit the melting and spraying of platt- 
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nun, molybdenum ami other very refractory mstal*. 

The electro-pistol weighs only 8ft isinnds use* 40 
amperes of enrrent at from 25 to 80 volts, and call* 
for an expenditure of 17 0 cubic feet of compimaed air 



per minute, which la mpptted at fc p»re v- 
oure of 8 adDosphstre U tW* ooaMft* 
tin® It la latereatta* to note that S^oop 
haa found, In the course of to* dwvriojh 
mental work, that |t la not eeaMttal to 
employ an air Impulse of vary Wgh pres¬ 
sure to get a spray tine eo oo gh for htg 
purpose and to propel the metal partWee 
a suitable distance from the piftol to the 
object to be treated OricMUy he ex¬ 
perimented with pressures ranging from 
30 to 40 atmospheres, and these ha stopped 
down to 12 atmospheres with which he 
practised for some time, later on with 
proper facilities, air at fl and T atmos¬ 
pheres answered At present theca are in 
service many hundreds of hi* various 
type* of metal-cvuraylng pistole that arc 
operating satisfactorily with an air ha- 
poise of 2% or 8 ataMbdrea. 

Ten years ago thr'aAcfteocy of the 
Nr hoop-spray In* apparatus was compara¬ 
tively low, for then, of the total volume 
of metal heated and opcayed, only B0 per 
cent was deposited, the remaining 70 per cent being 
dissipated In the atmosphere and In a way to Interfere 
with the breathing of the operative The pistol* now 
In n» are able to deposit 00 per cent of the metal 
atomised, aod In the cast of aluminum 
the factor of efficiency U 00 per cent la 
the peat only tin, lead, and sine could be 
handled, but the list of metals that can 
uow he precipitated by the process la a 
far longer one—In fact, It Includes any 
that can be fused by either the oxy 
acetylene flame or the el e c tric arc 
In 1012 ftchoop demonstrated thattt was 
fesHlbls to melt, to diffuse, and to deposit 
vuansel, glass, quarts, etc, on suitable 
I todies, but be elected at that time to 
devote all of hla energies to the problem* 
relating to metal spraying: Within the 
last year, however, he has again taken up 
enameling, and hi* accomplishments open 
up new avenues of application for bis 
hroud system. JCvea when sUlcata of hwd 
Is added to reduce the melting point of 
enamel or glass, stilt t em per a t u res run 
Ring from 1112 degrees to 1292 degrees 
Fahrenheit are necessary, and It Is there¬ 
fore practicable to coat only materials 
that can withstand exposure to that beet 
without injury The surfacing substance 
may be In a powdered or granular state or 
It may bo In some other form which la 
not so mdtly fused. Care has to be taken to nee to It 
that the driving medium, compressed air or laflamms 
Uto gas. shall be so controlled that It wlfl not exert a 
troublesome cooling effect before the vitreous material 
has reached the object to be covered 
It seem* that toy the admixture of color¬ 
ing matter It la possible to give the tmamri 
or glaie any desired tint, and there Is to* 
son to I* Here that this new evolution of 
the process can be used to advantage both 
to the Held of art and to many degarb 
menu of industry The glass dr twwnet 
Imparft a brilliant and beautiful finish, ac- 
reriHng to the composition, riot only that, 
but the coating* are of a pronounced re¬ 
fractory character Indeed, tegte have re¬ 
peatedly revealed that tin and other met 
-ala so enameled can be heated to redoes* 
in a Bunsen flame and then plunged dp 
rectiy into cold water Without cauaty 
ibf film to peal off or crack. 

As the Bchoop ayatett stand* at preerut, 
the spraying pfetota are *f thrertype* 
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Ptu «tid sect UmtA viaw of OM of tlfc bow Gorornmont-MIt barge* to bo employed on the New York Stoic Barge Conol 


Sctf-ProptflM 8ted Bargee for the State 
Bug* Canal 

B present drawings showing the characteristic* 
of the twelve *elf-propelled steed bArgfo, which 
the United States Government built recently for aerv 
Ice <m Iho New York State Barge Canal We confess 
to a liking for these craft, they should prove to bo 
well adapted for their particular work. They are In 
tended to serve to tow boats, handling from three to 
six bargee, and to be able, themartre*, to carry about 
throo-flfth* of the load of a non-propetled cargo barge 
Three of the cargo bargee In onneort with one of these 
tow bargee will be able to peas through the canal In 
altud# lockings. 

The general dimensions are Length overall, ISO 
feet, beau, 20 feet, depth, 12 feet The hull of the tow 
I targe la similar to that of the steel cargo barge*, of 
which there are 01, tlie dimension* being the name It 
vhottld be mentioned that the construction of all the*** 
bargee la vary rugged, with the exportation that they 
will be operated In Long Island Sound, New York 
Harbor, Hudson Hirer, and Chesapeake Bay, during 
the winter months after the close of navigation in the 
Barge OenaL They could also be transferred, coast¬ 
wise, to other waters if It should bf so desired 

The fore peek of the barge forms a single reserve 
reed water and trimming tank of 7000 gallons' capacity 
Abaft the peak bulkhead and under a steel trunk U 
a space 23 feet long extending the full width of the 
vessel, which is devoted to crews’ quarters and is cer¬ 
tified for twelve seamen It Is divided Into m ess, r oom , 
two officer* double staterooms, galley, toilets, shower* 
for both officers and crew, ami a forecastle with berths 
for eight men Then, going aft. we find two 88-foot 
cargo hulls with a 14-by-26-toot hatch over each. 
Abaft of these la the machinery space. 20 feet long, 
under a weU-ventllsted steel trunk. A fuel-oil com¬ 
partment 13 feet long, divided longitudinally Into two 
tanks Is located In the sfter end of the vessel. The 
combined capacity of the tanks Is 12,200 gallons The 
Pilot born Is located smldsblp It 1* built In two 


seettous, so that the upper half may be removed In tx 
reptiooal circumstances, to give clearance under low 
bridges. 

Two portable steel derricks of 000 pounds lifting 
m parity are placed one forward and one aft of the 
pilot house. Leads from the derricks run to two 
8-by-4, dootde-cyUnder, single-drum winches on deck 
near the pilot hnnse The smokestack Is arranged to 
hinge back on the engine trunk. 

An 8-lncfc by 10-foot, double-cylinder, single-drum 
winch la located abaft the engine room trunk for tow¬ 
ing and warping. 

The double propellent are four blade rust iron. Two 
hatanoed rudder* are provided and the tiller* are yoked 
together so that their operation Is Identical and si¬ 
multaneous. 

The tow barge* arc driven by vertical fore-and afi 
compound engine*, and steam 1* supplied by a water 
tub© boiler at 220 pound** working pressure The net 
cargo capacity 1* 800 short ton* mi h mean draft of 
nine feet In fresh water The estimated speed of the 
vessels In light condition 1 h ten knot* 

A Few Facte and a Little Fancy 

T HAT Iron 1* fftrunger than wood seem* too self 
evident to warrant consideration, yet flywheels are 
often constructed of wood because they can be run at 
a higher speed than Iron without danger of bursting 
The mathematical explanation of till* apparent ab- 
Mnrdlty lies In the fact that the stress tending to 
buret tiie wheel increases with the weight and the 
square of the velocity The velocity at which the 
wheel will burst Is therefore dependent on the square 
root of the strength divided by tlte wetgfcL, As the 
strength of maple wood, for example, In 10,000 pound* 
per square Inch Hnd it* weight only 00288 pound* per 
cubic Inch, giving a quotient of 371024 while the 
strength of cast Iron Is 20,000 pounds per square inch 
and It* weight 0220 pounds per cubit Inch, giving n 
quotient 764J20, it follows tbiit so for as strength and 
weight of material* 1* concerned maple 11 > wheels will 


hIhuiI a *|>eed approximately the minute rout of the 
ratio of these two quotient* »r nlsmt 2»4 time* greater 
than cast Iron wheel* Men when the greater dtfll 
entitle* of detclgnlng and euiiRtructing wooden wheels, 
necessarily made of a large numtor of comparatively 
small piece* of wood are Inktu Into account they nun 
lie ho designed a* to be operated safely ut a speed 50 
IK r cent higher than that of cast Iron wlicels. 

The speed of llj wheel* Is often a* high aa a mile a 
minute nud In auine ioHtnmvH nearly three miles 

It la difficult to realise I he amount of energy lu a 
rapidly rerohlng lljwheil 1 h‘ cause It doc* not appear 
to move If, however tt 1* ismaihle to Imagine one of 
these wheels thirty fiat In dlami t€«r weighing many 
ton*, rolling along a cll\ street at from on* to thm 
time* the hikkkI of the fastest i xpres* train, it will not 
require a much great* r Htrctch of the Imagination to 
grasp whut would liapp* u if It c ucounter* a factory 
hulldlug In It* i«ith It* deHtrnctlve power, however, 
will be no greater than that of a bursting tlywlic* 1 of 
the same slue and rtvohlng at the same speed 

lo turn all of these ll>whe«lK Indltr* eontalulng still 
greater stores of energy are required It ha* been 
entimated that every mbit foot of water In an oper 
atlug bolUr contains as much jm nt up energy a* a 
l*raud of gunpowder The explosive effect of even a 
comparatively small holler smh a* 1* used for power 
imrpoae* would, on this laisl*, he equal to that of ol*nit 
200 pounds of powder which would be sufficient to 
project tlie boilers to a height of al*»ut two mile*. 

Ith nil these deismlla of |»eut up energy around un, 
lu the factories or office tHiihlliigs whc*re we work lu 
the hotels In which we dine tha apartment* lu which 
we sleep and under the Hldewnlks on which we walk, 
it nun l>e excusable for u* to allow our usually welt 
behaved Imaginations to picture for us what a glorious 
event for a Fourth of hilj cehlirntlon It would be for 
nil of the hollers nud wheel* now Industriously en 
gaged In making the commercial and Industrial world 
mo\t. to go 011 a strlk* ho to KfKsik or (letter still 
dechh to *tnrt out for tin ranches 
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Housework in the Laboratory 

What the Government Teats Have Revealed Regarding the Energy Expended by the Housewife in Her Daily Work 

By S R. Winters 


S OMEBODY who AjinpnthUed with the drudfpry of 
the ttoiirtcwifo \nlml the sentiment tbnt man 
worked from huh to huu while woman m work was never 
done IrrwinM live of the litoral truth of thin poetic 
cxprwmlon, the \arlety and frequmth Irksome tasks 
Imhlent to the care of the lumsehnld Hre not to he 
gainsaid Knitting washing, Ironing, sowing, crochet 
Ing, weeping the floor, dishwashing and dressing In 
fant members of the honu, hr dutlis that entail a 
varied nml sikh-Mc service The labor required for 
each tank la not measured by ihe worker the ouergy 
ex|iended during the Unj perhaps lx.lug roughly com¬ 
puted In the Implied or expressed feeling at twdtlrae, 

• I mu tired " 

The variations in the energy extended In maulpulat 
fng a i'Hwund iron w rubbing a floor, knitting a sweater 
at the rate of 23 stitches a nilimte, ruhbing n towel 
on h board >10 tlmi^N In 'to seconds, washing dishes, 
dressing an Infant, and other manifold household 
dutliM, comprise a mibJiHt whlth Is lutereHtlng t<i cim 
teuiplati hi ltM details Or, e\en rnort stimulating to 
the tmngliintlon nud thought 
provoking U the cotuparn 
tlve study of the energy dls- 
Hlpated w hen a woman Is 
comfortably resting In n 
*wl\cl (hnir nml the caloric 
requlreiULiits when lentllug 
herself unreservedly to tlie 
tanks of the household 
This hitherto speculative 
Hubject, In Its muny ramltl 
cations, has lieeii translated 
Into the realm of sckntttU 
know lodge l»y a w rles of 58 
experiment* roo< ntly am 
eluded by 0 K tangworthy 
and H <1 Bn rot t of the 
Ofllce of Home Economics, 

United States Department of 
Agriculture A woman mib- 
Ject nud a upeclalb-eon- 
strutted mechanical oquip- 
mout were employed In ne¬ 
gotiating the not cl study, In 
which age, sixe, sex and oc¬ 
cupation, are Inflmntlal fac 
tors In the variations of 
energy exiieudlture 
The principle of operation 
recognized that variations 
In the iliniige of energy In 
the hod} are attended by 
ivrreapomUug variations in 
the heat output In consc 
queuoe the expenditure of 
energy by the body was 
computed from measure¬ 
ments of the bent produced The machine to which 
the woman under study submitted herself Is teeb 
ideally descrllied as a respiration calorimeter The 
original design was modified, the change Involving a 
reduction of the slxe of the aiamratus in the interest 
of reliability lu measuring the oxygen consumed by 
the subject Also the mans of metal lu the struc¬ 
tural framework of the equipment was removed Inas¬ 
much us Its presence Introduced difficulties In obtaln- 
lug accurate Information relative to beat conditions of 
the chamber wlieuever any change was authorised In 
the actlrltie* of the woman subject The respiration 
calorimeter, in brief, consists of a chamber 75 x 120 x 
*200 centimeters in dimension* having air tight walla 
The machine Is coupled to devices for maintaining a 
current of air through it from whUh the water vapor 
and carbon dioxide eliminated by the womau under 
cxamlnntiou can be removed Equipment Is likewise 
available for conveying away ami meaaurlug the quan¬ 
tity of heat produced within the chandler The woman 
submitting*herself to the observation* remained In the 
caged In ontflt during tlie exjierlmental period, resting 
hi n swivel < hair or iierformlng a specific household 
duty us the plans might prescribe A comparison of 
the amount of emrgy transformed by the bcsly during 
a sjieclflod time while at complete rest urn! while doing 
the allotted work was assumed to Lie the requirement 
of energy for the execution of the task at hand Direct 
in« asnremoiita of the heat produced by the body were 
deft rail nod 


Since age and stxe are among the factors Influencing 
variations lu energy exacted In the performance of 
household tasks, It Is jiermUudble lit reveal the age of 
the anonymous subject She Is 22 years old, thin and 
Hjtare In build, 1 feet 4 Inches tall, and weighs 110 
Itoundn to uniform Her weight was determined at the 
conclusion of each of the aeries of 53 experiments. 
Her attire consisted of a "middy blouse,” a skirt of 
cotton, and underclothes light In weight The experi¬ 
mental period was of two hours' duration, beginning 
at approximately the same time emh day atOtbaerv 
once lu the Interest of uulform physiological condition*. 
1 *he subject was deprived of breakfast, other than one 
cup of cocoa made uulformly of half a pint of cream, 
two teaspoonfuls of cocoa, and one tenspoonfnl of 
sugar the hour of consumption being 7 30 in the 
morning She entered the respiration calorimeter at 

10 80, and measuremuits were begun Iwtwceu 11 and 

11 so While hemmed In by tlie apparatus she sub* 
milled unerringly to the particular program of work, 
the tasks being performed to the beat of a metronome. 


au Instrument which accurately counted the uumber of 
movements. Typical household responsibilities were 
Included lu the tests, the results of whlth are applica¬ 
ble In determining the strength exacted of the house- 
wlfo lu the execution of similar duties. Strange 
anomaly, It would seem, that clothes were washed lu 
the absence of water The presence of water, however, 
would have exercised a complicating effect on the 
water va|s>r aud beat measurements In the calorimeter 
other exiierlments were conducted In orderly procedure 
Instead of toiling and then resting, tfa* subject took 
advantage of an opportunity and remained at ease in a 
i-omfortnble swivel-chair at the outset of the export 
meat*. Her Inertia during four tests of two hours each 
la suggested by the statement that she hardly moved— 
quietness retiming supreme The number of calories 
measured In each of the series of experiments waa uul 
form, being DM 4 for the two-hour period or 00 7 cal¬ 
orie* exjiended each hour The value of the beat out¬ 
put when the subject rested was that of forming a basis 
of comparison with results obtainable la the perform¬ 
ance of work The less arduous tasks of sewing, cro¬ 
cheting knitting darning ami embroidering Involved 
an expenditure of 0 calories an hour In excess of the 
beat output when the woman subject relaxed unre¬ 
servedly in a swivel-chair Washing, sweeping, and 
scrubbing floors, represented as the mope laborious ac¬ 
tivities of the household, exacted an Increaaed energy 
requirement of 50 calories compared with the expen¬ 
diture when the woman was at rest 


The Inadvisability of submitting a baby to such an 
unseemly test to determine how much energy mother 
squandered in curing for children waa an obstacle 
surmounted by use of a counterfeit Infant Dressing 
and undressing a fUH-slaed model, comparable to a 
year-old Infant, afforded data in this particular A 
mother of a >**nr-»ld l*>y, as Shakespeare would say, 
mewling and pewkiug in tho nurse's arms," will ap¬ 
preciate the fact that in this experimental laboratory 
of make-believe the model was dressed and undressed 
seven time* within two hours. Its clothing consisted 
of a band (no sleeve*), diaper, shirt with sleeves, two 
undershirts (no sleeves), dress, knitted suck with 
sldves, i* k kn, booties, ami bonnet In terms of sweat 
of the brow, the fondling mother of this substitute baby 
expended 23 0 calories an hour for work alone The 
figures are lower, undoubtedly, than the requirement In 
caring for a living child Tlie model weighed only 2 
kilograms whereon a child of the aiae of the dummy 
would weigh 8 or 10 kilogram*. Accepting the beat 
output of 23 0 calories au hour as approximately cor¬ 
rect, the energy expenditure 
was twice a* great as that 
entailed by sewing, similar 
to the requirements for dlsh- 
w ashing and ironing, and 
one-half that for waablng 
clothes. Mothers, suffering 
from a storm tossed house 
whore hoys romp at will, can 
subscribe to the sentiment 
of the Office of Home Eco¬ 
nomies that raring for chil 
dren is a “modern tel} heavy 
household task ” I suspect 
that the statement could be 
stretched ami still remain 
within the iNiuuds of truth 
Sweeping and washing 
floors, the bugalioo of house¬ 
work, were conducted In the 
experimental laUiratory with 
effort* aiming to duplicate 
those Involved In m tual 
practice. Sweeping was 
done on the Imre floor a 
long handled broom being 
pushed forward, lifted, and 
moved back Thirty-eight 
complete strokes were made 
each minute In the absence 
of water, the Hoor-washlng 
experiment Involved the use 
of a dry cloth and empty 
palt The woman, on her 
knees, administered 85 short 
rulm of the doth on the floor 
In 50 seconds and wrung 
the rag In tho pall for 10 seconds. Forty calories au 
hour were utilised for the work alone. Indicating that 
this form of labor Is four or five times greater than 
that of knitting aud sewing The 20 calories an hour 
for energy expenditure in floor washing is considered 
too low The omission of water, thus relieving aome- 
w hat the Ittirdcn of lifting and wringing the wet cloth» 
as well as the inexperience of the woman subject in 
this form of work, are circumstances for consideration 
In accepting tho results of this experiment 
Dishwashing, a subject which constantly solicits In¬ 
ventive genius to devise a practical machine tor the 
Hpedflc undertaking, waa negotiated at tables of 
varying heights. One table waa too low fur comfort, 
another, excessive elevation was objectionable, while 
a third was gaged at a correct height The low table 
wan 05 centimeters from the floor, the high one was 
100 centimeters, and the table whose height was suita¬ 
bly adjusted waa 85 centimeters and the top of the 
pan 98 centimeters from the floor The dishes, coo 
Mating of four plates, two bowls, two teacups, snd two 
saucers, were placed la a pan, robbed With a doth, 
placed In drawing pan and then wiped. Each dish 
nibbed ten times, turned, and given ten owe mbs, in 
time with a measuring instrument, beating 180 times 
a minute. Ton beats wtee allowed to change dishes. 
The proeeea was r epea h # tw e lve times per hour With 
only 24,8 catyrlee expended each hour, washing UUe 
dlehes is daestfled aa moderate toll, about midway be- 
(ConfftMied ea gave J4») 













Aoftuft. 20,« 1921 


SCIENTIFIC AMERICAN 


181 



fwo Tfowo of the Fntrcll automatic coupler which connect! the steam, air, signal, electric light and telephone lines on trains without manual aid of any kind 


Simplifying the Coupling: of Trains 
URING the past twenty live or thirty years tho 
railroads of this country have been seeking a sub¬ 
stitute for the old method of connecting by hand the 
robber hose lines between railroad cars and coaches. 
These couplings are made after the care are brought 
together on the draw bar 

As a rule It is the duty of the brakemen to attend 
to these connections At the rink to life and limb 
they muat trawl beneath the ends of the cars and 
fasten the hose Accidents have often haiipeued while 
tlie men performed this duty Koine times the men 
would slip ou the wet or ley rsllM while the train 
started, and the net result would he that the victims 
would ellher be ground to death under the wheels, or 
they would have arms or legs cut off and 1« maimed 
for life There are also cases on record where the 
railroad men have Iteou crushed between the heads of 
tho draw bare while attending to tho rubber hose con¬ 
nections. 

The old system of coupling care moans also the waste 
of a lot of time, since u hrakemap very often has to 
walk the entire length of a long freight train In order 
to couple up a single car 

Railroad men are familiar with the difficulty of 
preventing robber hose from leaking Leaks will 
occur at some time or other and even new hose is not 
ulways proof against a leak This means that there 
Is difficulty In maintaining sufficient steam for heating 
purposes In all the coaches of a passenger train While 
the roaches nearest the locomotive are warm and com 
fortable, the rear coaches are cold And there are 
kicks and complaints coming from the passengers 
furthermore, should tho hose that operates the air 
brakes spring a leak, some disastrous results might 
follow Perhaps a collision is imminent and the engi¬ 


neer may not Is* aide to atop his train in time to pn vent 
tho loss of live** uml property The extra pumping h 
locomotive must do In order to maintain a sufficient 
air pressure Hgulnst fault} Joints necessitate** the extra 
consumption of from 100 to rf()0 pounds of crml pc r 
hour Here Is wastage which runs Into millions of 
dollars annually 

It Is figured that at tho present time there are In 
the l lilted States nlsmt J.bOO/NN) passenger and freight 
cure and about 00,400 locomotives If we figure the 
average life of hum* at eight or nine mouths, uml do 
not consider the losses due to (unless trtutimut, with 
something llki live or six million length h in service 
the minimi renewals will iuiuiIh r in the neighborhood 
of ft 000 000 pieces At tin? present <ost of lww< this 
means an unnual exj* ndltun* of dose to $10,400,000 
Obviously, there Is room for Improvement here, ami 
several attempts have lieeii made in tin* way of auto- 
mnth car couphrs, some of them Is lag dis<rilK*d hi 
them* columns In the i»nst Wc now have a new untie 
math coupler hi consider 

Some yours ago u rnllroad com! tutor by tho uumi of 
Thomas J Mitrell, formerly of Startle Washington 
hut now of Ktrentor, Illinois, saw the necessity of an 
automatic coupler to take thi place of tlie old svsti m 
of using ruhlier hose ami connect lug It by hand Mr 
futrell has had nearly thirty years experience In the 
railroad service, and from this one might draw the 
Inference timt he Is familiar with the needs of the 
service He determined to make a device that would 
bo a time, money and life wtver After several years 
of lals>r, which xmaut rnauy experiments, he* finally 
attained tho results he was after lu the form of the 
automatic coupler shown In tho accompanying Illus¬ 
trations at the top of the page 

(Con Gw sod on page 139) 


Sucking the Cargo Out of a Ship 

M ECHANICAL loading and unloading devices fire 
an old story now, but th< photographs herewith 
slum u new angle of this Inti resting work At Oak 
laud, Cal mid at New Orleans, and doubtless at other 
jmiIuIh which huvt not coim Lo our attintlon iaieuiuutl< 
handling of bulk materials Is mm tht order of the 
duv uml these are tiikm out of the ships hold or put 
In without Ik lug touched by hand shovel or other m- 
Hlrument Hit air ptjM sinks the cargo out of the 
hold tnrrhs It to the fn lght car, and packs It se¬ 
curely and tightly for Its ovolnnd Journey 

'1 ho milt bint consists lu tin first place of two plpea 
that go down Into tin Interior of the ship Hichc run 
to the top of n small bulUlliig on the phr lu which are 
banted tin motors that supply ihe suction Tlu*w »ue- 
tlou |dis*s lead tin grain to the mouth of a second 
*ot of pi)KS which blow Instead of sink, ami through 
them it is forced out into the vvlilting nir So tightly 
does the bbiHt force the grain Into the spurt pro- 
vlcled for It that the carrying capacity of the cur is 
ImrciiscHl twenty per cent Thirty tons of wheat per 
hour Is the mtcsl capacity of the Oakland Installation 
\t New Orleans the suction device Is installed lu 
connection with the public elevators, which we have 
almulr mentioned In these columns It would uppear 
from the photogruph that this Installation leaves miwc- 
thlng to lie desired In that It seems necesaury for the 
grain to Ik* assisted to the mouth of the pipe by men 
with shovels 

While the primary Intent of the new system is tho 
handling of grain. It Is uvnlliiblc for mimerous other 
cargoes. At Oakland It has been used, among other 
tilings, for ropra which coiucm In fairly large pieces, 
so Ha range Is wide r than might appear Doubtless It 
would lie available for small sixes of coal 
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Winning Foreign Film Markets 


T HERE Is no greater Industrial romnmr than the 
spectacular development of the film tm*lm*SH In the 
Tutted Mlate* lu the la*t few yearn Jt«er than teu 
\curti ago critic* wi re about **\i»nly dlvitlcd n* to the 
future of the mreen which wan Jnxt beginning to make 
It* iatluence felt lu an adolescent way lit the amuse¬ 
ment world Tfslitj the flint I mitt* fry t* herring 16,000 
American theater* and Ik doing IhjN inons whUh will 
aggregate $1,000,000000 dming the present year 
Another ten yean will see the AmerUnn film* an 
firmly entrenched in world market* hh today in 
America, and lu the fare of the moat Keren* competition 
with British, trench, Italian, German ami Kcandina 
vian producers ami exporters. When this time comcH 
the leading American companies will he wrvlug 30000 
or more mothm picture theaters scattered throughout 
every country lu the world, and unless all signs fall, 
will be entitled to n ponltlou lu the ilum of Indiudrie* 
doing an annual buHlneaM of $2 000,000,(MN) or more 
An flltnttmtlon of the progreM* made hi UiIm dlreo 
tloii la to he found in the fact that the Aim rlcau Him 
exporter* have Increased their buMtnosa by more than 
TOO per cent In the lard three yearn and, iim >et, hare 
made a very amnll dent lu the foreign bUKlneKK awaiting 
deielopmeut An expression often used In recent years 
In connection with Uie development of the domestic 
business, “tkrnUbtiig the Kurfnce,” now Ih awlicitblo to 
tlie buaincKH Irelng done in foreign fields One of tin 
leading producer* mid ix|s»rters of films 
liioreitsed it* fortlgn business from 
$1,INN),(KM) to approximate Ij $Ti,(N)0,000 In 
throe years time despite the restriction* 

|il«ml upon cirttuueree fn the war The 
preHeut year w III wt another 000,000 or 
$8,000,000 In In* reused hiiHlne** for thl* 
one corporation alone Add to thin the 
enormous exjHirt business lieliig done by 
other leading American mnrerii* mid om 
may gain an Idea of thi great progress 
made by this Infant Amerhaii lndustr* in 
It* Invasion of foreign flebts 

Practically 03 p»r cent of this bust 
nesH ha* lawn dciclojwd In dreut Britain 
Western Kuro|>e and South Amorim rhe 
buHlneaH now h(Ul In thl* imrtlon of the 
globe la capable of rust expansion, for It 
I* only In tlu* Inst two \onrs that American tlluiK lmvo 
gained first plnre In tliese market*. More? than three 
fourth* of the South American territory 1* uwultlng 
develofimcnt and It tan truly Im* said that the markets 
of Western Europe bar* only been subjected to Hiirfaca 
exploration* 

JTie great potential morkets of Africa Central Amer 
lent, Australia, Central and Eastern Europe mid Asia 
have yet to be o|»eued on anything approaching tlie scale 
atUlned In otlier Hilda stc*fm itlrcml; him been 
taken for the exploitation of these fields uiul the next 
few \ear* will witness n suri»rlHlug I is reuse In the dc 
liloianetit of this youthful ex|mrt industry Ueemioe 
of the tremendoUK prestige gained by American pictures 
during t^e war, thl* country bolds first place In the 
racyfyr. these* markets 

CMbafNfitb It* 400,000 000 imputation and fewer than 
fl|n*4^core picture theaters, India, with lta 3U0,000,000 
4nd limited uumlw of theater* Africa, practically a 
virgin Held ltnwla Ucrtnutiv, Silterla, Western Asia, 
Japan and Australia—all theta* offer unlimited oppor 
tunltle* for ihe expansion of tlie film export business, 
and It 1* to the*e countries thnt the leading American 
concern* are now liegtmilng to turn their attention. In 
order to attain the highest possible development lu 
these countries, many thousand* of theater* must tie 
built, uud hundreds of million* of dollar* will he re 
uni red to finance these operation*. nd* capital will 
come from the lending hanker* of America and Europe 
who within the last twelve mouths, have shown a dls 
INwlrioM to embark hernlly In such enterprise* 

As one of the first *te]w In thin program of develop¬ 
ment and expansion, soiui of the principal American 
conipanlts arc engaged lu lailldliiK and projecting large 
studio enterprise* throughout the world One Ameri 
can coraimuy lias JiiHt completed a mammoth studio In 
lsmdon, In whUh British and American capital la In 
tenwted Production work has been begun and will 
lie increased until It Is conducted on a large scale 
Thl* company has also announced plans for the erec¬ 
tion of a similar studio In Bomhay, Tndla* and within 
the next year or two will have studios In operation or 


building In trance, Hpalu, the Scandinavian countries, 
Belgium, Switzerland, Poland, Italy, Csecfco-Hlorafcla 
and possibly Germany 

Within a period of five years the building and oper¬ 
ating of Ktudlos will have been extended to the prin¬ 
cipal Month American countries, Russia, the Balkans, 
Egypt, Month Africa, Asia Minor, Chic* and Japan and 
Hitch other territories as ore found to be ripe for the 
Inauguration of American producing activities. This 
activity 1* not confined wholly to one company, as other 
concerns have announced plan* for the erection of stn- 
Ulns Jn Great Britain, unanimously held to be the first 
stepping stone In this plan of world-wide development 
Individual stars and producers are Booking arrange¬ 
ments to visit Europe for the making of occasional pic¬ 
ture*, end these activities doubtless will be extended 
to other countries having a well-developed motion pic¬ 
ture patronage 

In so far as possible local artists will be employed bj* 
vavh of these studios, although Americana will be 
placed In charge and American methods of production 
uoed throughout American arttot* will be used for the 
production of Individual pictures, or generally In those 
countries which have not developed the required dra 
matic talent These studios will be utilised in de- 
\doping mechanical and artistic experts a* a concession 
to uatlonul sentiment The stories of the foremost 
writers of these countries will be filmed on the loos 


tloii* luhiRlIy desuitMsI, which means an end to the 
da\ win n foreign locations will be obtained In and 
around thi Los Augele* studios. This lu an Innovation 
whhb will proxe of greet value In Increuidng the 
prestige of American made pictures abroad, as Joann 
rmles In tin ditallK of costuming or locations And 
rend> i titles lu all countries. 

Strange a* it may seem, s Urge amount of European 
capital 1* finding its way Into these American ventures 
It I* quite well known that ninny millions already have 
lid n Invested, ami that tens of millions of additional 
capital w 111 lie ready as soon as more normal conditions 
aiv rcHtorrd throughout the world Leading financiers 
lu W all Street and other large American financial ctm 
ti r* are heavily interested In the extension of producing 
nud distributing activities abroad It is estimated that 
several hundreds of million* of dollars will be required 
for the building of studios, erection of theaters and 
the 4 providing of Increased fad title* for the foreign 
distribution of these picture* it will be compart 
lively easy to obtain this vast sum, however, as capi¬ 
talist! have heard of the vast profit* to tte obtained 
from the production and distribution of htgh-grade pic¬ 
tures it is also apparent that the industry has passed 
the promotion stage and to now firmly entrenched as a 
legitimate bust doom enterprise w 

Au event of unusual importance In Antoflcanfilm 
i Idles will be the opening of Germany and tiretral 
Kuroj o to American pictures, an event whose exact 
schedule depends upon Germany s ability to begin the 
settling down process. This territory, which includes 
(■erraany Austria, Hungary Caecho-Slovakia, Jugo- 
simuktn Human Is, Itolaftd, the Ukraine and Bulgaria, 
ha* been without American pictures ft* mors than six 
years, and the masses of people are totally Ignorant 
of the tremendous progress made 4a the film Industry 
lu the years they have been at war Except for that 
portion of the Rhine ter ri to r y occupied by ARM 
troops, no American films have been shown la Ger¬ 
man) since 19R A popftlttUm of approximately 30ft- 
UOftOOO and 8000 motion picture theater*, offer the pair 
sIMUttea of rich reward* for the pro d ucer* and fito- 


Burepe 

Arrangements are undefr way for' tila- fij*l1it af tbs 
Asia Minor territory for the explotta^Qft dfliuoriren 
photoplays This, too, it virgin ttfritofjr, Mto ii firh as 
motion pictures were practically pAklfroWa prifir to 
the latter year* of the war B a gdad, tfcf ttgfiatrtw 
Valley, Jerusalem, and the valley of the Joraan Wars 
scarcely aware of the existence of the modem motion 
picture until X M O A. secretaries arrived Ja Aria 
Minor to provide eatertalnment for the British and 
Allied troop* Natives gained admission to some of 
these shows and immediately aogulred the movie habit 
Bagdad now has three theaters and will have arnay 
more within the next year or so. 

The Arabs, Kurds, Turks and other nationalities in 
Western Asia derive a vast amount of pleasure from 
the modern film, provided It carries no features of¬ 
fensive to the teachings of tile Koran. Grunts of de¬ 
lighted approval greet the deeds of daring of the cow¬ 
boys and rough and ready men of the West as shown 
upon the screen. Kisses and the highly colored ro¬ 
manticism of the cheaper films are not enjoyed and 
are taboo. There are many large cities In this terri¬ 
tory barren, or practically so, of motion picture houses. 
Teheran, the capital of Persia and a dty of TOjOOfi has 
yet to experience the delight of Its first film theater 
The signing of a commercial treaty between Perris 
and Great Britain has opened the way 
for the exidoltation of this field through 
enterprise* controlled jointly by Britirii 
and Americans, and It will not be many 
months before a highly prosperous motioa- 
picture bnrinene has been organised In 
this vast territory 

As soon ss Russia returns to peaceful 
pursuits American companies will be 
ready for the development of another 
great virgin territory Except In a few 
favored localities no American pictures of 
a high grade character have been shown 
lu Russia since the war began, A prmul 
neat company operating abroad exten 
sively has completed arrangements for 
the opening of the Russian territory as 
soon a* normal conditions are restored. 

one obstacle In the path of the world wide develop- 
meut of the motion picture Is the woeful 1mA of thea¬ 
ters to accommodate the tens of millions who have ac¬ 
quired the liking tor motion pictures. It Is estimated 
that the portions of the globe in which the Industry is 
now solidly entrenched could find Immediate use for 
more than 20,000 large theaters today, and the need 
la constantly growing as the Interest of the population 
In pictures increases. The war put a atop to theater 
building In all countries which engaged In the war 
■nd placed a damper upon such operations In neutral 
countries because of the lack of materials and labor 
The return of peace has not improved conditions Du 
this respect, Ihe shortage of buildings for homes mad 
Industrial purposes is so serious that It wlU be several 
year* before restrictions on amusement enterprises 
are removed. 

Great Britain today has approximately 8809 theaters 
catering to the motion picture public The Industry 
there has urgent need of 8000 new theaters hut eaaaot 
get them until the present drastic tadtdfatg rules are 
changed The result 1* that every howto la oowded 
to capacity, and etignhoua sums met be paid before a 
theater owner ufTsuntuder Ms bnrinsss to another 
Theaters built before the war now eommand prise* 
400 ami 000 per cent above the pfwwgfi level*, add are 
hard to obtain at any figure 

Another country la din wwd of thnton, la ao far 
a* th» motion plctnn Intern** u* ronrnmwl. hi 
France Tbwo baa teat he tbObter bduns tot *s 
yean, and It w|H to anvnral yean Meta new Mldtap 
can t>e oadMttlwa <n a lara* mate. Prior to tha war 
Franca waa d* UbcraUr aiwlted tfitataaa cf 



How the American Motion Picture Industry Is Acquiring a Firm Footing in Other l*Sd» 

ByO. R. Geyer 

* i 

Lributors of high tffcde America* picture* to Orettul 


r HE American motion picture mdiutrp hat become infected vnth 
the new spirit of intemofienatom which has taken such firm root 
in the economic ard industrial life of the country as the result 
of the seizure of War-time opportunities Already the mfant industry 
has definitely embarked upon a program of World-Wide expansion and 
exploitation which u destined to eclipse the golden era now recogmxed 
as one of the great tnduilrtal romances of America Thu u the story 
which Mr Geyer , m close touch with the developments , has to tell us 
on this page —The EDITOR 
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Soap Science 

Recent Developments in the German Industry 

By Arthur H. J. Keane 


F OR tea put 90 years or ho formaldehyde aoaps 
have bm ptaced in tee market which were In* 
t inted to be oaed parti? aa antiseptic and parti? aa 
dfadifritaat e o apa The antiseptic kinds are soda 
Soaps which, Uka ordinary grain soaps, are need for 
trashing the hands, the disinfectant soaps are Liquids 
which, whan diluted mostly with warm water, are 
weed not ocdy for disinfecting tbs hands but also for 
dtetefoctaat purposes In connection with sick beds, 
h ospitals and tbs Hkr, Solid formaldehyde soaps bare, 
owing to their slight effect, not been largely Introduced 
Into practical use, liquid potash formalin soaps enjoy 
a wide spread use. The latter are made mostly by 
treating fata with an oxy-acld radical, or from the 
oar-adds themselves by saponification with potash lye 
and subsequent treatment with formaldehyde which 
latter possesses tbs capacity of dissolving the potash 
salt of the oxy-adds, probably forming double con*i- 
nations at the same time If the preparation* thus de¬ 
rived are to be used for disinfecting the bands, then It 
la compulsory to dilnts them In a suitable manner 
This is eff ec te d preferably with the aid of warm water, 
numerous experiments having shown that formaldehyde, 
at a low temperature such aa that of a room for In¬ 
stance^ only exerts a very poor dlalnfoctlve capacity 
With the slightest rise In temperature, on the contrary 
It la obs e rved that a marked Increase takes place in 
Its disinfectant forces, doeely approaching at 30 to 40 
tleg; Cent that of a creeol eolation of equal concen¬ 
tration, Ip fact It la even far superior to that spore- 
containing material. 

As mentioned above, oxy-aeld potash soaps posse ss 
the property of being dissolved by formalin. this, bow 
ever la not the case with the common aebadc adds or 
with nnsatnrsted adds. Now If a mixture be used 
consisting of oxy-add and ordinary sebadc add, if 
this mixture be treated with potash lye and formalde¬ 
hyde be added, then the oxy sebaclc-ack) potash will 
be dissolved, but the sebadc potash will be left prac¬ 
tically undlssotved The result la that a solution of 
the formaWehyde-oxy-aciil potash forms In the re¬ 
maining texture of the aabariendd potash, this pro¬ 


duces a transparent soft soap, Mich as ran, otherwise, 
only be obtained by means of saponification with alco¬ 
hol or sugar The mixture of sebadc add and oxy 
sebadc add la effected In such wise that only so much 
oxy add la used aa can subsequently be brought into 
solution again by means of the formaldehyde On the 
other band no more formaldehyde la used than 1 h equal 
to about % to 1 per cent of the total quantity so that 
all Irritant phenomena may be avoided when the soap U 
being used practically 

These soaps are now undergoing commercialisation in 
Germany They are Intended to be used for direct 
contact with tho skin and, in this case, the natural 
heat of the body takes the place of the warm water 
otherwise needed to dilute the liquid formaldehyde 
soap, Owing to Its absolutely neutral composition the 
soap does not attack the akin, so that It can be allowed 
to remain upon the sklu for hours at a time If neces¬ 
sary without the hands being prejudicially affected in 
the slightest degree For practical use a modification 
of this basic soap la provided for, via., by the addition 
of glycerin From tho observations made this glycerin 
must be added to the adds prior to saponification It 
must be especially remarked that It l* not possible to 
work glycerin Into the soap by using triglycerides In 
place of aebadc acids, on the contrary the acids must 
always lie taken as a working basis, the glycerin be¬ 
ing added thereto. If it be desired to add other cos 
metlcs, this must also bo effected prior to saponifies 
tlon Whether this new preparation will give full sat¬ 
isfaction as a disinfectant for the hands, especially for 
surgical requirements, remains to be seen, so far no 
practical tests In that direction have been carried out, 
however fair practical tests made In tho laboratory 
have shown that Its disinfectant action on bacteria is 
fully equal to that of formalin soap solutions of similar 
strength containing the same percentage of formalde¬ 
hyde at temperatures of 30 to 35 deg Cent Hence 
the Inference Is that this soap should give satisfactory 
results In all cases where It is ueoessary to secure a 
rapid disinfection of the skin bv rapid and simple 
means. The soap la ruldied upon the skin of the hands. 


or any other part of the Imdy that has to tie treated 
and, after being allowed to act for a few minutes, U 
washed off with cold or warm water When the soap Is 
applied to the skin it produces a jdeasant cooling effect, 
and ufter removal hate* a certain dryness which Is 
by no means unpleasant, ohjkh tally in summer 

It Is proposed hi place this preparation upon the 
market In tubes so as to rendtr Its use as general and 
popular as possible, and with u vW w also to affording 
the public at large an opportunity of obtaining a pleas¬ 
ant and easllj applicable toilet disinfectant It ahonld 
also be used after handling railway and other tickets, 
after Journeys, In faclories and offices containing bac¬ 
terial dust and In all similar cases. Of course It can 
also bo used lu all such <*hhc* w hen* formaldehyde has. 
hitherto, been medhallv prescribed, and more especially 
when it is desired to produce a hardening effect upon 
the skin 

Another Interesting ikvriopmeut is In the field of 
solid and molded soaps. It la already known bow to 
mix various (himlcals including hohpm. In the form of 
powder aud then to press the mixture into pieces of evr 
tain shapes It is also kuowu to mix soups with medical 
additions, the mixture bring tlieu allowed to dry, 
whereupon it Is disintegrated ami finally, by means of 
moderate pressure formed into balls or tablets. It 
has. furthermore, already been proposed to prepare a 
mixture of liquid tallow grain soap with water or 
atltelmiH lime, tlds mixture bring worked up In the 
usual way 

All these processes, however, did not jwove ad van 
tageous lu prat tit al use, especially If It was desired to 
ui tuu fat turn on n large scale highly lined, solid and 
molded soaps of a nature to comply with modern re¬ 
quirements In this case the stamping process was noi 
practicable because, nu the one liuutl it required too 
much power while, on the other tnunl, there was con 
aider able wear nud tear <m the machinery and in add! 
tlon to all this It Is not every soap mixture that Is 
applicable for this process. There were also other 
drawbacks, well known to those versed in this Industry 
{CimtlitNut on 1J0) 


Correspondence 

Tba t dft fff t in not mpoaMbls Cor iroimsnfi mate 
m tbs oofrsQponteoos orio mn . Anonymous comma 
aleatkms bt oontidsiad, bat tbs asms* of cor- 

reepooteatt wttl bt withhold wbttt so d tte d. 


Thi Recent Bombing Operations 

To tba ttdlter of tba Hcnutrurcc American 
After reading In the dally press that only two bomba 
o«t of eighty hit tba “Iowa” during the recent aircraft 
maneuvers, it would appear to the layman that the 
problems attending such operations am no nearer solu¬ 
tion that they were several yean ago Aviators are 
still unable to score but a small percentage of direct 
hits, and In the final analysis U la the direct bit that 
counts, the depth bomb and all other Indirect-bit make¬ 
shifts to the contrary notwithstanding 
Air-bomb development has proceeded on the assump¬ 
tion that since the making of a direct hit was a matter 
of un c e rta inty, tba greatest efficiency would be attained 
by ualag planes that carry a few large boobs, and aa 
a consequence, ft the bomba were Wk enough a near- 
hit would be Just about as destructive aa a <f!ract hit 
We bear much about the aim of aerial bomba and the 
tonnage the Wg bombers carry, but nothing concerning 
any advancement In the all important requir em e nt of 
hit ting the target The reason for this la that tba 
p ceea tt ftetfeod of alr-bomblag la so.unscientific that 
to hit tfw bntleare la largely a matter of dunce 
Further Jmpfdrement In the ability to bit with one big 
bandy Id* hardly ptimlMo 

» 1 ittto percMUt* of direct hits cm be mede, 
tit omftoptot mIMi tetter o et c e le fed to 
•cMept took e remit. Let ue courider tbeee facte The 
trepetyMter tW > ifcotrm to hit flyiac target*, inateed 
odij Mu trn tmjnUmt reuoa tut ttt ctoertj mmeed 
Mtfeato if. m (*,< ■ » » ttffcfde eevenl hundred sore 
Vlmit aHflrttog the target than the one MM of 
Vfct «r Whe «H»WI to nita n hit 
W mi'p, ttetMMuqr burnt when ho end hte boob 

H 


are moving at high speed Is handicapped precisely an 
tho rifleman Is when ho endeavors to break any cnnsld 
erabto nomlwr of moving targets. The conditions are 
reversed, but the difficulties attending successful per 
formance are tho Mine If the aviator's target Is In 
motion, his task la still more difficult. 

That la (he way It looked to the writer back In the 
World War, so he began the development of a method 
and devices whereby the efficient pattern of the shot¬ 
gun and the rapidity of flru of the machine gun are 
combined for the discharge of bomb* from alrtraft 
The equipment wen designed to handle any slue bomb, 
and was adapted to operations over land or water Com 
priest engineer* assured the writer that the device 
would function as designed, that a plane so equipped 
would lay an inescapable pattern of bombs over Its 
objective and Increase the chances of making a direct 
hit several hundred to one, as compared with the bit 
or-mlss, ono-at a time method The plans were taken 
to Washington and a special board of the Bureau of 
Ordnance lu Its report stated as follows “Inasmuch 
aa the tendency will unquestionably be in the direction 
of arming these planes with one or two large high pow 
ered bom)*, rather than with groups of smaller 
bomba, the necessity for your Invention Is believed 
to be non-existant ” It la proper to point out here that 
the specifications said nothing about small bombs The 
author of the hoard's letter drew that conclusion htm- 
aslt The device wax rejected not because It lacked 
merit but solely because the board was working along 
a certain line to the exduston of every ot^er 
Wad there any “necessity” f<rr such an Invention? 
German submarines at that very time were taking 
heavy tolls of Uvea and shipping They had even visited 
our Atlantic coast, Sad In sinking a vessel fired shells 
that lodged In our eoll. While thus engaged, a German 
tJ boat Was attacked by a couple of our planes which 
dropped, a number of bomba at her without making a 
bit Tit tfctfbofnfc wm there was no “necemlty*’ for 
an Invention darigned te destroy the submarine 
Hon. Josephus Daniels* la an article In the 
Bvmk if Peri of April 2& 1921, entitled “The Navy That 
Pika,* quotes Frank J Sprague, “an eminent member 
cf tee Natal Consulting Board” who hi referring to 


air bombing opt rations, hsjh In om. series of UbIm 
against u statIonar> ship there win* 11 tier cent of 
direct Lite Mr Daniel* hlnutelf say* In the same 
article “The duty now uppermoHt with fighting filer* 
1* how to hit the uinrk 

The operation* against the 'Iowa netted 2% per 
cent of direct hits 

I* there anj necessity now for u more efficient 
method of air bombing? j h Muauuuc. 

Sayre, Pa 

When Humpty-Dumpty Travels 

io the Kdltor of the Stik'STirit Aukrkan 

I have road with much Intennt your article of 
April Jud under the above title This subject 1 m al 
way* Interesting a* we are continually striving to 
cunflno Much damages to a minimum. The article itself 
Is true to actual condition*, which we are encounter 
Ing every day, to wit, eggs In second band cases or 
with flats and filler* not coming up to the standard 
and not pnqierly Htowed are continuing to produce 
breakage and result In claims, whereas the new stan 
danl case well inicked and containing 3^ ounces ex¬ 
celsior cushions, top and Uittom and between the first 
and second lajers of enih case Hhow* little or no 
damage 

The reference on page J7S as to only $19 damage on 
a car that wuh In u wrwk, on which an cxiwrienced 
freight estimator e*tlmutcd the damage at gtOOO, be 
being ot the oplulon tlmt the eggs wore packed in 
standard cases with honejeomb fillers, refers, I I»e- 
lieve, to the cup filler which la shown cm the right 
hand cormr of page JOS It In our exi**rlencc that this 
particular filler U by far the safest kind now lu use 
aud we hojie It will Is* the authorised filler until 
such time as a better one Is Invented The continual 
agitation with respect to breakage of eggs when cases 
and fillers do not protect the contents will have the 
result of greatly reducing the amount of breakage aa 
compared with what it was a year or more hack, an 
we will continue to make known to any delinquent ahlp- 
per defects that should be remedied, as well as sug¬ 
gestions for Improvement W J Kdwabds. 

Trunk Utw Freight Inspection Bureau. 
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Doing Away with the Ice Man 

How Electricity Has Brought a Cleaner, Drier and Colder Atmosphere to the Refrigerator 

By Albert A. Hopkins 


O VE of the cmiHtnnl pnjhh nix of th< 
average American hoiiHcholil Is let* 
Iih 1h ueccximrj to keep the icebox coal 
nnd to prvserxc tlit food placed then,*In 
4iid Ice ineHriN thnt Un average American 
lioiiwlmhl miiHt depend npmi the temUr 
ninn lew of the lit mini mill that In pn*- 
ilatly the root of tin? whole trouble 

The mnueroiM attempt* to tranwljwte 
the average Amerli an hounholil from the 
let* rami baxo taken the form of n niimlM*r 
of practical refrlRirating sterna that 
irperate by uu>hiih of hiuaII < Iih trie tuotorn 
niMl at a very low coat I* Ive of them nye- 
teniR may be etnnddered hr typical of tbette 
machines, amt \\i art* Indebted to the 
Sen York Kill won (Vmqmny of New \ork 
rity for the accompany lug data ami Illus¬ 
tration* Incidentally, it may la* added 
that the New }i>rk Edison Company re¬ 
cently devoteil their display simce to an 
exhibition of domestic refrigerating de 
\lccra with highly gratifying results, ludt 
nitlng that there U a steadily Imreaalng 
desire ou the |«rt of the arc rage Amerl 
(HU hotiMliold to turn to some xui*chauicnl 
IDottiiH of keeping the icebox cold 
One of the eulfnr-Uloxlde ref rigor 
nting machines la exteruully a shaft 
i hT rying at one end a dnim nt It h 
middle auother drum, and Ht Ita op 
I write end a pulley Ita appearance 
Ik practically that of a large dumb 
hell and when It la mounted its mil 
drum 1 m In contact with water brine 
or other liquid to bo <*ooled, and tin* 
other drum la In a Hliullur tank of 
(lowing water to enrry away the 
heat Hearings hold It In phut 
llnre are no Joint*, calvet* gage a or 
stuffing boxes IhiH miu blue ojh r 
n tea on tin? muiprviwlmi avstem, 
using aulfnr dioxide a* Uh nfrlgir 
utlng agent T he compre*Hoiv- 
whlch it waa possible to reduce to 
Ita simplest elements Ihh-hiihc of Ita 
Iiecnllar situation — hit tigs loom on 
the shaft inside the condenser drum 
and la held In poMlthm by means of 
a counterweight Hy n« possibility 
tan tins maelilne ojm rate to Increase 
the pressure beyond the limit detir 
mined by the design of the counter¬ 
weight It Im thlM feature of the 
machine that make* It practical for 
ilomcatk refrigeration 

Auother machine la Kent out from 
the factory completely charged and ready 
to operate The air la entirely exhausted 
and the c burgu of aulfur dioxide and a 
pute neutral oil Im admitted, after which 
the machine la hermetically sealed. The 
working part* are thn* eoiiHtantlv lubrl 
rated, not liy the power-run aural ug churn 
Ing action so often rolHtaken for good 
lubrication, Imt hv a distribution of oil 
mo that metal to-metal crnitai t practically 
cannot occur at anj lwdnt krewHiiro In 
combmier 1m constantly forcing oil lie- 
tween the working aurtacea of Hie com¬ 
pressor 

Where deetrie current for power Ik ole 
taltinhU at 0 cent* i**r kilowatt hour and 
cunrictirtlug water at $1 per WOO cubic 
fc*et tliene machine* will furnish refrlgor 
a lion at from III to 22 rants per hundred 
1 mods of refrlgcrullug effect 

In another system of refrigeration 
ethyl ihlorhh 1 h used wUtdi Is lion 
jxdMonaus 'Iho ran* blue comprises the 
following essential parts motor, nmipreH- 
Riir, condenser ncimrator ex ira union vnhc 
and cooler The cooh r Is placed rtlrecth 
In the refrigerator and tilled with liquid 
eth>l chloride A Hue rmm the top of 
the cooler leads t*» the* suction aide of the 
compressor The discharge aide of the 
compressor la connected through ft line to 



A sulfur-dioxide machine of compact dimension* which make* a feature of Its 
easy attachablllty to various standard refrigerators and 
its thermostatic control 



An ice machine that employs ealfur-dioxids, and that boasts a counterweight which prevents 
the pressure from going too Ugh 



External view of the refrii 


VJaerating ■ yrt sw ' 

sdqrl chlordo 


the top of the condenser, A line lead* 
from bottom of the condenser directly to 
the separator located at the bottom of 
the condenser An automatic expansion 
valve J* built into the bead of the sepa¬ 
rator with a line tending from the same 
track to the bottom of the cooler The re¬ 
frigerating cycle is as follows The com¬ 
pressor creates a vacuum In the cooler 
causing the liquid to boll, reducing the 
temperature of the same and taking np 
the heat from the refrigerator This gas 
I* drawn Into the compressor ami dis¬ 
charged at a slightly Increased pmature 
Into a condenser The condenser shell 
contains a water coil which cools this gss 
while under compression, causing it to 
condense The condensed liquid drops 
Into the separator and pauses to tbs ex 
pamdon valve which automatically con¬ 
trol* Its flow track to the cooler, from 
which It I* again boiled out, making the 
cYLle complete and continuous while the 
machine Is running The lubricant Is 
carried in the bottom of the separator 
from which a line leads to the compres¬ 
sor The condenser pressure forces 
thin lubricant to the compressor 
bearings from which It is led Into 
the compressor and discharged Into 
the condenser with the ethyl chlo¬ 
ride gas. When this gas is con¬ 
densed Into a liquid, the lubricant, 
having a higher specific, gravity 
than liquid ethyl chloride, drops to 
the bottom of the separator from 
where It is again forced to the com¬ 
pressor The flow of the lubricant 
Is also continuous when the ma¬ 
chine la In operation 
Then we haxe a sulfur-dioxidema 
chine In which the cumpretuuir and 
condenser chambers and motor are 
mounted on a single bane which 
may Is* located In an> convenient 
fKwUJon near the refrigerator, or In 
an adjoining room or even In the 
basement The brine tank, made 
to fit various standard refriger¬ 
ators. Is placed In the Ice compart¬ 
ment and Is connected to the ma¬ 
chine by two seamless copper tubes 
and acts as u storage battery for 
the cold The only moving parts of 
this machine are the two rotating 
gears of the compressor, which run 
submerged in a sealed chamber of 
oil and are directly connected with the 
one-quarter horsepower motor The use 
of this simple compressor eliminates 
valves and reciprocating parts. The re¬ 
frigerant—sulfur-dioxide, a harmless gas 
—Is also sealed In the system. When 
cooled under moderate pressure It be¬ 
comes a liquid and as such Is supplied to 
the expansion coll of the brine tank where 
It expands Into a ga se ou s form, extract¬ 
ing the heat from the refrigerator When 
It has absorbed Its quota of heat, the com 
preaaor removes It from the expansion 
coll and delivers it to the condenser cham¬ 
ber where the water, circulating through 
the cooling coils, absprba the heat and the 
gas again becxiewa a liquid and la ready 
to start on another Journey This sim¬ 
ple process Is carried on in conUnnons 
eyries. The machine Is automatically op¬ 
erated and can be set to maintain any 
suitable degree of cold in the r e f r l gw - 
atdr, the machine starting and stopping 
at the predetermined temperatures. The 
household luachtoe Is capable of cooling 
well Insulated refrigerator space of from 
29 to 40 cubic feet 

Another sulfur-dioxide machine, which 
We do not illustrate, operate* on t^e com 
system under low pf ria mn r 
an expansion side and a 
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aonprMdon ride. The expansion aide constats of a 
copper tank Oiled with salt brine, In which the ex¬ 
pansion coil* ire located This tank to pat In the ice 
chamber of the refrigerator On tbe top of the tank 
la an expansion mire of the diaphragm type, and the 
refrigerant which In sulfur (Uoxtde (SO,) 1 m extended 
through the colls lu this tank tinder a uorrnul working 
pressure of 6 to 8 pound* when the machine In idle 
but about 8 pound* or lew when running After paw 
log through the colto In the brine tank, the gas goea 
direct to the compressor, which In of the double 
cylinder, 8 A. tyi>e and air cooled It la then com- 
pr e nwed and discharged Into the coudeuoer, which In a 
rectangular coll of ^-lnch nipper tubing, Immediately 
Hurronndlng the compressor and motor, nil being 
morn ted on a substantial imoe The condensation of 
the hot gas In this coll la nccompllMhed by air cooling, 
no water being required The normal comknHliig pres- 
aure Is Oil pound* hut ma> run to 80 pound* under un¬ 
duly warm atmospheric condition*. At the bottom of 
the condenaer coil, liquid la carried off through a *4 
Inch copper tube to the expansiou valve, do an to give 
no more liquid than necessary to accomplish proper 
refrigeration. On this system only 8 valves are used, 
a auction ou front of compressor, a discharge on top 
of eompresaur, and one at end of condenser coll The 
satire system Is tested at 850 pounds’ pressure, there¬ 
fore tbe chances or leakage are very slight 1 he corn 
pressor is operated by a l A horae|iower motor, licit con¬ 
nected, and supplied with au Idler The motor Is con¬ 
trolled by a thermostat situated on top of the brine 
tank This thermostat la of the syphon tvpc, and when 
tbe temperature in the refrigerator rwuhes too warm a 
jxdnt, a »wlt(h bt thrown nnd the motor and machine 
run until the box is cooled down, when It automatically 
cuts off The ranulng of the machine to therefore In 
termlttent Instead of count* ut, and under normal con 
dltlons will cover a period of eight to ten hoars out 
of the twenty four 

The outfit illustrated on ttato page consist* of a 
refrigerating machine of JftO pounds Ice-melting effect 
per day mounted on a heuvll) Insnluted box 5 feet 
high, 4 feet wide and 2 feet deep A brine lank eon- 
mining nlamt 1(10 pounds of brine la located In the 
upper left hand compartment of the refrigerator In 
tb< brine la Immersed a coil of pipe containing several 
pounds of tbe liquid refrigerant—etbj l chloride When 
tbe tenn*»raturo of the box rises to 44 degree a Uur 
jnostat closes the Urtulf-hreuktr on the ekttric motor, 
which Is directly connected to the compressor The 
compressor remove* the vaporised refrigerant from the 
ImmermNl coll thus causing n slight reduction In pres¬ 
sure and consequent further evaporation of tht liquid 
and absorption of heat from the surrounding brine de¬ 
livering the vaimr, heated by compression to ulsiut 
INI degrees, to the cimdetioer cull Here It la cooled 
bj tbo circulation of air at room temperature This 
cooling causes the vni»or hi liquefv, after which It eol- 
lects In the chamlier of the UoAt-coiitmllcd expansion 
valve, from which It Is Intermittently returned to tbe 
vaporising coil In the brine tank, when sufficient liquid 
has condemned to lift the float The cycle of heat ab¬ 
sorption, vaporisation, compremlon, cooling and lique¬ 
faction Is repeated until the box temperature is 
lowered to 42 degrees, when the thermostat again op¬ 
erates, opening tbo circuit breaker and stopping the 
compressor The front of the Urine tauk is recessed 
so as to form a small c ham her or *oven ’ which Is pro¬ 
vided with six pans and removable cubing grids for 
making ice for table use, or frowm deserts. This gives 
an Ice-making capacity of 10 pounds or 72 2-Inch 
cubes. The compressor Is of the rotary valveless type 
operating at 1100 revolutions per minute sud supplied 
with a pressure feed lubricating system, and Is mounted 
directly on the frame of a ^-horsepower electric motor 
on the motor shaft between the compressor and motor 
is mounted a multivane blower which Induces two air 
currents, one over the compressor, and the condenaer 
coils acoompUshlng the liquefaction of the refrigerant, 
the other, over and through the motor, enabling It to 
operate at full load if necessary without anj possi¬ 
bility of overheating The air Is then discharged 
through tbe top of the ortiamental cover which con¬ 
ceals the refrigerating machinery The machine will 
operate about eight hours a day with a power con¬ 
sumption of 2% kilowatt-hours. 

Having now described theye types which arc safe for 
domestic use, It may be sala lu pasting that we ure not 
discriminating against the ammonia machines but we 
fori that the types shown will pfove satisfactory for 
fqn gii installations while the ammonia system Is of 
course more economical for large plant s Wo n eed 
hgrdly refer to the enormous efficiency of refrigeration 
by electricity In the household for though tbe Initial 
expense seems high and tbe cost of operation Is also 
l^gh—If current to dear, yet tbs saving In not having 



Another refrigerating machine which uses 
ethyl-chloride 


to cbim out the Ice compartment, not hnvlug to tint hi r 
with the water caused by meltage oml the assurance 
tlmt th< iiv Is pure 1 m of < nnrnmuM value The time 
will come whin those who build houses will nn kou 
with their rt frlgt ration problem uk the* do now with 
their plumbing, lighting, or heating or boating plants 



Small gaa tank which serves the parpens of check¬ 
ing *p tbs accuracy of do mest ic gas meters 


Is the Gas Meter Accurate? 

UK consumer finds that tin periodical bills probated 
by tbe gas couipatu for gas used for lighting and 
cooking |Hir|*wet« vary widely from month to month 
It innv In* that the fit mumls of the consumer tin re 
miniiimHiIc for the line tmitloiiK Not Infrcqueutl}, bow 
o'er n f»ult\ or seomlnMy gluttonous meter fall* to 
record the consuming flow unerringly I* von the com 
IHinvn rendir of meters may unjust 1> lie irltbixed for 
the mlHghlngs of an erring meter, the eruplnjot »f the 
i nrporutlon In lug charged with hasty comluslon* 
An>wny widespnad cmnplnluta question the aceurny 
of the con mui in r n met* r, nnd thla Omirnment of *Mirs 
lnlng one of ihi'cks and balances, n met bantam ban 
come Into use fur keeping tali ou iu« t« rs 

'l In Hi meter* rtsolu themselves Into two t>lie* —the 
HUtomntlc and tbe standard Tht latti r, as shown 
lu the jifcompuii' lug photograph, In moHt suftahk and 
mon gimrullj used for inspection work Some states 
umki it (‘onqmlsorj for gas companies to own u prover. 
Hint tbe National Bureau of Standard* fniltHrrlhe* to 
tin opinion that mi' rouijiaiiy owning an many as 200 
or 300 imtirs is Justified lu acquiring a 2-foot or larger 
pro'er Otlurwlse It Is suggested that a small nan 
punv ha\o 11 k in* t* rs tested by a substantial company 
In n mlgblHirlug town Tlie Instrument is designed 
for ti sting comnuinrs nnttrs on u commercial scale 
tbe llurcuu of Standards explaining, "Tho tenting of 
imtirs In place ou uiMtorntrs* premised has nc\or been 
successful for regular work 

The tank of the Vfoot prover, an Illustrated 1m made 
ringslmiMHl mo that itn wakr eotiKutultig capacity will 
lie ktpt at a minimum Su<h a ftpeolflt atlou enables the 
pro'er to ttHsiime room UmiMriiture more rapidly per 
mIt* of qukk filling and emptying, and deprive* tbe 
outfit of some of Its cumlarsomem ks, Ihe annular 
tank liowtvir, has 11m shortcomings namely, difficult 
to ilenu and n |iaint Tlie liell Is made of copper, 
cmiMlriered to be economical and to offer more resist 
Hint to corrosion N cupper or bras* bell retain* Its 
new uppiaranco whin will jMilished and 1»3 oiling it 
"Hltr will not adhere to its surf act Tbo prover In 

oh va ted from the floor b> bgs with sirew feet, which 
nr rang* imut facilitates the It Tiling of the apparatus 
for texting Not unllkt tlie olijeet to ho tested tbo 
pro'tr I* not infallible Hence tlnse cmitiouM iiijimc- 
I Ions Tht prti'ir must Jm> matbunatlcnlly correct 
perfectly h vel dul\ lounterisdse*!, and adjusted ho ah 
to ght iinlforin pr**MKiirc*frora top to Isittum during the 
ino'eniiiit of the la-11 

11m simle tan In sir*wed to the la*ll uud imlnter on 
the tank or it imi' In plactHl ou one of the pillars 
width uirn tbi In 11 siip[Kirt tlie pointer being lo- 
i Ht«Ml nt tbe top of the bell J he air thermometer is 
mounted half "hv up one of tbe pro'er pillar*, iniffl- 
ibntl' rtuio'etl from the op* rntor that Lis pr**aeiic*! 
will not Infill* nee its rmdingM Preferably, the water 
th*rniom<lir is so mountnl that with ita bulk In tbe 
water of the prover tnnk It um> Is read without being 
touched by the o|h rator The Muullest dhltions on 
tlie tbermomet* r Mhould represent A temiicrature differ* 
*nc*» of not mo«» than one degree tabrenbelt Both 
tliermoiiH tors arc t«*ste*l to tslabllKh thulr accuracy 

Pro'irs an* manufactured In 2, 5, 10 and 20 cubic- 
foot sizes ITie Ilurtau of stuudonls suggests a con- 
'enlent w t up for routine inettr testing Two provers 
are suilsfnitorUy ltNatcd with a bench lietween them 
for a single oiierator suite Me connections to prover and 
to vi nt being pro'lded hroua 00 to 80 meters can be 
examined lu n duj bj one man hither gas or air tan 
lie used In meter proving, msuv coiniwnles, however, 
favor tlie tmplojmcnt of gaa, claiming that air dries 
out tlie diaphragms of the meters. Testing Is nego¬ 
tiated under a pressure of 1 5 water, where the latter 
is used in proving Meters should stand near the 
prover five or six hours before testing The tempera¬ 
ture of the room and tbe water In the prover should 
not vnrv more than out degree l 1 ahrcuheit. Hose 
coupling of suitable six** Is selected for connecting the 
meter with the prover 

Once having iloscd the connection of prover to tho 
meter, tlu form* r 1* filled with air Tho outlet to 
coma* ted to the vent, allowing one-half to one or more 
cubic feet of air to imhs through the meter to see 
that It 1 m fumtloning properly Tho tightness of the 
conijrctluiiM and of the meter arc tested, then air or 
ga* Is jMiMKcd through tlie mi ter to bring tbe test dial 
lmud exactly to one of the division lines of the dial 
Adjust tbe prover by raising above sero mark, allow 
lug air to escape until it Is exactly at zero Open con¬ 
nection to meter and permit air to pass till one revo¬ 
lution of test hand has occurred, whth requires 2, 5 or 
10 cubic feet of ar, dependent upon sixe of the meter 
Forthwith record the reading of the prover to the near 
est one-hundredth cubic foot, aud from this calculate 
the error of the meter 
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The Service of the Chemist 

A Department Dtooitd to Progrm in the Field ef Applied Ckemtetry 

Ca.frsid hr H E HOW* Cteslari finlnir 


Aluminum Wings 

A MONO th«) things whldi if»u Id not bo done In to In* 
► liHtitl the preparation of aluminum alloy shin ts of 
Hiitthlent strength mid thl»r»cws to make them usiful for 
ulr|4nm wing* Wlilb* itlrplant** with metallic wings 
lm\e m>t un yet dlnpImtHl the falirlf wing typo, Ntlll u 
iiiuulmr of very successful flights Inno Imhii midi with 
imtullb white nnslels In which the ulunilimm alloy la 
lined In plane of the Hllk or Unon or cottmi fabric lioro- 
tororo employed exclutflieti Them metal sheets are 
rolled down to a t hi linen* of ootrjft inch which 1 k u 
little more than one-third the thlikucss of the safety 
raxor blade, which 1 m OOiMl Imh Phis thin aliiudmim 
alloy hat* n tensile strength of 00,000 pounds per sun arc 
Inch and 1 m Indeed n reranrknble product 

Glue Stains 

T HK vegetable and msetn glues, which an* ex¬ 
tensively used at present lu preparing laminated 
mid veneer woods, particular^ from oak maide, cherry 
olm, ash birch, nud l»oerh are pnjwml with the aid 
of caustic soda Some of these glues Htaln the wood 
more than others, those* containing the most alkali being 
the most injnrlouN The # staining 1 m Mleved to he* due 
to the at tlon of the alkali lu the glut* on tht cuUKtltu 
ents of the wood, particularly the tnnnlu, from width 
an Ink like sulwtaucc 1 m fonued No vwiy has lieen 
found us yet to present tills cbembnl nmilou, but In 
technical note No 14U, tht forest I'nxlutts lwitKirator> 
llidtcutes methods whereby thi*H< stains nm> lie reduced 
to the minimum The gmitcet trouble comes frtmi tbe 
penetration of the glue through thin face veneers, csj**- 
«tally If the vt*m*tr is bus than one-tu cut Jcth of an 
huh thick Since tlu thinntr ghns show n grenttr 
IMUutrntlon than the thhktr ones It In obvious that 
when thin vtueers un* limit It would la well to use 
the more viscous gliu*s or to uhi tllb i*m hi the alui 
when staining 1* fentvd It Iiuh 1 k*» u fuuud that If 
drying after glueing 1 m un-ompllKhed prompt!} the so- 
lutlon has difficulty hi rt aching the surface If wine 
tlat object Is placetl lietweni |tnmls hi the press Htaln 
lug 1 m det reused 

The casein and vegetable glue HtaiuN can lu almost 
completely remind! h} N|smg1ng the Mtalnetl surface 
with a solution prepared h\ (lissohlng one ounce of 
oxulh acid crjHtaln In about twel\t ounces of water 
Die more atuhborn stains should lie moistened Ural 
with a sodium sulrtti Moliittoii or the same strength ns 
the oxalic add solution mid then follow this treatment 
with the add 


Synthetic Alcohol 

D l 111 NO the jear Italy i rt, lu hugtand, turn devetojiwl 
a process for the dirts t sjulheth produrtlun of 
alcohol from water gun and producer gas b> catalysis 
It fa t (alined that ethyl alcohol of 00 J jh r ceut parity 
has Iwen obtained from ordhuir} water gas with a yield 
of UO tier ct nt 

Already rtmunh In lu progriNs liHiklug to the synttu 
mN of methanol, which Is ulmoNt as Important ah ethyl 
alcohol, Mur the print hud raw material lu the man 
itfm tore of formnllu although tin qnnntlt} used an 
mudi} is not mi great as for tlu oth< r alcohol with 
which It la often confused h> the ]u}mun With ethyl 
alcohol now being made sinss ssfully from a vnrht} of 
raw materials as will uh hmiHh tlcull}, tliere ought to 
Ih no dlfllculty In meeting tlu worlds demands at n 
itaHonable price In liraxll the} are finding It poaolhh 
to operati trains on the sugar plantations with alcohol 
produced from tht molasses tailings this uleoluil hi lug 
produced for less than twinty edits {Mr gallon The 
dlHttllatiim of hard wood continues to lie our Hole 
source for methanol, and with the ran at which our 
Irani wood Is being us*sl wi should a trend) lm\a In 
ireused Interest in the iMisstlrim) of developing Iflbo- 
mtorj methods for tht probation of this Important 
sohent 


Colorado Shale Oils 

P IUll 1 k SSOI( A J HlAMvK nf tlif* IVilurado fkhool 
of AHucm report* the rt suits of studies of Colorado 
shalt oils in the Juh 11th Issue of rkCMfraf a ad Uefal 
luryical Engineering 

Colorado shale oils and their fractious contain much 
nitrogen which aci*uis to ta* present as hash compound*, 
and complex, unstable, unsaturated substances of high 
■pacific gravity and molecular weight The distribution 


of nitrogen ia similar for each of tlie three oils studied, 
tbe heavier fractious containing by far tttfc larger 
amounts Cracking of the latter during distillation 
effects a great loss of nitrogen and masks Its true distri¬ 
bution The total loag observed was about 40 per cent 
of the nitrogen occurring In the crude oil showing that 
one of the riaaaes of nitrogenous substances la very tra 
stable” 

The author found sulfur to be 1cm in the tight and 
heavy oils and greater In the middle oils. The amount 
of sulfur In tbe heavy oils was reduced by the cradl¬ 
ing process, showing that at toast part of the com- 
IMiunds which decomposed contained sulfur About one- 
third of the sulfur lu the crude oil was lost during the 
distillation process, but in spite of this the distillate 
contains about the name percentage as tbe original oft 
From this It would appear that tbe saturate! oils 
formed by cracking are produced from nntahirated 
compounds containing sulfur nud nitrogen which are 
easily decomposed during destructive dUtUlittnn The 
author proposes to carry on the work on tbe changes 
wrought by successive distillations of ahale oils. 

Hard Soap 

A PATENT has been granted for the use of sodium 
acetate and smIIuui lattate as a hardening agent 
lu soap raakiug The patent Is No 1377*448, and It la 
claimed that these reagents Impart to the auap greater 
detergent qualities and firmness without tbe delete- 
rlous qualities to be found in strongly alkaline soaps. 
The addition of Hodlum acetate Is accomplished in the 
manufacture of transparent soap* by 1 ucons>mting *uf 
ficicut ac*etic mid to muitraltae the excess nlkajl Tbe 
sodium acetate thus formed permits a neutral soap for 
which the la*st grades of steak are required, and In the 
< use of transparent soap, alcohol must he added. In- 
i reased hardness is obtained by finally adding one or 
tw o ]s r cent of sodium acetate or lactate the lactate 
Mug snjierior In promoting transparency 
It U stated that a transparent soap inu> he made 
it long these lines from a mixture of *50 per <vnt tallow, 
JO isr ceut ciatranut oil, and JO per tent castor oil 
Kxccms water which ordinarily would preveut the hunt- 
culug of the soap, cbies not Interfere as tbe addition 
of a small amount of acetate will camce It to set Tbe 
resulting soup will be of a transparent clraracter and 
retain Its content of glycerin and the added alcohol 


AtBiaipherle Corroalon 

T HK Committee on Corrosion of Iron and Steel of 
the American Society for Tasting Material* reported 
that tests which ho\e lK*en In progress for five years In 
the Pittsburgh district on nncoated metal sheets are 
nearing comiUitkm uud have now reached tbe point 
where the committee definitely concluiU»s that ”copia*r- 
tiearing metal shows marked superiority in nut re¬ 
sisting proper tits as compared to non-copjwr-bearing 
metal of sulMtantlally the sanw general compoaitlon 
from which HU|a*riorlty we may truly anticipate a 
luarknl increase In tbe service life of copperheartng 
metals under ntmosplierlc exposure of uncoated sheets." 
Other cornmlon teats are bring conducted In different 
parts of tbe country, and before very long a final re- 
isirt may he et|iectcd In which results of importance 
will Is* stated 

Aathr*fvynotte 

ANTHIlAgiTINONM la the basts of the large* class 
A of vat colors for which we have been clamoring 
uud In the production of which our dye manufacturers 
lime l**eu somewhat deficient Anthraquiuoue ts^usu¬ 
ally derived from anthracene. The difficulty In obtain 
fug adequate supplies of anthracene has been doe to 
the fact that the usual medtMe for separating It 
from coal tar left the pitch resknh so hard that U could 
not la* aold for American uses, finch pitch does find a 
market abroad, particularly for tht* briquet lug of coal 
dust ami coke breese, but" there Is no great demand 
fur such pitch for this purpose In the United Htates. 
tales* the pitch can be readftr sold, tbe anthracene 
produced by the old process becomes so expensive that 
the anthraqnlnom, and the m dyes made from it, 
become too costly to be used. The p r o ce ss heretofore 
ha* been to dissolve anthracene In acetic acid and cart* 
disc the mixture with bichromate. 

According to a note In the June Imho of the Journal 

of Industrial gad B n& neeiim e Chemfriry an electro¬ 


lytic process known as the Thatcher Process has been 
developed, being an electrochemical one dep endin g upte 
the uae of a special type of eelL It Is also claimed 
that the Thatcher method for removing the anthracene 
from the tar leaves a pitch which la maitatsMs In 
America At promut a thousand pound* of anthrmqnl 
none are bring produced per day, and tbs plant runs 
continuously It ts thought that the production of 
a thousand pounds per day will assart an ample supply 
for ti>* next few months as, at present, consumption U 
lower than normal. About three million pounds of 
anthraqulnone is required for the estimated annual 
consumption of vat dyes lu America, although It Is to 
be expected that with tht manufacture of vat dyes 
here the demand for antfaraqulttOtfee will Increase 
There has never been any question as to the pres en ce 
of sufficient anthracene In American coal tara, and If 
the Thatcher Process accomplishes what la riahnad for 
It a great advantage to th* American dyestuff indus¬ 
try will have been gained. 

RmmkI in the Lime Indwtry 

I N his report before tbe National Una Association 
meeting in June, President Charles Warner, In his 
report, made the following statement* relative to re¬ 
search 

Take, for instance, the problem of developing the* 
I test type of quit k-hardenlug lime plaster and mortar 
This question I* of great Importance to the construction 
field U has been attempted more or less superficially 
and spasmodically by many nrannfactureni as well as 
In some of the pari efforts of your association staff 
Under pari efforts the problem has not been suitably 
solved for the broad welfare of the Industry It has 
not lieen until within tbe fiscal year just during that we 
have lieen able to lay a broad plan for Its study, utilis¬ 
ing fellowships at tbe Bureau of standards and else¬ 
where for taking bold of particular phases ^of the 
problem with the Intention of gradually bringing all 
these Him* together Into a broad haste report that will 
throw the fullest light ou tbe proposition 
To get at this problem there are fonr major Hue* of 
study and research that have to be undertaken, and 
each of these fonr major divisions fan* out Into numar 
ou* nub-studies and minor researches 
First—The effect of burning, grinding and hydration 
In rarifnu combinations and In conjunction with other 
Ingredients to locate any refinement in manufacturing 
processes that may stimulate hardening In tha ftnlriied 
product 

Second—The study of any hardening materials which 
of and l»y themselves and upon addition to lime will 
harden the mixed product 

rblnl —Carbon dioxide Is the ingredient first nat 
nrally employed In tbe normal hardening of plas¬ 
ter* and mortars, bat, limited by tbe stow effect and 
small quantity of this gas found In normal atmoaphere. 
It becomes necessary to determine all materials, such 
as charcoal, which might absorb* carbolic gaa In quan 
tity yet hold It so loosely thst npou admixture with 
time and witter a quick release of tbe carbonic gaa 
would produce rapid carbonisation and hardening 
throughout tbe masa. 

Fourth—It is within the bound* of posribiUty that 
we can locate a chemical compound which upon addi¬ 
tion In small quantities to lima wlU Immediately estab¬ 
lish lu the live an entirely new set of haedeadag char¬ 
acteristics and »o|v* our problem in that fashion 


Prooing Fabric* 

TCAB1UCH may be proofed against ariUpg or staining 
F by applying a sut&tion of cel}alone nitrate or ace¬ 
tate to the surface 11 m penetration of the eoiutfoa 
Into the fabric la prevented fcy Impre gnatin g it with 
some such volatile liquid as ben sine before applying 
tbe cellulose solution. 

A patent has bean granted on a p r ocess of using 
iooolubis alginates formed ou fabrics by (hukUag CfaMa 
with a aohrtfle algftnatg and theh peering them iSrough 
a bath of riae sulfate <* rimtiarheavy metal salt Tbe 
alginate aeparatoe th 4 a odUotdgl tom, fitting:* wfifet 
proof fihHffi which la eatd to teiflt * Mting fientthl dye ^ 
bath. 

BalSoou fabrics are h tifi ri tease Iriparmsatli to 

sar ^?^j gg^$ ?agg 

tw»iS Wtro W U ♦Wf WnrtaMft , x »> 
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' Pufe rtfa qr wWi Metal Spray 

(CawHiigl from pope JM) 
PMrtkulirty nsrvkwaW* when outdoor 
structure*, large eastings, etc., hove fin 
ho tmgted where they ore located for the 
notMse or pormoMonti/ Th* Hcboop 1 liter* 
e*t» hare devised a “lletalllMtor ’ of mod- 
•rate dlmcnskm* which permit* the rapid 
aalrauUUig, tinning, leading, etc, of 
quantities of *m«ll metal articles The 
latter are rotated In a tumbling barrel 
or dram, tod attached to the support 
Ing eh aft la a spraying pistol which os- 
Hllataa so that It will scatter the molten 
metal In every direction By the aid of 
tht* machine numerous product* can be 
handled quickly and cheaply In aluc 
coating by thl* mean* the protective metal 
penetrate* Into the pore* and interstice* 
of the mp p wtte f mane ami produce* a 
uniform film which la nn nearly perma¬ 
nent that It will give without breaking 
tn httnmwr blow* and repeat e d hemllng 
*r«*MNL 

Th* Schoop proren haa heeu employed 
benoActallj in leading the Iron Imcket* of 
I'd ton wheel* In hydroelectric plant* 
abroad. Ordinarily, thane bucket*, when 
exposed to on-oomlng sand and gravel, are 
rather rapidly worn away The lead 
coating arrest* this de*trnctlve action, 
for the Impacting abrasive* actually tend 
to anchor the lead more securely to the 
nnderlylng Iron, while the grit or gravel 
exart* but a very moderate erosive effect 
upon the protecting Aim Chemical ves 
**U of Iron have been made resistant to 
corrosion by surfacing them, according to 
the nature of the chemicals to be handled 
with lead or aluminum. This expedient 
has Insured longer life and brought about 
substantial econ om ies. 

As might be expected the main use of 
the metal-spraying process la for sinclng 
This system haa gained extensive recount 
tkm In flwltserland, France, Italy, and 
Germany Two years ago the flwim Got 
erftfaeut adopted the Hcboop method of 
galvanising for the state railways and 
now employs It widely In the iron and 
uteri shops and In the locomotive and car 
work* at Nan hausen and Scblleren The 
transmission tower* and spreader* of the 
Bt Gotthard electrified line, two railway 
bridges, and the underhod le* of 20,000 
rare have been sine coated In this way 
Rain falling upon laden coke and coal 
carriers absorb* some of the sulfur mn 
tent of the fuel*, and this water promotes 
deterioration of any Iron or steed it may 
reach. A sine Aim Is much superior to 
paint and more lasting as a safeguard 
against this harmful action The Swiss 
have also found it desirable to supple¬ 
ment the alnc coating of their bridges 
with on* of sprayed lead wherever the 
Mttffel or Iron fabric Ilea In the sweep of 
gases from locomotive smokestacks. 

According to the latest reports, the 
electro-pistol Is said to be superior to the 
gas pistol both in a technical and in an 
industrial sense. The sine coating ranges 
Ih thicknmfc from 008 to .000 millime¬ 
ters and a capable operative can galvanise 
a square meter of surface In the course 
of from 8 to? minutes. The potentialltiai 
of the prdeesa Id the eleetrO-tetfMrical and 
steCtrorchSmlral Arid* are too numerous 
to mention. A single example, however, 
will servo as a hint It ha* been sfe 
tabllshed that « substantial gain can be 
mpdr tg the direction of Increased efft- 
rieney and greeter operative safety by 
padUy coating high tension porcelain In- 
•nlatoto with a fUm of copper deposited 
hy spraying. The municipal electric 
ptgn^ef Stockholm ha* pUesd In one 
tfensafWtoft line as many aa 25,000 of 
toap toeplkjoated insula tors; and a 
psrcrtiln factory at Hemadorfia using 
ftfebop idstria rUrttTaUmg In 
tfi* alaiotoctare of Insulator*. The cop- 
pgetoptog ghra* excsOeut contact nr 
4m$£jUk tfwrato transmission m- 
guShto» nip mdneef proportionately 

■‘•qSwssxsrH 


ACCURACY'' 

—the accuracy that has 
been recognized by two 

generations of machinists 
as an inherent quality of every 
Starrett Tool—is the first re¬ 
quirement for working metal 
within close limits. 

2100 Starrett Tools are described and 
illustrated tn the new Starrett Catalog 
No 22 “B" Copy sent free on request. 

THE L. S. STARRETT COMPANY 
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Starrett Combination Squares 
Graduated with Metric Measure 
New Available 

lfhdilwlH uU t u y ent i T i worUiqr la metric 

mmmn wfll to tetirani to know that Btemtt 
OomWaauo* * mn o mn mow amdfcM* wan tba 
Uadrn and—tod is silbwuti sad one-half 
mlUtaeten. Ttora mttn a mn sfmtta* in all 
oraer r#*p*eo m w waii-aswwn oe suu'isn 
ComMrattaa ftmaira to tL ltoto* on page IS 
«f tto now Atamtt CptalogWa, ft. Tto metric 
•snore* am KM y,|hjl JT sad on mod* 
to to rat tons dete rmin e d to Ip* hnsto of Mato 
th* laftor Mto istoe utl e rif, H m. U mu 
and tt «n. AO data on am* rastosul with 
Jtartatt Orator to* to a d dhlra to the rcswfcr 
ftnmo, saltat nUswto wtoSL Wise orittri 
ftootl aria hral, a en tt n b te t# to stir a la 


| prim U —Ho Prime of all dm with and with¬ 
out orator hood ora given to Btamrtt Calolu* 

1 No. M r 

Improved Universal Bevel Pro* 
tractor Added to Starrett Line 

To oil man of protractors, the Starrvtt Una 
of thorn UutnuMata Km knur boon favorably 
kaswa tor thetr wide utility, ooeoracy and eon- 
vratoio#. In tba SUmrtt Unlnnal Bn* Pro. 
traitor No. W*. roooatly odd*d to tba Starrvtt 
Hm and llatod amou th# new Starrett tools in 
tba kimt BtnrrattCatokw No « thla vtOtty 
mad cwnltam hat bora Mill furthm developed. 

fnotaod of th# (Hoc bains sradantod in dvsnto 
tram • to to each war. th# mv pi*tra#tor ha* 
a dial enktoatod to to** thrraStoot tba 
mUrm dnk Baaamd to tba body of tba to- 


•truimut U a new poattlve method of maMng 
fin# vernier adjustment*. All adjustnenti am 
m Rmnurd a# to pornUt of con tr ol from tb* 
wnti-i of the front aide of the tool, a fra tor e 
kinrriy nmirlhuilny to th* aaperior ernivnlanae 
M this protractor In service ThU arrmntrwmrat 
eonaUta of three nuts ccnUrtng upoa each other 
the tower nut locking the dial In fta rotative 
path the middle nut at a sllafat downward 
prooaur# onuairtna tho fln# adjntlnjr device 
while the upper nut locks the bled# at any point 
In ita lonstb. An acute anjrte attacbmeat la aUu 
furulsbod by means of which small riuIm can 
readily to obtained. 

Starrett Universal Bevel Protractors may to 
bad with 7 inch blada or IS Inch blade or both. 
With or without leather ■an t e Th* protractor 
may aim to had without th# aonto ancle attaob- 
mont. at a nultabl# r a duc Uon In prioc. 
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The Motor-Driven Commercial Vehicle 

C«rioc*d br MAJOR VICTOR W PAO&M.&A.L 

Thu department u dtrottd to the interests of present and prospective owners of motor trucks and delivery wagons The editor will endeavor w answer any 
question relating to mechanical features, operation and management of com me rcial motor p thid es 



Armored motor track now employed hi various cities for the transportation of 
Urge soma of money and valuables 


Armored Truck to Foil Bandit 
Payroll Gangs 

S PORADIC < nw h of llvra lout and pn> 
rolln stolen In the nmhnHh by bnn 
dit* of armed hut ncrertbrtewi pnictl 
< ally defenM U kk, im monger* In the liuni 
U»r of Otic* during recent wwk» him 
klndbd a new Interest In tbe load taken 
In Ntw \«>rk, Boston Chicago Phllndcl 
phln Cincinnati and Cleveland b) 
bank* public ut lilt Ion and other com 
panic* having constant need to tmnnfer 
money and other xaluablra The lend 
they ban tnken lies in the direction of 
greater senility and enhanced HerTlce 
as well an loan low of life and mono) 
in the traiiH|H>rtatloa of large swu* 
through the thoroughfare* of congetded 
citieH, Seeing an opportunity to render 
real (wnrlco to Industrial conconiH mer¬ 
chant h mid other* by making a specialty 
of offering them safety and service In 
the transfer of payrolls and money 
while protecting tlielr own transactions 
by menus of tlie name eonvevnnce more 
and more hanks aro purchasing armored 
motor tnHks 

Two large* trucks of the t>i** shown lu 
the nccmnp&nylng Illustration, with ar¬ 
mored liodlc*, transfer thousands of dol¬ 
lars dally for two big banks lu down 
town New lork. Ono truck—a 2 ton 
unit—carries a body of quarter Inch 
steed lu addltlou to the driver, two 
guards generally man the truck on Its 
trips The guards, he aril) armed ride 
on the Inside Tbe kejs to the only 
door (In the side of the body) are held 
In the branch hanks or In the iMmsemlcm 
of the guards riding inside the truck In 
no case can the driver open the* door 
In the event of the truck being fired 
upon, the steel walls of the limly are of 
sufllcimt strength to flatten ordinary 
lead bullets, while from their protected 
position In the Interior of the ' fortress, * 
the guards can return the tire of bandits 
through 4 ‘portholes arranged for such 
an emergency 

A Step Ahead In Motor Boa 
Development 

OTOR btwwes as a moans of trans¬ 
portation arc growing dally In 
popularity The motor bus of the jiaot 
has not lieen perfect but Its virtues have 
far outweighed Its shortcomings. Pas¬ 
senger transportation by uiutor bus Is 
rapldl) leaving the realm of the ex¬ 
perimental and entering Into a period of 


sound development In Its legitimate 
sphere This divelnpinent has lieeti of 
two kinds First, better management 
of bus lines second, Improvement In the 
vehicle Itself Motor bus service proi>- 
crly organ toed and operated so as to 
supplement existing trnmnsirtatlon sys¬ 
tems, nlTords the only practicable means 
of handling increased traffic In cities of 
moderate site, and of Batlsf)iug tbe de¬ 
mands of the public for bitter service 
without extensive and prohibitive out¬ 
lay for iic*w plants, truckage and equip¬ 
ment Ah feeders for existing transit 
systuuH, as noth hour carriers and us 
successors of unprotltalde branch lines 
of the present tndley systems, they have 
a field of usefulness which all trans¬ 
portation experts recognise 

The tyjie of ‘Jitney Inin* In use today 
Is, however, as far from perfection as 
the automobile of fifteen years ago Was 
from the motor car of today The do 
sign nml const ruction of the lioclies aro 
crude the seating arrangements are un- 
satisfactor) because they permit dis¬ 
tasteful and unsafe crowding of the 
pussotigers and the tendency to overload 
has caused the expense of upkeep to 
equal, lf«not to exceed the return Real¬ 
ising that the future of the motor bus 
depends on the development of the ve¬ 
hicle fnllv ns much as It does on Im¬ 
provement lu the method of applying it 
to transportation problems, a prominent 
New ^ork truck manufacturer has do- 
afgned a new type of 1ms which Is said 
to eliminate the undesirable features of 
many of those now In use The body Is 
Goustrueted of steel, Including under 
frame, upright, side panels and roof. 


Heats are either of cane or leatherette, 
arc placed crosswise, interior fittings 
have been made to withstand severe 
usage traveling convenience* such as 
acut ujthnlstery and Interior lighting 
ha\e been greatly Improved, ventilators 
are Iiih tailed, curtains for the windows 
are furnished, Illuminated revolving 
sign* indicate destination, non-rattling 
windows and exhaust heating for cold 
weather have been provided, and tbe 
l>ody has been placed on a chassis of 
such jH»wer and dependability as to In¬ 
sure regular operation under the moat 
severe conditions Although smaller and 
lighter than the usual trolley car this 
bus with Its large pneumatic tires give* 
greater comfort and ease of riding than 
is obtain i>le In the trolle) lu addition 
It has the speed and flexibility of oper¬ 
ation which has been responsible for 
tbe evergrowing popularity of motor 
bn* traimportation 

Laminated Wood Disk Wheels 

\XT HKKLH with laminated wood 
V? disks are now manufactured for 
all types of motor vehicles. The dinks 
are built up of thin, rotary<?ut plies of 
wood glued together under pressure 
with waterproof glue Tbe grain of end) 
layer runs In a different direction from 
that of the layer next to it This proc¬ 
ess of lamination Is said to make the 
complete disk very strong, non warpabte 
and resilient The weight of these 
wheels is substantially the same as that 
of a spoked wood wheel, but tbe re¬ 
sistance to transverse shocks Is said to 
be much greater In order to render 
Inflation of the pneumatic tire conven¬ 


ient a patented angle connection Is fur 
nlshed which goes on the tire valve 
stein and permits tbe tire to be Inflated 
from the outside face of the wheel The 
design of the wheel is such that tbe disk 
ran readily be fitted to any standard 
bnl» and rim These wheels are said to 
ls» stronger than the conventional wood 
spoke wheels of equal weight 

Use of Horses Becoming Less in 
Cities 

T H10 Bureau of the Census, Depart¬ 
ment of Commerce, announces that 
50,530 horses were reported In tbe City 
of Now York at tbe census of 1020, as 
compared with 128^24 reported at the 
census of 1010 There has been a slml 
lur marked decrease In the number of 
horses In all the principal cities In the 
United States so far as heard from 
Chicago had 30388 horses In 1920, as 
compared with 68,122 in 1910, Phlla 
delphla. 19,472 In 1920, and 00,401 In 
1010 In Baltimore the number of horses 
reported at the censuses of 1920 and 
1910 was respectively 7378 and 15340, 
In Boston, 10,090 and 23,007, In Pitts 
burgh, 6032 and 12345 In Cincinnati 
5081 and 13301 la Cleveland 4924 and 
16,839 The above figures nitty be taken 
as an Index of tbe growing use of motor 
tnmiqiortathm, both for bmrines* and 
pleasure In various municipalities. 

Gasoline Can Keep Railway 
Operation Coats Down 

T HB Carrollton ft WorthvlUe Railroad 
Co, operating a strip of road ten 
miles long, Is the only company operat 
ing In Kentucky which bas not raised 
passenger fares Mince the depression pe¬ 
riod began This company solved the 
problem by shelving Its steam locomo¬ 
tives and substituting gasoline motor ve 
hides The rare have attracted the at¬ 
tention of short line railroad companies 
as far south as Louisiana and as far 
west as New Mexico Automobile man¬ 
ufacturers have studied them with n 
view to their practicability for adapts 
tton to street car service Operation of 
one of these cars for one round trip costs 
12, counting repairs, labor, gas, oil and 
depreciation The trip with a steam lo¬ 
comotive costs from $15 to $18. There 
can be no doubt ns to tbe practlcnbfllty 
of gasoline car service on small ralh 
reads and branch lines, and we can look 
for a continued increase 
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Painting'with Metal Spray 

(Continued from page iJ7) 
tb« ground that oxidation would provent 
the formation of a homogeneous layer of 
protecting motel Practical result h con 
tradlct this araunxption It Is true that 
In moat metallurgical prove**** sum and 
air do afTect melted metal and froquciitl} 
bring about rapid oxidation and nn the 
thee of It one might imagine that the 
same phenomena would occur with ato- 
mixed, molten metals. But the speed 
with which fusing, projection, nml M freex- 
ing” of the atomised metal takes place, 
In relatlou to the romparativel> moderate 
temperature employ«J, U grater than 
the rate at which reaction would have to 
occur to Induce oxidation In other 
words. It Is feasible to melt mid to so¬ 
lidify a metal ho quickly that there is 
not time enough for the ahttorptinu of 
oxygen or other gases In proof of this, 
Hchoop ban fused lead and then sprayed it 
with h stream of compressed oxygen, ole 
talulng thereby a normal homogeneous 
layer of the metal without any trace of 
oxidation' 

In Germany wooden toliaceo pipes and 
the Inner surfaces of beer kegs hare lK*en 
“metallised to protect them against Are 
in one tase and to make them tight and 
more durable In the other Telegraph 
and telephone poles hare had their burled 
ends and a section 1 mmedlately altove 
the ground sheathed with a film of load 
to prevent rotting, and the blades of air 
craft propellers have been coated with 
aluminum Metal spraying pistols are be¬ 
ing used to surface with aluminum or 
copper aprons, smocks, gloves, etc, worn 
by workers In chemical factories and lab¬ 
oratories where the fabrics might other 
wise absorb chemicals and become dan 
geroiiKly combustible If brought (lose to 
a flame The point to be noted Is that 
materials which are normally considered 
more or less Inflammable can be covered 
with a skin of metnl without being in 
jured In doing so Clay models and many 
other works of art can be gilded silvered, 
etgnHTed bnmaed, etc, by means of the 
Hchoop apparatus The work Is of mioh 
a character aud the texture so true to the 
nature of the metal that the eye is readily 
deceived ns to the Identity <rf the under 
lying supporting xutmtauce 

Housework In the Laboratory 

{Continued from page 130) 
tween sewing and sweeping and washing 
Washing at the tallies of varying dera¬ 
tions exacted different ratios of heat out¬ 
put Twenty-one calories were required 
when the subject worked in a oomforta 
ble position, 23 calorics when the pan was 
so wtutloued as to necessitate raising of 
the arms, and 30 calories when dlshwasb 
lug was reduced to a back bending job 
The unpleasantness of the task was not 
broached by the experimental conclusions. 

IA undry operations, both washing and 
Ironing were not outside the province of 
these observations. The work was done 
on towels 10 Inches square The washing 
equipment comprised a small galvanised 
iron tub and a scrubbing board, while the 
Ironing wus accomplished with a b-pound 
Iron on a table of suitable height A 
towel was rubbed on the scrubbing board 
40 times In SO seconds, wrung by bund for 
15 seconds, and then exchanged for an¬ 
other towel, 10 seconds Ittlug allowed for 
transferring The energy output In 
u ashing was 400 calories per hour, thus 
earning for the assignment the rtasslfl 
cation of laborious toll The presence of 
Water In conducting the experiment* 
would undoubtedly have Increased the 
figure* of heat requirement as It would 
have enhanced the weight of the towel 
as well aa wet articles would have offered 
more reaistanos on the scrubbing board 
and In wringing. Ironing pfoceoded at a 
rate of ID strokes In {ft seconds, 10 sec¬ 
onds being allowed for exchanging towels. 
A odd true was tutid lest bast should ob- 
"triwt'the measurements In |be calorime¬ 
ter Thq i m vt j expenditure was 24 oak 


ories an hour, thus ironing being classified 
as moderate toll 

The womau subject reposed In a com 
mon bentwood (hair while knitting, cro¬ 
cheting, aud hand sea lug Motions, other 
than thorn* Invoked In the Immediate task, 
were kept nt a minimum An on com 
plctad xa letter wiih the object employed lu 
tho knitting ottcratlons, 23 Htitehes being 
admintMtemt to tin minute A fdinplc 
pattern and line cotton thread were uwd 
In the crocheting experiments Hand 
wwing Included varying ty)te« of work 
Mnklug a plain mqmdded scallop (blanket 
Mtltth) on Hie edge of a mnall piece of 
line linen, at the rate of 18 Rtltibe* H 
minute, simple running on light cotton 
goods, 8 stitches l>etng taken on the needle, 
one to one beat of the time measuring In¬ 
strument. then the thread ptilliHl througli 
to fnnr boats, with a total of 30 HtltthoH 
l»er minute, hemming on light cottou 
goods, nt a rate of 30 silt* he* to the 
minute, the thread Indng pulled all the 
wav through after each stitch, darning 
lightweight cotton hose with n thread 
alHint 24 Indies long Huth tnsks entail 
n relatively small expenditure of energy, 
ranging from 7 calories an hour for 
sewing with the running Htltih to 10 
calorleM jier hour in hemming The heat 
output while knitting 10 to 11 calories an 
hour, slightly exceeded that entailed in 
enshetlug, 8 to 0 calories The variation 
Is attributed to the wool sweater living 
knitted weighing more than the cottou 
lnce which was crocheted Also n more 
liberal play of hmul and arm'* was In 
volvcd In knitting The materials In 

hnnd sewing living approximately of Lhe 
same weight the difference* In heat ex 
landed are attributed to the extent of 
movement required With a running 

stitch, 7 calories per hour (he movement 
of drawing the thread to Its full length 
was made only every six stitches or five 
times a minute, whereas with hemming, 
30 to 11 calories an hour, It was made 
after onch stitch or 30 times a minute 
Needleworkers, In practical operations, 
avoid the long thread because of undue 
| exercising of the arms. 

! Advocates of modem conveniences lu 
! the home it would seem, can draw an ef 
| fcctive object lesson from these expert 
mental conclusions which accurately de¬ 
termine euergJ expenditure tn the per 
forms nee of household tasks Kven un 
1 der the most pleasing environments the 
I housewife spends liberally of her reserve 
I forces when thp home Is devoid of mod 
era facilities, certainly the toll exacted 
Is not a mere calculation of effort wasted 
but a sacrificial exaction where human 
, values pay dearly and even the tenure of 
life is abridged 

Simplifying the Coupling of Trains 

(Continued from page 111) 

Where this coupler is awl the cars are 
coupled and uncoupled In the usual man 
ner The headpieces or mating members 
of the Fu trail coupler are suspended be¬ 
neath the present draw-bar coupler and 
are automatically forced and guided to¬ 
gether by means of spring pressure and 
guide members extending on each aide or 
tho opposing bead Th« Futrell device 
maintains an airtight joint through its 
automatic self-locking coupler, and the 
gaskets meet jnat Wore the metal faces 
of the couplers touch which allows for 
mane axial play This movement blocks 
the escape of steam or air ami seals an 
tomatically any possible avenue of es¬ 
cape The coupler's metal pipes, which 
carry the steam, air and signal system, 
are hlugod to the ends of the other car 
pipes by means of universal Joints. This 
allows plenty of room or play when the 
cars take curves or causa movements 
which necessitate more or lees of the 
freedom for which the rqjtper hose makes 
room. 

The Futrell coupler connects the steam, 
air, signal, electric light and telephone 
lines on the trains without men going 
between the cars or coaches to make the 



Tools of Industry 


In industry, art, science, in 
fact in all kinds of work, good 
results require good imple¬ 
ments kept m good condition 

If the nght sort of imple¬ 
ment is important to an in¬ 
dividual workman, efficient 
tools for industry and com¬ 
merce arc a vital necessity to 
the nation. 

Telephone service it one 
of the tools of American in¬ 
dustry and commerce m most 
common use and upon which 
much depends. The Amer¬ 
ican public cannot afford to 
let this tool get dull. 


To provide over twelve 
million subscribers with tele¬ 
phone connection, to trans¬ 
mit the vibrations of the 
human voice thirty million 
times a day and from any 
point to any other point 
throughout the land, de¬ 
mands an expensive mechan¬ 
ism of the highest order of 
scientific precision, and an 
efficient organization 

It is die aim of the Bell 
Telephone System, with the 
cooperation of the public, to 
be the most dependable tool 
of American industry 



*Bell System" 

American Telephone and Telegraph Company 
And associated Companies 

One Policy, One Syetem, Univereot Service, and mil direeted 
t o w ar d Better Service 



fourteen &a*t £txtfetft Street 

JfetD $orfc dtp 

An Exclusive Residential Hotel affording 
the Dignity and Elegance of a Private 
Residence Opposite the Metropolitan 
Club and Fifth Avenue entrance to 
Central Park, with easy access to Clubs, 
Theatres and Shopping centres 
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South Dakota 
State School of Mines 
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(ouhc<*Hooa AD) number of csrs in a 
train can be connected In lh< same time 
ah tao cam are competed And the tonp* 
ling la done Instantaneously or In the 
name brief period of time which Is re 
iuln<l for the draw ham te come together 
! hen 1 h no naste of time as la the ease 
to bin a Iraki man mtut fumble la hi* 
trended position connecting up the ruto 
Fie r 1wee 

The Fntrell coupler Is also uncoupled 
nut iunU<HUy when the car* are un 

upletl The lever uhith dl•connects the 
it ads of the dm a bar Also release* the 
I (king hart of the Futrtll coupler and 
this opi ration Is Just as simple and rapid 
«h when the simile connection U made 

Mr lutrril hnd bis first couplers in 
trodm ml uii the pumeugcr coat bra of the 
Iaw Angelos A bait 1 ake Railroad run 
nlng between Los Angeles and Han Ber 
iinrdluo California The couplers were 
in c< iiKtant sen Ice on this line for an <n 
tin \ear during which time the) rendered 
the most satisfactory nsuits Railroad 
men pre nouneed the test a cnmplete sue 

LCSS 

Ou August 21 1910 the first train 

(quipped with the new coitplt r nrrired 
at tht B AO railroad station at 1• reder 
lik Md from Washington Tbs officials 
jin nmmud the trip a greater sum** than 
the* antic Ipated A decision was then 
made to |dace the coaches thus equipped 
In a ustant sen Ice for several months In 
trtler thut a careful study could be made 
in tv hi toeathc r After antral mouths of 
i ntlnucms at nice or about March 1 1920 
tbe couplers baring been exposed to 
hard usage and subject to heat) strain 
were found to lie In excellent audition 
uud they were lilghl) praised liy raearfwr* 
if the railroad fraternity rhe use of 
the couplers revealed aomc minor details 
tohlch could be mater In 11) Improved and 
Mr Futnll did not dila) In making tbo 
Improvements The alterations did not 
hange tbe mechanical principle of the 
coupler but only eliminated some parts 
of the mechanism that might wear and 
t« ar some ot the moving parts 

The couplers In their Improved form 
Here installed on pftSNdjgtr coachis In 
service on May 1 IttJo on trains run 
iting between Washington U C and 
Iredcrhk lid These trial runs tohlch 
to ere made to test fully the improved 
J utiiII c mplcra are reported as entirely 
successful 

Winning Foreign Film Markets 

(f onftosed from page 131) 

1 cerv Kuropean country Is from rix to 
Un )esra behind the times In the matter 
of film theaters and finds itself In much 
the same position as (lreat Britain or 
Frame German motion picture Interests 
an frantic all) engaged In overhauling all 
manner of buildings for amusement pur 
p mc* so keen Is the demand for motion 
pic turn entertainment 1 he war MW not 
dt terTU raura producers from keeping up 
their operations although their market 
toss limited to Central kurope Approx! 
matcl) 600 new and Improved theaters 
will bo placed in operation this yeur and 
next It is said There is scarcely a block 
in Berlin F rankfort and other large cities 
Hlthout Us motion picture house, and es 
hlbltnra are frantically scouring about for 
new sites 


ly faulted out this b o* lo ose end the 
Amgrtehfc companies ste pped is with their 
product The great majority of Axosrt* 
c an? pictures which had beau shown In 
Kooth America before this time could 
have been classified at 4 Junk and did 
not gain much respect for American films 
In those da vs the majority of American 
exporters sere careless or indifferent aa 
to the possibilities to be gained In Latin 
America aud much of the film exported 
to hS from two to four years oW 

Tbe war enabled several aggressive 
American concerns to gain a foothold In 
h nitta America with their modern high 
grade photoplay* and American films 
qulcklr gained the dominant position In 
this market leading South American 
film men declare the) will never go buck 
to dependence upon European markets as 
the) have found the American films great 
I) superior to European productions In 
1919 a prom 1 mat exhibitor in Buvau* 
Aim rebelled at the Idea of having the 
door closed on French and Italian films 
and started a theater In which he pro* 
posed to show nothing but European pic¬ 
ture* nia venture mas a complete and 
speedr failure for the fans of the capital 
could not be weaned away from their 
preference for American pictures 

Another striking illustration of the tre¬ 
mendous growth of tbe exi>ort business of 
the leading American companies la to be 
found lit the case of the Australian bust 
new of one coiutrn Three years ago It 
started Its Aunt rail an agencies with a 
total business of six per cent of all the 
films shown In Australasia Today It has 
more than bO per cent of the business and 
is continuing to grow 

So*p Setose. 

{(ortffaurf from gape 1W) 

Ur Adolf Welter of CrefWd (Her 
many) has now recetied a patent (Imp 
Uer Pat 881710) wbmb) It to possible 
to make an almost odorless dav soap 
containing a low percentage of sebaclc 
add by a cheap und technically easy 
profess For this purpose liquid or solid 
soap to mixed in a kneading machine w ltb 
Uav or any other filler This mixture 
which does not even require a thorough 
mixing together Is then divided up Into 
small porous pieces, tor Instance in a 
tnachlns of suitable type These are then 
dried In drying chambers upon frames 
until they are readv for crushing up Into 
powder by means of rollers This pew 
dtr U then thoroughly and uniformly 
mixed together aud It can then bo molded 
Into pieces of suitable shape by means 
of mechanical or hydraulic presses work 
Jug at a pressure of from 00 to 800 ctxfios 
{duns 

The process here described (for coarse 
U crushing, dr) lug and grinding the 
soaps with the filling materials, while In 
the first place avoiding the costly milling 
process and finally pressing the powder 
thus obtained Into molds under bleb pm* 
sure) enables qpda soaps to be made with 
less than 5 per cent seback acid and with 
out the use of hard fAto Tbsae soaps are 
also far superior to milled soaps due to 
their low percentage of water a tut a ape- 
unlit low degree of increasing the bulk 
or swelling j 

(tomcat toe Leather Driving Betti 


1 he estimated shortage of JO 000 time 
tcra docs not take Into account such tcrrl 
torU* as India China Africa, Russia 
Western Asia the Balkans Central 
imerloa and the hundreds of Islands 
which dot tbe scan China were its mo¬ 
tion picture lute rente developed to 50 per 
cent of the standard maintained in Jfforr 
lea would require more than 80000 thea¬ 
tera alone More than 100 GOO now thMP\ 
tern will be acquired to enaUe the MtiP 
epment of tbe world wide film Industry ‘ 
on earthing like tbe scale attained te 
America 

trior to the World War French end 
Italian films complete!? controlled «ke 
South American market The war qtifik 


A N extremely tenacious cement, con 
k slating of 12 parts asphalt 10 parts 
colophony, 40 parts guttapercha 109 parte 
bisulphide of carbon and 00 parte petro¬ 
leum can he prejwred as foUowa for fa*j 
truing leather belt* and tbe Uka The 
materials, tot then t tbe bisulphide of ear* 
bon, an first of all placed in a bottle 
standing to boiling water and wot te d up 
with petroleum for a fine hours When 
it bat thickened suitably the mum to at 
lowed to cool oft, the bimlpbUte of eatfau 
to then added and the whole to allowed 
to stand for some days, the hottfe betaa 
frequently shaken. Tbs belttog to erealy 
costed with the emeut and pajaed 
through warn suttee*. 
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PATENTS 


TP YOU HAVE AN JN1 
1 wbtokvou wuhtoj 


NTXON 


writs fully sad fres& to Musa A 
Co foe soviet sn regard te the Mat 
way of obtei^ng proteottOu Haags 
•sad skstettts or a model of ywur to- 
rmtiOQ and a dmoripbou of the 
devks, axplaiatog Ite opetarioa 
AU esmanunlsatloas are otrietty eow* 
fldential Our vest prsefee#, oxtshd* 
rag over a period of eeveaty 
enables us fa many oases to 
in rsgurd to pstentobfhty u 
any expense to tbe cOent Our Hand- 
Book on Patents Is seat traa on re¬ 
quest This explains our methods, 
terms etc hi regard 1o 
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Deep-Level Rapid Transit 

I S An ago when imtohnnlml atMovement* of atari: 
ling t ho rat Ur follow one another with Im rearing 
rapidity, we leuru to 1 m? int roaringly *arv of 
jut suing miap juiltmii nts upon propoMaln which, although 
Miirprlstag. are after ull merely elaborations of already 
well tried principles 

In such n ratcgnrj should ho placed the recent bur 
Rcstlon of Mr Rnlton that oar future rapid transit 
Mubwn>H should lie built at levels HUfftclenlly deep to 
avoid Interference with existing subways and gas, 
wnter and elwlrlc mafna—built so deeply, in fact, that 
the lines could be run on tangents and absolutely 
free from curves straight to their objective isilnts. As 
a matter of fact, Mr Holton suggests a depth of 400 
feet, choosing that low level, wo presume, with a view 
to being able to pass, without grades, beneath the rivers 
amt bays which surround Manhattan and Intervene be¬ 
tween the Island and the outlying metropolitan districts, 
Tho only features that would be strikingly novel In 
such a system would be the great depth below street 
level and the consequent great length of elevator travel. 
For the first condition we may find an approximate 
parallel In the tu!»e system of Ismdon, which is bnltt 
In the underlying clay and at a sufficient depth to be 
free from interference by the network of water and 
gas mains and electric cables with whkh any groat 
city Is encumbered These tnbes are served by ©leva 
tors of large rajuidty, although tho distance of elevator 
travel Is not nearly so great as that proposed foFlJear 
York In this connection we think that the depth of 
400 feet Is excessive and unnecessary, and In the 
absence of evidence to the eontrar>, we think that one- 
half that depth or, at the most. a depth of 900 feet 
would he sufficient to dear the deep glacial ravine 
which forma the anrifat l»ed of the North River and 
extends ont to sen. 

The point 1 n well made that by going to sufficient 
depth It is possible to lay out a aystem of express 
subway service, with speeds of sixty miles an hour, in 
which the tracks could radiate from the business 
miters of Manhattan and run without curve or grade 
directly to the outlying districts to Im» served It hi also 
true that such a system could lie built oo largpc pro¬ 
portions than our present subways and might be op¬ 
erated with mmh larger and therefore more economical 
rolling stock It Is true again that the construction of 
tunnels at this depth would be far cheaper and more 
expeditions than our present system of "ctit-and-coTer,” 
with Its costly, laborious and exceedingly troublesome 
interference with street traffic 
Bo have a precedent for this type of work In the 
construction of the 12 foot tunnel for carrying the 
Catsklll waters throughout the length of Manhattan 
Island, which was executed with unusual speed at a 
low cost and with complete success. In all probability, 
the costa involved in the question of easement would 
lie very low Further precedent for cheap tunnel con¬ 
struction In mild rock la found In the Broadway 
division of the subway below Washington Heights, 
which Is as much as 180 feet below street level at 
181st Street The most serious problem from the 
operating standpoint would be that of providing ade¬ 
quate elevator facilities. These, of course, would be 
costly in construction and in operation, since the can 
would have to be of unusual dimensions, and the epoed 
w ould have to be not less than 700 or 800 feet a minute 
^ The motive for this bout aad original scheme is to 
*he found In the enormous rate of increase of the popu¬ 
lation of New York, and Mr Bolton U entirely right 
In stating that as the yeare paw by It will become 
increasingly manifest that subway accommodation of 


the present near-surface type will pe Inadequate to 
carry Abe population of ten million people, which thirty 
yean from now will be livingja Nefe York aad Its 
Immediate suburbs. ** 

Armaments Offaet Jopuntloni 

T HE close of a modern wtr, in which the whole 
citlsen strength of the oegntrlee involved must 
lw engaged, la certain, should the war cover a 
number of years, to lean' the victors only lees lm 
iMiverished than the vanquished Moreover, It Is the 
V* ry Irony of fate Ibat In respect to the late war, the 
nations which won the decision and exacted reparations 
should today find themselves borne down by military 
burdens, whl< h Just about equal the cost of the repara¬ 
tions which they have Imposed 
Hy the terms of tbe Armistice and the Treaty of 
Versailles, tier many It will be remembered, was dis¬ 
armed and fortdclden to maintain more than a nominal 
army and navy, or to engage, ou any extended scale. 
In the manufacture of mnnltionfr—which meant, of 
course, that she was relieved of the huge burden, 
amounting to hundreds of millions of dollars, which Is 
Involved in the maintenance of a big army and navy 
Financially speaking, this was helpful to her On the 
other hand, sbe was required to moke an annual repa¬ 
ration amounting to about 500 million dollars, plus 28 
y/er cent of the actual value of her exports, the two 
added together representing a total annual obligation 
«f about TOO million dollars. This Is a huge aunt, it Is 
true, but It la fairly well offset by the financial relief 
fine to the absence of a great army and navy 

Tiifr estimate of a total annual reparations Indebted 
nesrfi£*7tt) million dollars is that of Senator Borah, 
who, lq an article In The Nat Ion a Business, draws 
attentlQjgto the fact that from Juno 80, 1920* to June 
30, 1921, the United States jqwnt over 825 million do) 
Ism on Its army and navy For the year 1921-1922, we 
have made appropriations of 880 million dollars, and 
this would equal in forty years a little over 88 billion 
dollars. There Is no gainsaying the truth of the Sena 
tors statement that we shall ultimately pay for our 
army and navy at the present rate an amount 
equal to the vast reparation claims against Germany 
Wo may aa wall look facta squarely in the face., If 
we. In common with Great Britain. France and J^pan, 
coutlnue t» Hluk enormous sums In the mnlnti naiuyif 
fleets and nnnlea sustained on a scale which is odrcor 
all proportion to the legitimate International police 
necessities of these nations, we are placing ourselves 
under a financial burden that is practically equal, at 
least In the case of Great Britain and otfllqjrea, to 
that which has been assumed hy Germany 
It Is needless to go once mure over the well-known 
arguments against the presept extravagant naval and 
military programs. We have done that frequently 
and with all the emphasis at our command during the 
years which hare Intervened since the Armistice For¬ 
tunately, and thanks to the great forensic Ability of 
Senator Borah and the far-sighted action ot the Presi¬ 
dent, thore fit to be held In this country a congrssa 
whose primMffr object will he the amicable settlement 
of outstanding International questions with a view to 
reasonable disarmament Tho success of that mo¬ 
mentous gathering, whoee first session wUl take place 
upon Armistice Day, will depend more than anything 
else upon the degree to which dtarimulatieu gives place 
to a sincere desire to look Impartially at both skies of 
every question, and upon a resolute determination 
hy all concerned to leave s u spi ci on and fear outride 
the council chamber 

Tha Next America's Cap ChaBngt 

A OCORDING to a recent cahie despatch, a chal- 
tenge will be sent by sir Thomas Upton for a 
XJ^sertaa of races for the America's oup, to be held 
In 1922. Under existing conditions, the race* would 
be salted under rules which are intended to pre ve n t 
the construction of mere raring shell* aad which, a* 
last year's racing contest# proved, fatted to do anything 
of the kind. The rote* governing form, beam, draft 
and sail area were Intend to produce a wholesome 
type of craft whkh, tteffited won of lost off Bandy 
Hook, could be conv er ted Into a staunch cralaer and, 
as such, be counted on to give sev er al years of service 
in our own and other waters. 


Tiki rote ni 

"ttt* mpMt tor> ******** *Ute S 
white ww. MrioMpix ferfmbtt. TON* ft# AS teg 
overhang*, characteristic of tha auttrwpe, dltew s at toV 
and tha draft became ao mod era te tiriU a 70-foot ydcfct 
could pass through dfcannett and heritor to harbors 
without undue fear of grounding. Ahafee* pood tea* 
tore of the rule was that It made foe greater dispUte* 
meat and a deeper hull, thus providing greater head* 
room and better cabin aecou M Podattdna, to say nothing 
of the Improved seaworthlnete which opgrtti with te 
creased weight 

To be convinced that tha rate tailed to prevent tha 
construction of raring machines, It was uerasmry only 
to inspect the hulls and spar plana or watch the ha* 
ha t lor of “Resolute” and "Shamrock" w h enever the 
wind began to carry any weight in it For tha second 
time in the history of the last quarter of a century of 
Americas Oup contests, a race wae called off be can— 
the weather conditions were considered to be too heavy 
for them* frail raring machines to go out and face 
them. A hreese of 25 to SO knots Is of tbs Had which 
used to delight the hearts of tile yachting men of the 
days of Colonel Stephens and of the subsequent era of 
the two-masted schooners. 

It is a matter of history that In the negotiation! pre¬ 
ceding the “Reeriuto"- H Shamrock" races, the British 
challenger tried to persuade the New York Yacht Club 
to adopt the International rale, In which tha actual 
rise of the frames and sheathing of the trail and the 
character of the spars la specifically derignated for 
every class of racing vessel The 28-meter "Shamrock,” 
which served as a trial bora* for "Shamrock TV," was 
built under this rule. Not only was rite a fast and 
very "handy” yacht, but her construction throughout 
was of a staunchness and strength that won the ad¬ 
miration of yachtsmen on this aide of the water 

Previous to the races, Mr Burton came over to this 
country to try to get the New York Yacht Club to 
adopt the International rate, which waa already in use 
among the leading yacht-racing nations Of tha world 
The proposal waa heartily endorsed by many of the 
leading yachtsmen, and It looked aa though this desir¬ 
able change would be put through. At the last min¬ 
ute, however, It was rejected, largely because of the 
violent opposition «f toe older and reactionary num¬ 
bers of the dub. 

That a rule which call* for strong construction does 
nothing to take the map and enthusiasm oat of yacht 
racing has been proved in the sertas of very Interesting 
races which have recently been concluded la the BngHsh 
ftoannel between fieeta of tittle fi-meter yachts of Ameri¬ 
can and British design. The boats wore built under strict 
restrictions as to strength, et cetera, and great eigulfi 
canoe attaches to the contest from the fact that, small 
aa the craft were, they came from the dtoftinttottid* 
of tho most famous eoceessfal designers of Mg 
yachts of <both countries. The American boats were 
from designs by Gardner and by Burgess, white tot 
British boats embodied the Skill of such met aa Fife. 
Mytne end Nicholson The five contorts wave held 
regardless of weather condition* and tife£|fto boats 
were sent out In brass es whkh would tend Vlad ton 
■Uppers of "Resolute” and “Shamrock XT” with A 
giving. With one or two excep tio ns they came through 
the series without a totrifcap, and the fact that they 
were boats a little stauncher ihd a Bttia heavier than 
might have been built under such p rate aa governs fbe 
America's Oup content, doss not seam to have dis¬ 
turbed any of tha skippers or detracted one whit from 
the keen Interest and enthusiasm with whteh tha con¬ 
test was followed on both sides of the water The cup 
was won hy the British; bat there Win be a 
for next year, aad these ce nte sb 
yearly in lateteet and* popularity. 

We do not know whether any i__ 

or will b* *ad* v Ou,t a, rate prteltett*# tttwNf 
absurdly Itffibt aperttlng and spate ha adopted jpot 
filter* tetatefttfcwd 'iaata bat**** **M* tt tea* 
«nd apwardi. tf tta iw«rt«r *MK*t up to w a a.ntto* 
witt * a*w chateau, w tt*t H w« 

ratal** aaat write WW M a tttltt TO* tt m tajifc 
Tate Club teoteteUte* M atttt h|Mh 
promotes a «b <* tote* wtott te* afr*M to *a*,jK 



SCIENTIFIC AMERICAN 


148 



Science 


VMtt Wreksfcep. In Jamee Wett'i ottie workshop 
Birmingham, his tools still m 
Jpet es he left thou a hundred rows ago Tho owner 
sl( Baathflald Hall mestir died, sod the Watt Ore 
IMUf? Ooo{Blttse now porpooei to take steps to pro- 
et f i this sanctuary of science to the British nation. 

An AkWjtf s s Final Is being erected on the Ding- 
ana NO. 1 Veil near Okotoke, In Alberts, for the pur¬ 
pose of Absorbing gnsoilne from wet gas which is 
blowing out of the well at the rate of between two 
awl three million feet dally, Bo heavily U the gas at 
this well laden with oil that when the tap is taken 
off and the gaa cornea roaring out the minute globules 
of OK fora a bluish-gray column projecting several 
Inches above the mouth of the opening 


▲ Twelve-Ton Ch ase s. A cheese Is befog manufac¬ 
tured for exhibition at the New York State Fair in 
By recuse It Will weigh 12 tons and will require 
100,000 pounds of milk, or a day ■ output of 7000 cows. 

Meteorite Fall—A large meteorite fell a short time 
ago In the grounds of Salop County Asylum, England 
Dr Hallsworth, one of the medical officers, saw It drop 
into a bush It was quite hot when picked up and 
porous and light as pumice-stone 

Heavy Storms in SwitserUnd.—This has been a 
strange year for Switzerland, first the drought, then 
the severe snow storms which sent Alpine climbers to 
the shelter huts. From 20 to 30 Inches of snow fell 
In some places about the 8,000 foot level The tbor 
momoter dropped 80 de g r e es. 


Bhsna Devel op me nt . The French have some am¬ 
bitious plans for the development of the Bhone River 
It Is planned to make this waterway into a water 
transport line that will rival the Rhine and will serve 
for the Irrigation of over 800^000 acres of land Also, 
900*000 kilowatts of cheap electric current is to be 
imm available, thus saving coal Imports to the value 
of at least 000 million francs a year River ports will 
hate to be improved or at need, created and Joined by 
raR with the main land arteries of traffic The Rhone 
River flows west end south from Lake of Geneva to 
the Mediter ra nean See, 


Hongkong** Eng ineerin g Prefect*. — Tenders have 
already been invited for a reclamation scheme at Hong¬ 
kong; which involves the reduction of Morrison Hilt 
at the eastern end of the city, and the filling In of tide- 
lands pear the heart of the business section. Borne 
8£00t000 cubic yards of earth will be handled and 
about 90 acres of land reclaimed from the sea, la addi¬ 
tion to the land made usable by redaction of the bill. 
The fill to be made, states the Train Pmeifa will in 
voire the construction of a sea wall about a mile In 
length, from which piers and docking facilities of 
concrete ajtd stone will extend into the sea. 

Cswcrsta Masts for Radis,—The Japan e se Govern¬ 
ment is bonding a powerful radio station at Toklo, one 
striking'' foature of which Is the reinforced concrete 
tower for supporting the aerial. The tower Is 672 feet 
Ugh, and of a round, tapering form It measures about 
ISO feat fo disaster at the base, and about four feet at 
the top. The structure is hollow, of course, with rein 
torefag bare throughout The center hollow of the 
concrete tower is occupied hr a steel stairway, which 
gives access to a balcony near the top, and to four 
other balconies. The tower was cast by means of a 
central framework of wood and outride wooden molds, 
which were shifted upward as the casting progressed 

Government tnvestigatien of Building Methods.— 
With a view to simplifying and even unifying the 
building codes of the many cities throughout the coun¬ 
try, the United States Burma of Standards has been 
conducting a moat Interesting and valuable aeries of 
testa on building materials and methods of construes 
tion. Brick walla of various Unde have been subjected 
to oompcmelcm and fire tests, various kinds of plaster 
hsv* been made up and subjected to rigid testa, stone, 
concrete and other building material have been alter 
nattty flr oe sn and thawed out until they have cracked, 
and so on. The Intention back of all these tests Is to 
formulate a standard building code which may be 
adopted^ tire various nunidpaUties throughout tbs 
co uutiy It is believed that with a Unified building 
code It becomes possible to lower 12m cost of building 
construction. An article on this interesting subject 
wtit appear In our columns at an early date. 


__, _ . — The a bs orption 

of sound by a massive rigid Wall has bean rimwa to be 
due to huge part to tbs dissipation of energy to the 
pores of tito reflecting surface. Absorption due to this 
cause increases with the frequency of the sound. Well* 
of ordinary plaster hare been found to show aught 
increase to absorption with aging; due presumably to 
Increkued poros i ty. A marked decrease to the abeorp- 
tfciq hy the waRs foe sounds of high frequency with 
large taumeasos of humidity to the ipom, has been 
observed, aooofdtog to the PJtyriosf Bretow Thus 
wane of hard gjrpettxg piaster were observed to show a 
kregftel decrease u absorption coefficient amounting to 
» «0r e«njt Of the Original coefficient flog the tone 4096 
whajathu relative humidity to the coon was tncreused 
from Iff per emit to 90 per rent Weighing of a emaU 
■am gli Afr th» plaster showed that to a humid atmos¬ 
phere hit a re fo gfc of water equal to one-half of 1 per 
emit of'fe* wriflfrt of (he sample was token op. The 
ricstor ortifo pfoute pores to this way ktt account 
foWMMWiti absorption tines the Utter to 
creeasq wtt| sis* of the pwei. 


Florida Plana to Cultivate Grapes. — The Florida 
Grape Growers’ Association wan recently organised at 
Lakeland, Fla, by sixty-five growers. It Is expected 
that the 1021 crop for the Htate will amount to 100,000 
pounds. Borne grower* have already contracted for 
their yield at 85 cents a pound 

Ceylon Graphite,.—In the Island of Ceylon graphite 
Is fonud In greater abundance than In any similar 
olaed area In the world The soil am! roiks of Ceylon 
are almost everywhere Impregnated with graphite, so 
that it may be seen covering the surface In the sewers 
after a rain The supply 1* practically inexhaustible 
The peculiarity of Ceylon graphite is its extreme purity 

German Chemists Active.—The International Frank¬ 
fort Fair, recently held in Germany, was remarkable 
for the number of new chemico-technical products which 
were placed on exhibition, showing that the manu¬ 
facturers of that country are Intent not only on develop¬ 
ing some of their well known products, but are also 
busy devising new articles with which to build up 
their trade 

Big Bed of Ochre.—A substance resembling brown 
coal, found within twenty-four miles of Guatemala City, 
and within fifteen miles of the railroad, ha* been found 
to be ochre, which when mixed with water and lime 
produces a good quality of paint It Is Miered hy the 
Department of Foreign and Domestic Coramercp that 
an excellent business might be built up In this ma 
terial. The supply appears to be very large 

New Pretest of Alnminnm Manufacture. — An im¬ 
portant discovery, a new method of extracting aluml 
nnm from a mineral, which affects the future develop¬ 
ment of Japanese industry and the formulation of an 
established air policy of the Japanese Government, is 
the result of the investigations, which have been car¬ 
ried out by the experiment station on the production 
of aluminum and its compounds. A great refinery 
plant driven by electric power will Ik* established at 
Yoyogl. A project la under contemplation to establish 
a semi-govern mental company for the manufacture of 
alnminnm by the new method, which consists In the 
electrical treatment of ore and enables the production 
of aluminum to be increased 

Ever-Bearing Orange Tree Found at Tampa. —An 

everbearing orange tree which citrus fruit growers 
believe is destined to revolntiooise the orange Industry 
of the state of Florida, if not of the entire country, 
has been discovered by horticulturists In a small grove 
at Avon Park, near Tampa, and to protect the specimen 
its purchasers have placed around It a heavy wire 
fence twenty feet in bright and stationed guards day 
and night The tree has been in bearing continuously 
right years, but until recently its existence was known 
only to the owner and several neighbors, who, accord¬ 
ing to citrus e xp er ts, dM not realise Its value but 
regarded it merely as a freak of nature A syndicate 
has been formed to propagate the tree through budding 
so that a large number of trees may be aet out to 
groves In 1928. 

Eetipst sf Rhea by tba Shadow af TUsjl—O cculta- 
tionS of one satellite by another have been rather fre¬ 
quently observed, but there are very few recorded 
cases of the eclipse of a satellite by another's shadow 
Webb, to his “Celestial Objects," says there Is only one 
sock case on reo or d to ooqnection with the satellites of 
Jupiter Modi Interest ther e fore attaches to the eclipse 
of Rhea by the shadow of Titan obaerved by several 
astronomers April 8, lQSVln consequence of a predic¬ 
tion of the event published the previous January by 
Messrs. Oocnrie and Levto to the Joeraal of the British 
Astronomical AssooUtien. jfcbea was completely in¬ 
visible for more than half af hour The observed time 
of ndd-ectipre differe d hy about 9 minutes from the pre¬ 
dicted time. Tba records of these observations, when 
fully worked up, tiwnld afford a valuable check upon 
tike existing tables of the two satellites of Saturn above 
mentioned. 


Automobile 

Gasoline Sources. — According to one authority* 
about 70 iwr cent of the gasoline produced to the 
United Htate* la obtained by direct distillation from 
the crude About 10 per cent comes from natural and 
caalngbrad ga*, while only 15 ptr cent is produced hy 
cracking processes 

British Gss Distribution. —Gasoline filling stations 
fur automobile* lm\e not come into use iu northeast 
England and garages use drum storage and hand 
filling method* In the handling of gasoline A great 
majority of automobile owner* buy their gasoline In 
drum*, keeping It In thilr private garages, while pub¬ 
lic garages carry only enuiigh to suffice from day 
to day 

A Mark of Careless Design or assembly in the pool 
of oil lift on the garage floor or roadway by many 
ram even though thiy Ik? ucw and premiinahly In good 
r<jmir A Hour pan 1* required In muiij tuxes to 
prevent the floor of the show nxmi from l»e< omlng 
stained, while our highway* are lilutk with all dropped 
from turs and trtn Uh wbUh use them A dollar a 
gallon Is, one would think a rather high price to pay 
for road oil, yet that Is about what the average motor 
1st pay* for oil, a largo projiortlnii of which 1* ulti¬ 
mately deposited on the roadway* wherever cur* are 
used 

A Instrument Board for installation on top of the 
steering wheel 1mm U*eu dtveluiied amt Is being niaiiu 
fuctured. 1 be speedometer, oil gage, ammeter, ignition 
and lamp switches aud any other indicating mechanism 
normally used In car alteration may lx- mounted upon 
It, leaving the space ordinarily used for the instrument 
board and its connections free for storage compart 
meats for gsuntletM, lump bulbs, spark plugs, curtains 
or any of the numerous other things that motorist h like 
to carry on the car in a handy place 1 he control board 
la flush with tlie steering w heel and all of the lndtcat 
Ing devices are directly In the line of vision of the 
driver, which is certainly a convenience 

Gasoline In Smaller Demand.—Price cuts failed to 
make any material difference In volume of gasoline 
consumption as the Bureau of Mines refinery statistics 
for February show that the dally avirage of gasoline 
production fell off by one million gallons but the stocks 
increased by 108,000,000 gallons. The lessened demand 
was also reflected In Increare of 18,000,000 gallons of 
lubricating oils In reserve with a do< reused production 
of 185,000 gallons. The figures show that there were 
080,540.851 gallons on hand at the end of February 
Exports amounted to 02 497 051 gallons, shipments to 
Insular possession*, 4,080,610, and domestic consump¬ 
tion, 225,195^72 gallons The dally average consump¬ 
tion was 10,070,01® gallons 

Drop-Forged Auto-Wheel a Newcomer.—The latest 
addition to the largo variety of automobile wheels is 
the drop-forged steel wheel which Is sold to have a 
number of advantages to warrant its use At the pres¬ 
ent time, it Is made chiefly as a replacement for sev¬ 
eral tytws of small, low priced popular cars As com 
pared with wood wheels, the forged steel wheel has 
the advantage that It consists of only a single piece and 
therefore has no Joint to come apart Being made of 
wrought steel. It is practically unbreakable Even the 
brake drum is made In one piece with the wheel and 
where It fits to the spokes the Joints are nicely rounded 
so aa to prevent the accumulation of mud and dust 
at these point*. All troublo duo to the shrinkage of 
wood is eliminated, and if the wheel is made true In 
the first place, it should remain true The drop-forged 
steel wheel Is easy to clean and should prove partlcu 
larly popular in arid sections where wood wheels give 
trouble owing to shrinkage 

New Positive Drive Differential.—A positive-drive 
differential of the slnuwddal type designed by A. T. 
Nogrady has been the subject of Investigation by va¬ 
rious concerns in the Industry The differential la fit¬ 
ted with the bevel pinion and side gears In the usual 
manner However, the bevel gears are fitted with either 
helical splines or sinusoidal cams that engage with ex 
tornal and internal members, the latter a portion of a 
member fitted to, or Integral with, the main axle shaft 
When the traction In either of the rear wheels varies, 
a cam tends to thrust the differential bevel gear, or 
side gear against dutch faces on the housing, thereby 
setting up a frictional load which la transmitted to the 
cage as a torsional load, and thus to the main axis 
shafts driven by the aide gears. When operating trade; 
ordinary conditions, the effect due to the com la to* 
threat the side gears Inward and away from the pro¬ 
vision for positive driving friction, and since the clutch 
ing faces are brought to bear one against the other, the 
threat la equaled between the inner and outer dutch- 
tog facet. 
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Pennsylvania’s Roads 

The Comprehensive Highway Engineering Plana of the Keystone State 

By William McGarry 


V s * engineering feat fur greater In total outlay of 
funds than the I'hiiiiiiiii rnnul U going on quietly In 
)'cim*}lvftn)fl JlunJb am thing In briird of it except 
win'll Home unlmk\ motorlHt gets mired down in a 
ditour over one of the execrable mad* that the Key 
Ntmte Htate Ik runhlng to replace with what will he the 
finest highway K\8teni in the world 
To date Pennsylvania h«» hnilt and haw in nervire 
more thou WM) mile* of reinforced cowrote road built 
to carry loads of IS 000 [* auxin, more than 100 mile* 
of road uimle up of u cowriti ham with IdtumlnoiiK 
top, or plain con* rite more thim fifty uiIIph of brlik 
rouil, ami an equal Htntih of nlunt aNpiirtlt and now 
macadam highnar 

The proportion!* here offer a fairly k<mkI Indication 
of w-hiit the stale 1 h attempting to do, for tin Name 
ratio of nInforiiNl concroti will govern In tlio con 
Mtrmtlon of n prlmarv *\*tim of lilgbwu>N to rotor 
eventually more than 4,000 mile* At the 


largo In every imuncp, when It was found that a 
road tty many windings wan nerving local interests 
At the expense of the entire state, changes were made 
In the routing 

lu some Instance* miles of old road were abandoned 
*0 far sh the new state highway plan is concerned, so 
that new concrete highways might be laid on lines 
a* nearly straight as possible There Ik hardly a road 
in the system crossing a hill of Huy consequence In 
which the grade hn* not been changed sometimes at 
hoary cost The whole thing Is worked out by engi 
ncern equipped with a knowledge of the pulling power 
of motor trucks and other lraffle for which these roads 
arc Ixdiig built I *cmuo Iraiila In trying lo bulbl a 
highway system on which no vehicle will ever get 
Mtntk Have aw the remit of a mechanical defect. Grades 
are made passable 

Tin* Inqioriance of tills will Is* Instantly apparent 


and a quarter miles by the elimination of unnecessary 
curves and loops. 

One of the best things about the new system la that 
ft is eliminating many of the most dangerous grade 
crossings. There were two of these on tbs Lincoln 
Highway near Langhorne, Pa. Both have boon elimi¬ 
nated in the new survey The old road looped at this 
point and made two crossings. By straightening out 
the loop It was possible to do away wifb both cross¬ 
ings by a single undercut of the railroad track. 

Highway engineers throughout the country have 
been watching some of the rondbulldtng in the Key 
stone State with unusual Interest For Instances the 
greater part of the new concrete road from Philadel¬ 
phia to Went Chester, a distance of twenty-one miles, 
which Ik nearing completion at this writing, I* laid 
on the old macadam road This old road was In a 
had state of repair It was leveled off to form the 
foundation for the concrete The result 


present writing alumt 7*»0 mile* of this 
work Is under contrwf and (he state, 
which alremlx claims the worlds record 
for permanent, high speed road hutldlug, 
lH*out to net a new figure whUh may stand 
for yearn 

With conditions of lubor nml material 
markets vastly Improved mer thorn* exist 
log Inst year It In n foregone cimolmdnn 
that the record inode )u 1920 will be 
exceeded In that year despite shortage 
of labor, lack of omterlals and Increase* 
In cost that forced the abandonment of 
mnnr similar project* Pennsylvaniu 








I* a roadbed of rock and concrete aa deep 
lu the aggregate ns that of the famous 
old Homuu roads, and one that In the 
opinion of engineers should last for many 
years. 

Pennsylvania's primary highways for 
heavy traffic are constructed of an eight 
Inch depth of concrete In the center, 
tapering to six Inches on the sides. Two 
inches from the top Is laid a fifty-six 
pound wire mesh reinforcement The 
specifications require that the road Shall 
withstand a pressure of two thousand 
pound* to the square Inch Teat cylln- 





1 A strip of tjrplfsl Penaaytvsoi* mod before the automobile era. 3 A bit of tbs Unoois Hlfkwar in Kultim County Pa. S The am* atreteh of roadway ahowa In tbs (list view, as it Is today 
Pennsylvania's roads before and after taking the treatment prescribed by the State's highway engineers 

forged ahead and completed a total of 4ISST mlbs of to motor truck exjtcrts wtib hHve tried to send heavy den* are taken by inspectors employed by the State 

durable thoroughforc loads over name old country highways. It must not Highway Department every WOO feet and sent to 

Work had 1 kh*ii started at the* close of the season lust la* assumed, however, that because the Department Is Harrisburg for examination Expansion joints are laid 

year on an additional -no mlhs of highway which the taking advantage of every possible short cut and makes on straight runs at the end of each day's run, and at 

mqmrtment wn« unable to finlHh liecause of (he com deep cuts through hills that It ha* Ignored the value all points of grade or curve where they may be con 

lng of winter It is planned to ndd to this contracts to the state of preserving the scenic* features of Its sldered necessary 

for a total of 400 miles this summer—lu fact, 1100 roads. 1 be new system will open to modern motor travel Last year the concrete was fed Into the big mixing 
miles already hs* been let and work has been started some of the loveliest spot* In the state, heretofore machines by,gangs of sbovelers. Examination of teat 
Before the end of the summer many through routes closed to those who refuse to take chances on wreck- cylinders, and of sections broken from cracks appear- 

will him iiccn completed and oiieu for service fng their cant. It wilt open also the bunting tarrl lng In the finished road, convinced the State Engineers 

The entire of the primary system ’-4ald out lories in the western section and hill regions where few that most of the failures of the construction were dne 
so thHt It will Ik* iHxwlhle for a cltisen in any part cars ventured In previousjrear*. to the mixture of dirt and occasionally debris in the 

of the states to roudi any other section over It—I h The primary system doe* not Include many hundreds concrete, as- when a gang cleaned dp the roadbed 

Itcing homi b\ the *tnt*j For tilth and other road of miles of road, some of it of the heavy reinforced preparatory to moving the machine. Accordingly, the 
work Jji It* program the Highway Department has concrete type, being built in cooperation with county specifications this year provide that theta shall be a* 

nvntlablc mon* thim $1 UTi n00,00o including bond Iksuok authorities and the Federal government In general, dumping of anything on the tubgrada Cemefet in 

aud AppropriatimtK, anu tcderui funds. The Itond the state's system lnc}fi£ft through highways, and bags, heretofore stacked on the grade, Is now carried 

issue I* frKMMiflOo roads connecting (he various county seats. Particular alongside the right of way Moot of the contractors 

Perhaps the most remarkable feature of the Penn attention has been pafnto the surreys of through at work on tbs state highways now use ono-tqu tracks 

srivftulA plan Is that every mllo on the new primary routes used for hmg distance haul* to the matter of for the concrete materials. These are loaded in two 

Hystim of highways wa* put there only after a tbor- short cats An idea of what has been done here la evl- sections with just tbp right proportions of Stood attd 

ongh Hurveja This wa* made over cxiHtlng routes to dent from the fact that the Lincoln Highway from sand. These essential material# are £uaipad ^cietb 

determine thiir availability, locally and to the state at Trenton to Philadelphia has been reduced about two (OoutifetMHI m yogs 16$) « 
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Uftt A Man o t ths pa— teak — a grad* of aim* loo per sent C*nUr: Aasbortac tha pnutoelu. JHoht, The bi« tarWnm and generators In actual operation 

Vlewa aloif tha Una af the Cart boa power development 


Th« Caribou Power Plant 

By C W. Get for 

T HERE ere many unusual feature* In connection 
with the new Caribou power plant recently placed 
in operation in California Aluminum cablet, nearly 
on# Inch In diameter, transmit the power generated 
at thia plant over double-steel-tower transmission llnea 
186 mllea to the San Frandaco Bay distributing area 
The voltage 1* 165,000, the area teat voltage that la 
now carried on any transmission ayatem In the world 
Lake Alma nor, from which the Cariboo plant will 
draw a part of Ita waters, la the largest artificial power 
reservoir In the world. The submarine cablet that 
deliver this power to San Frandaco from aero— the 
bay, art the longest submarine cablet of this voltage 
in the world 

The power development area of which the Caribou 
plant la a unit, begins In Lake Almanor, the source of 
the Feather River, and ends 75 mllea distant, a drop 
In altitude of more than 4000 feet The whole project 
In a nutshell consists In using the waters of the river 
over and over again during this drop (seven ttmoa) 
for the generation of hydroelectric power, and finally 
distributing them for Irrigation when they have 
reached the Sacramento Valley levels. 

Through the power thus developed there la now 
furnished more than 800,000 hydro-electric horsepower 
for California agriculture, business and industry, In¬ 
cluding mines, factories, gold dredges, railroads, com 
mercftal and domestic lighting and coking and beating 
Practically all of this service has been connected 
within ten years, eqd probably within the next fifteen 
years tha Feather River development will reach 640, 
000 horsepower 

Because the Caribou power project was undertaken 
on the very heels of the cessation of World War hos¬ 
tilities, Central California la saved, this summer, the 
losses suffered from the power shortage of 1018, 1010, 
and 1020 Of even larger importance, this great area, 
with Its rapidly Increasing population, may go for 
ward confidantiy In the development of Us resources, 
knowing that, as the need arises, power and more 
power may and will flow to It from the perpetual 
rese r voirs of tha mountains. An Interesting sidelight 
la found In the circumstance that where the Big Bend 
power house—the largest hydro-electric power plant 
west of the Mississippi—now stands, the waters bf 
the Feather River were first diverted so that tha sands 
of tha river bed might be washed free of their golden 
weight The very tunnel used for this purpose 
eventually became the power-house diversion tunnel 
To feed the new Caribou power plant with water 
waa In itself an engine—tag undertaking of magnitude 
Tunnel No. 1, 11,200 feet long and with a capacity of 
600 cubic feet of water per second, was built to carry 
the waters of Lake Almanor regulated by two seven 
foot electrically controlled gates, Into Butt Valley, 
down which they course to Tunnel No. 2, 6200 foot 
long and with a capacity of 1400 cubic feet of wafer 
par second, which leads them to the pressure tunnel. 
At the bottom of the pressure tunnel, a horftsontal 
tunset 660 foet long, carries at tbe present time two 
sixty-tech steel penstocks which are attached to the 
pg— m s tunnel and made water tight by means of a 
large eooefota plug: There Is space In tbe horlsontai 
tunnel for a third pipe of similar dimensions. Tbe 
pipe bsf emerge from tbe horlsontai tnnncl and an 
anchored on tha surface of the hillside a distance of 
54? foet to a point where they drop vertically into 
another tunnel know n as the “uprise,” which is about 
560 foat deep About half way down tbe “uprise” tbe 
MxtNpch pipes, fay means of lives Y-counecttooa, 
hranob late four forty-two-inch pipes. A tunnel run¬ 


ning horisontslly from the bottom of the ‘uprise 
carries the pipe lines about 500 feet to the surface of 
the mountainside Immediately back of the power 
house From this point the pipe lines are laid on con¬ 
crete anchors to four hydraulically operated gate 
valves which are installed against the rear wall of 
the power house From the— valves the pipe lines 
lead into tbe power house, directly to the noasle* of 
the water wheels. 8pace has been left In the “uprise” 
and horlsontai tunnels for two more 42 Inch pipe lines. 

The two 80,000-hor—power units installed at present 
consist of two overhung Impulse wheels, each with 21 
buckets, operating under a head of 1008 feet, with a 
speed of 171 revolutions per minute Each of the 
buckets of tbe— wheels weighs 1000 pounds. The 
diameter of the Jet which strikes them Is eleven 
Inches, The— wheels and generator constitute a unit 
Each unit weighs 290 tons. The revolving element of 
each unit weighs 170 tons. 

The Soap-Nut T ree A Laat Chance 

O UR old friend, K. Monlle, who used to be In 
Florida, but who is now established In Han (la 
briel, Cal, asks ub to assist him In what be believes 
will be his last distribution of the seed of bi» heloved 
soap-nut tree This tree, Sapindut Mu*htrt>A*i, to give 
It Ita botanical name, Is some fifty feet tall when 
fully developed, And quite ornamental its timber 
resembles orange wood It bears from the age of six 
years, the average crop luring about 200 pounds of nuts 
per tree Tbe— nut* are altogether extraordinary It 
Is tbe shell of the nut that gives the tree Us name, 
this shell 1 m so rich In — ponaceou* material that the 
uncracked nut, right from the tree, can be used with 
excellent effect to wash the haudM ThU suponlue of 
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the hull washes everything from a lace handkerchief 
to a horse blanket, and Is highly lieneflrtal to tbe 
Unman skin am well as to the scalp Inside Is found an 
cdtttle kernel, extremely rich In fats and high In food 
value 

Mr Monlle has spent a good part of his long life (he 
la In hla elghty-fint jear) In the effort to bring the 
soop-nnt tree Into more general cultivation In all places 
that are suited to It On several occasions, after he 
has succeeded In accumulating from his own plants 
tlotm a supply of the nuts sufficient for the purpose, 
he has conducted free distribution of tbe seed, with 
great success 

The soap-nut tree will not prosper In regions where 
the thermometer may lie expected to drop below ten 
degrees, Fahrenheit, and Mr Moulle will not send 
seeds to such localities. With tills exception he is 
eager to have applications fur tho seed from any part of 
tbe world The last time he distributed the seed be 
had so many requests that the labor and the expense 
of filling them nearly swamped him He therefore in¬ 
sists that all applications be accompanied by —If- 
addressed stamped envelope, plus ten cents to cover 
i lerical work, eh In return each applicant will receive 
ten tested soap-nut seeiU, which will bo sufficient 
nucleus for an extensive orchard. Mr Moulle suggests 
that applicants from foreign countries send the ten 
cents In international postage coupons if United State* 
stamps arc not obtain aide 

The seed will germinate sootier If planted In a hot 
bed, In a box or pot. Tbe seeds should be planted 1% 
inches deep and the anil about It kept moderately moist. 
When the seedling Is almut 18 Inches tall It can be 
planted at tho point In the open where It is desired to 
have the tree It must be placed at least 25 feet from 
any other large tree, and the soli again kept moder 
ately motet until the routs are well settled and the tree 
has started a healthy growth 

It Is to be emphasised that Mr Moulle'* object In 
asking us to make thia announcement Is to spread a* 
widely as possible the cultivation of the tree over which 
he la so enthusiastic Ills distribution of 1918 was 
marked by numerous requests for the nuts In such 
quantities that It was plainly tbe Intention of tbe appU 
cants to use them for soap or for food—one lady actu¬ 
ally asked for instruction* us to thtrir prtparatiou for 
the table Mr Moulle is giving away seeds, not food, 
ami b« 1 h giving them in such a way as to give them tbe 
maximum circulation He will not undertake to ac¬ 
knowledge any letters that do not meet his conditions. 
In particular, do not ask for his nuts by the pound or 
the liuMbel, the supply is not unlimited, though Mr 
Moulle lielleves It la large enough to Insure ten of tbe 
tested seeds to everybody who wants them But from 
the figure which be names In his letter, If you are tbe 
6001st applicant you may not get any seeds. 

How tho Elevator Was Added 

T HE notation of the elevator problem for two public 
buildings In Los Angeles, two building* that were 
built side by aide, was an out-or-doon elevator It 
was put up at the same time that the passageways 
from one building to the other were Installed This 
type of “ojien air car is possible owing to the lack 
of inclement weather and makes It possible for both 
buildings to be served by one system At each landing 
there is a door Into each building, and the elevator 
car 1* fitted with a door ut each side Tn addition to 
It* practicability this Btjle of ftyMtera enahle* pa* 
sengers to view the city, as tbe buildings are on tbe 
summit of a high hill—By C i Goddard 
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A Problem and Its Attempted Sobttion . 

The Filing of Paper*, a* Improved by the Inventive Talent of Qor Patea* Office 
By Wm. I. Wyman, Chief Qa$, U. S. Patant Ofbe. 


D UR to the sudden and remarkable Increase of btisV 
qm before the Patent Office lu the spring of 1010, 
the restricted force of employees therein, and the 
archaic method of storing copies of patents for sale, 
a situation arose which caused widespread Incon¬ 
venience to very important Interests. These copies of 
patents represent. In one body of literature, the nearest 
approach to a complete history of our Industrial ad¬ 
vance and to a self-sufficient compendium of all knowl 
edge In the arts of material achievement For prac¬ 
tical purposes, they are nearly Indispensable, In the 
investigation of technical problems, In the ascertain¬ 
ment of rights in Industrial property, tn the conduct 
of business with ilio Patent Office, and in litigation 
before the courts Tin* breaking down of this service 
became truly a crlticnl question, whose solution could 
not be postponed without evident aggravation of a 
situation already almost unendurable. 

A slight increase in the force granted by Ckmgron 
In the lust port of 1010 permitted an attempt at relief. 
In the January 17th number of the Scnamric Ameri¬ 
can appeared an article relating to this subject which 


running consecutively from Jfh. 1 to No. KOODOO. 

It U evident, however, that this “tadk" s ystem of 
storing patents la contradictory of modem m eth o d* 
that the equipment !a Inadequate and otarisnt lta and 
there is bound to result wait* Inaccuracy and tneffi-, 
dency To keep this sy stem at all effifotlre, oonstant 
vigilance la required. For a time after their receipt 
from the printer to* copies stored In this fashion am 
freshly arranged and Illustrate the eondltfoos of the 
present method of storing at their very beat They 
stand up well and the numl*iing on the muslin bands 
or wrappers is dearly displayed. Hut this favorable 
appearance la not for long. The sale of copies as soon 
os published proceeds very rapidly, the stock is soon 
depleted, and after repeated “pulling” of copies from 
a given bln the coodltlon shown In Fig. 1 soon ap¬ 
proached. That figure Illustrates the condition of the 
coplea from three to four months old, after which 
time the bundles are “pushed back,” t, e., closed up, 
and straightened It is needless to state that con¬ 
siderable labor Is thus entailed and wasted, and that 
until the copies have been “pushed back,** efficient 


was* and la am tap toers, at a flji 
filial offi f* 

A rwft trial'wit* nrtjm mm 
vtaead tfca writar that tftwlMM*ApjpE. a 
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the ’individual” cate «w «p- mm <rt ita yilWrirtm 
attempt to autre tba pmfci«to'-tta*MB 
atala ot the Offlee tor ova* a l «HWM*NL 4Ato,tfc. 
dealderatnat U toonontrint apace w*$t tft OW, S^iaa 
finally determined that a enluHeS taMridSd utafta i 
hypothesis dlametrichttr oppoelt* tn toe out that had 
hitherto bean utilised. Instead of making the dimen- 
sion of the compartment dependent upon the dss of the 
larger bundle* ft was made dependent upon the apace 
occupied fay the smaller bundles. It was avfldaat that 
with the smaller bandits determining the slat of the 
individual comportments, practically tha satire qpaoe 
of these compartments would ha oooupkd, and that 
the problem of avoiding waste space was solved, the 
obvious objection to this schema was met by another 
and stilt more radical departure; the arrangement of 
open spaces in the same Case, where toe excess of 
“fat 1 * coplea “aquaesed" out by the rsdoesd staa of 



depicted graphically the fallen state to which this 
service had descended As shown In the pictures 
accompanying that article tho copies of patents were 
stored on open wooden shelve*, wrapped In muslin 
bunds, without means to sustain them in place or 
properly to Identify them, or make certain their posi¬ 
tion la regular order Lack of equipment and lack of 
previous opportunity to develop a comprehensive plan 
had brought the condition depicted to jiasa. 

In the fall of 1010 Commissioner Newton impressed 
upon the Chief Clerk of toe Offlee the necessity for 
iH’tkm and, in view thereof, a comprehensive survey 
was made and a general procedure outlined It was 
found that the copies wore stored In no sequential 
order, but tn broken groups without numerical relation 
to each other, from cellar to attic, and In every wing 
of the building but one This was due to the fact 
that ouly such space could be acquired as was released 
by the Interior Department, which occupied until a 
few years ago such portions of the talldlng It deemed 
nccesmry for Its own purposes There were found ST 
groups In scattered arrangement, and the attempt waa 
made to reduce the groups to u» many units as there 
were physical divisions to contain them Meanwhile, 
the coplea were straightened out, connected in sequen¬ 
tial order, ami brought from and carried to all parts 
of the building to be assembled In proper groupings. 
Out of the 1,400,000 bundles of patents contained in 
the building, about 900,000 have thus been finally allo¬ 
cs ted In a portion of the west balcony, for instance, 
a wing 270 feet long contains a quarter million bundles 
of patents In so-called “bulk” form, without a break, 


had ever previously been tried Oases divided Into 
smalt compartments to hold copies of tat on* aerial 
number had been auggasted and, in fact, are Mil 
used to some extent tor JM* gfcrpdse. But It wis 
necessary to discard tMHwatJta of farther o t these 
units, called “iodtodgfr* 4se* as they possessed 
grave defects which a WtitoJMal disclosed. Patents 
vary greatly in tolCkfitaa^lpfthe great majority of 
Instances from two to ten Sheets. There {g thug a 
disparity tn the specs occupied toy anjTt'WU* poem as 
tog the top* serial number, not only on SCUtant of tho 
varying thickness of tfafrooptm, bpt also oStampot of 
the variation of tbs sAs peoples. “lotto 

riduar cases wet* thOtKdto* dcrigsM^VllKBHjui^a, 
compartments, dtop enough to 
eept the very bulkiest With toe lgeglrWfcjMA de¬ 
termining the sloe of ttojpdlgtaual 
necoooarily a decided Malr ofapacs ooa ftr sdy the 
wees* of space oocujdeddTW the bulk too* of storage 
amounting to about Tto per cent Jm Stohts t this 
disadvantage and the feet that the upper, ifyuta 
copy collected dust, this tam was a derided Improve¬ 
ment over toe “talk" aridngcnWnt. tn to* Uttar, 
throe moveme nt s are toquirjw for toe ^ptatag* of a 
copy ^ The bundle mast Jm withdrawn outwardly, toe 
copy < wanted polled obi at right angled from its 
wrapper, and tbs taadlf hteu pushed tack. It tbs 
“individual* 1 case, each Snpartmeot hrigg >rt ** 
numbar, toms Is a dtajuot ptac* tor eeofa om, tad 
but one movement is required to u pull, H But, as 
stated before, toe installation ot toe “todivUtaT casts 
bad to be discarded It tttsraUg sts up whkh 


the individual compartments could be stored as g sai r vs 
stock. 

Fig 2 shows the details of out of these cases. The 
framing la made of wood, toe horlsontal shelving being 
slotted for toe reception of galvanlsed-insl vertical 
partitions. Borne of tbs units are Shown before to*m 
partitions are slid into position. One horlsontal row 
of copies has been placed, containing cm hundred num¬ 
ber* of about 8000 individual copies. It will be noted 
that a vertical column of frae-spaca compartments Is 
left to toe right of the partitioned shriving. XU* Is 
tor ton overflow, which is sees to be oc cu p ied ky 
gripped bundles, and which wffl comprise about 10 
per cent of the oouttnts of tbs case. Under tbs wont 
fortune, tbs vutnaas of tola overflow rnapartiamt wffl 
r ep r es en t the wastage of apses ss compared to toe old 
“bulk" arrangement when toe UttstJ* at Us beat and 
Increased up? con di tion. 

An interesting tostare of to* eoUadructton iqtotw to 
the vertical parittlou o? divider In toa horismtal 
“individual" hast, It had to support to* weight of toe 
bundle superposed on it In this new eta* tt hen u* 
structural fuUetton and sen, therefore, ta muds very 
toto, tons taring eo ^ ride vaM e tfra* nperitl 

notate to to* dttidce to tea to ta tari dal fctat ttt 

unto tbs r H v H«u r of to* v smdta nta Uvtafld^ As 

sgtys 

lur a riagla ■AMaaliril H wriW 
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L«tit Wag «a «i*bar*ft* nmNm Nt for filRE tomHHs t n — rmdlo will. A kit*, «*rryl*f a *opp*r win t* flown from tho caik* and servci u the aerial Oater; A larr* man -i r ryln* 
kit* bill pnMnd t* « ftisM with a radio aortal Rifhtt A mwII pa balloon bain* aent aloft with a copper wire to aerve aa an aerial 

How kites and btloom may be pressed into service for pitting up the temporary radio station 


Hm UUcK^tooi Radio 

By Arthur Lynch 

BOORM8 baa been remarkably rapid in radio teleg¬ 
raphy, tod little leas than astound Inf in radio 
telephony^ By far the area t o i l fascination in amateur 
radio has been brought about by the almoot unbeliev¬ 
able development of the radio telephone, fur, had It 
not been for this, amateur radio would still be 
conQtted to those either understanding the telegraph 
eoda or willing to master it through persistent practice 
Whereas, up till the recent past the ordinary layman 
simply heard a Jumble of meaningless dots and dashes 
when listening to radio activities, today the same 
layman can beaMrtrelosi music and regular conversa¬ 
tions which need *no translation of any kind The 
radio telephone has made radio Interest lug to everyone. 

ThS number of radio telephone stations In regular 
operation la truly surprising. The reason for this 
rapid g r ow th la simple enough Until the practical 
devel op ment of the vacuum tube, which In its main 
essentials la simply a form of Incandescent lamp with 
a number of additional elements Introduced into the 
glass bulb, there has been no simple method of gen¬ 
erating radio waves for the transmlaaiou of speech 
Tbs mwtisrerims and sputtering arc, the highly expen¬ 
sive and intricate high-frequency alternator, and other 


clergyman, delivering hit regular sermon, can broadcast 
his voice over a wide radius and reach thousands of 
listeners by means of the present radio telephone 
Music can lie broadcasted with little difficulty In 
fact, manufacturers of radio apparatus may be expected 
in the no distant future to maintain regular broad¬ 
casting radio telephone stations for the purpose of 
furnishing music to the users of their receiving sets. 
At least one company plana to produce a receiving set 
made in the form of a cabinet phonograph, which, 
standing in the home of the user, may be tuned for 
receiving a sermon, speech, music, market reports, 
Government bulletins and whatnot when radio 
telephony becomes still more popular 
The United States Government has undertaken the 
broadcasting of inf firms tlon regarding the conditions 
of the live-stock and similar markets, in various sec¬ 
tions of the country, for the benefit of farmers and 
live-stock raisers. This service Is proving such a 
success that tt will be expanded 
For the benefit of mariners the Bureau of Light¬ 
houses of the Department of Commerce has established 
radio beacon stations, which are designed to function 
with as definite reliability and over as greut distances 
us the lights and other signalling devices. 

And all the foregoing, be it borne in mind Is avail 
able for the layman There la no special code to 


master, while the receiving apparatus now available 
is so simple that uiijone can use It. Truly, radio Is 
now available for cver\body 
Is tt any wonder, them, that we find the camper mab 
lug use of a radio rccehlng Hot to keep In touch with 
the world r happenings or perhaps (o secure a llttb 
music for the evenings entertainment? Instead of 
cretting a large aerial, the cami>cr simply makes um 
of a large kite nr n small Imlloon which is iw nt up 
with a long copper wire that serves as the receiving 
aerial For shorter distances the amateur ran obtain 
satisfactory results with a small outdoor aerial or even 
a doaen turns of wire wound on n square framework 
making wiint Is known as a loop aerial which la used 
indoors. 

Trawlers for Battleships 

O NE of the most significant transformations in Ger 
many has been the wholesale reorganisation of 
many of her largest industrial plants, formerly devoted to 
naval aud military construction, and their adaptation 
to meet the peacetime demands of world commerce 
We show three pictures taken at the well known 
German Navy Yard at WlUulmshaven which lndlmti 
this transformation from war to peace activity One 
of these represents the building of an 8000-tou com 
merclal steamer ujMm wnjs which, formerly, were de¬ 
voted entirely to cruiser and battleship construction 
At this yard, also, there have been built since the 
Armistice several steel steam trawlers, four of which 
arc shown In the foreground adjacent to the pontoon 
gate of one of the masonry dry docks. It will bo 
remembered that the Armistice conditions called for 
the breaking up of several naval vessels that were 
under construction at the end of the war, and one of 
our pictures shows a workman engaged In making a 
long cut through what looks as though it might have 
been a section of the side or deck of a war vessel 


Old-Urns methods have been quite out of the reach of 
the amateur Today, however, a small radio telephone 
set; with a range of anything up to aay 2ft miles, is 
quite within the reach of the average pocketbook 
In any of our Urge cities we now come across several 
radio telephone stations that are owned and operated 
by amat e urs who enjoy themselves by sending out 
radio oob es r u and talks that may be picked up by 
anyone within range and possessing a receiving set. 
Radio telephones are now being employed In certain 
se cti ons for spreading the gospel, so to speak A 
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Twenty Miles a Day 

Inadequate Terminal Facilities and Their Part in Our Freight Congestion 


T HK day of renewed indiiHtrlal ertlvlty Is admitted 
to lie dose at bund With It fflli come again the 
familiar cry of ' car nbortuKt ' with the citation of 
lornmi to manufacturer#, merchants, farmers and others 
by reason of delay in receipt of goods, materials and 
product*, and nucirtaiuty caused by the uJiecunomleally 
slow moretnent of freight 

I am aware that a vast majority attribute this 
habitually slow movement of freight to shortage of 
rolling stock and motive power 1 affirm here that It is 
rather due to shortage of terminal facility, In the main, 
and that not the pure tinning departments of the rail¬ 
ways, but only the engineering departments, will be 
able to correct that conceded defect In onr system of 
national trau*i»ortatlou 

Every engineer—every scientist, indeed—knows tha 
“neck of the bottle" principle as applied to the flow 
of railway traffic, that the loaded cars of a railway 
system may not pass along the lines any faster than 
the terminals will permit, and that the movement of 
freight in normal years has for long been slow enough 
to give haulage by water through the Canal from New 
York to Ban Francisco In less time than that required 
for shipment, trans-continent, by land 
probably not every one who baa specu 
la ted on these matters has stopped to 
think that. In the very nature of the 
case, congestion couUI not be caused by 
car shortage—a proposition at once un¬ 
scientific and absurd Blow movement of 
freight and congestion are resultants from 
Inadequate terminal facilities, from fail¬ 
ure properly to engineer the lines. A 
failure not to be charged entirely to the 
railway financiers, but rather to the on¬ 
coming of that period wherein railway 
credit was weak, and capital difficult to 
be obtained. 

We cannot, however, completely exon 
erate the railway financiers of the past 
from blame for the Inadequacy of the 
terminate. Engineers have pleaded, and 
been refused funds, for terminal improve¬ 
ments, In years when the people of the 
United States (and for that matter of 
Europe) had abundant capital to sell to 
our railways for what use the directors 
wished 

With the dawning of the day of revived 
Industry Is It not timely to consider by 
what means the railways may best pre¬ 
pare, and how they may forefend against 
the continuance of the Inordinate delays 
Which have been so heavy a burden on 
American business and on the people? 

If the American railway house is to be 
set In economic order, the engineer will have to be given 
permission to go full scientific speed ahead, and provide 
that which will enable the lines to perform their 
economic functions 

It was fifteen years ago that the late James J Hill 
declared that one billion dollars a year for ten years 
for Improved terminals for American railways were 
needed to provide reasonable facilities for movement 
of freight 

Such engineering Improvements were not provided 
The engineers hailed Mr Hill's pronunclamento with 
glad acclaim They knew he had simkcn truth. They 
knew that in no way other than by widening the neck 
of the bottle could freight movement be aeceterated to 
that which might be regarded as sn economical haul¬ 
age distance per car per day 
Instead of giving heed to what Mr Hill aald with 
a world listening, end to what the engineers were say¬ 
ing each to his own superiors, conventions adopted 
resolutions denouncing “car shortage" and demanding 
that more cars be bought and more locomotives placed 
In commission. Even the Interstate Commerce Com 
mission named a sub-comafftslou to hold hearings at 
stated traffic center points, «n “ear shortage." 

But these healings developed that, not more cars, 
but better terminals, were the condition precedent to 
solving freight congestion, together with some reforms 
In loading and unloading practices. It came out at 
last that, were more car* bought, congestion would 
be worse That that which was needed was to Increase 
the miles per car per day movement. For, the true 
test of economical haulage Is the number of miles per 


By John Lathrop 

day we move our freight—and not the number of cars 
in existence which are loaded or ready to be loaded. 

The best record of an American railway up to 1010 
had been made by the Pennsylvania system—204) miles 
per car per day, a trifle more than one mile an hour 
About that time, Mr Underwood of the Erie put Into 
operation that road's Improved terminal!, and aoou 
achieved a per car per day movement of 81 miles. 

However, the aggregate of American railways never 
attained an average of more than lfl to 17 mile* per 
car per day, and In many years the average fell so 
low as 18 to 34 These freight cars, on a countrywide 
average of g little more than one-half mile an hour, 
were so slow moving because (a) there was some delay 
In loading by consignors, (b) some delay In unloading 
by consignees, but tc) mainly, because loaded can 
ready for haulage and empties ready for loading were 
detained in terminals where the glut wae so great that 
the railway operating department could not move 
them out 

This Is the clearer when one considers that American 
freight trains move up to 24 miles an hour, or at the 
rate of 576 miles per 24-hour day, white they are en 
route between stations. It Is not necessarily faster 


train movement, more cars, more engines, larger 
trainloads, engines or cant, which must be had per 
force to Increase the movement of freight It Is true 
that under a proper co-ordination of all faculties, 
larger equipment units may be economical. But vastly 
more vital to betterment of traffic flow is the terminal, 
which Indeed Is the time qua non of Improvement 

Imagine complaint of slow movement of freight 
through Harrisburg for the east and west Imagine 
one hundred thousand new cars added to the comple¬ 
ment of the Pennsylvania system, and fifty thourad 
of them placed an the tracks at Johnstown to move 
eastward to seaboard, and the other on the trades at 
Philadelphia to move westward through the Harris¬ 
burg terminal If the present supply of can may not 
he moved through that terminal, how could a hundred 
thousand additional cars be moved through It? Mani¬ 
festly, they could not be! 

The 8,000000 freight earn owned by American rail¬ 
ways would cost to replace about KMX»^00,000, at 
least twice the pie-war cost Their average capacity 
Is about thirty tons Loaded all at once, they would 
carry BOj000.000 tons just about 15 mllee a day Assume 
adequate terminal faculties to enable the Increase of the 
per car per day movement to 80 miles—or to 1.26 miles 
an hour Then 90,000,000 tons would move 80 mites a 
day, which economically would be the equivalent of 
moving 180,000,000 tons tbs present fifteen-mile aver¬ 
age. The war period, of course, Is excluded as tboor- 
nutl and In a special Class by itself 

In other words, we would be economically adding 
88^)00,000,000 to the capacity of tha raUwayt to deliver 


freight And In atm other word* we dokld f ti te oi g atfe- 
ally) boy not anptber car or kxnmotiv* pts$ *Q the 
money Into terminals, and he ahead those six bUUon 
dollars, less the extra repairs on the cars aa they grew 
older 

It Is a ms sing bow generally Ignorant the jmbtlc la In 
respect of the easily understood fundamentals of 
transportation. A South OaroUnt Ohaffibar of Coer 
mere* actually appointed a strong, Influential oommifc- 
tee to tnduoe the railway company to abandon its route 
around that dty for through freight and bring. It Into 
and through that dty I "We want the badass*” they 
told the General Manager. 

But at the same moment as a saving Incident the 
Ohamher of Commerce of gyraeuae was ssklug da 
mending; Indeed—that the through haulage of coal 
for Ontario points be routed sround that dty The 
Booth Carolina Chamber failed, and the Syractteb 
Chamber succeeded, In Its Objective. But the railway 
officials experienced difficulty In convincing the south¬ 
ern Chamber of the fallacy of Its reasoning. 

And consider Chicago greatest rail terminal In the 
world—with millions of through tonnage duurre* 1 Into 
a stagnant pool where congestion foredooms U to re¬ 
main, sometimes for mouth* until soma 
leak may be Infracted into the dam that 
It may flow onward to perform Its seri¬ 
ously delayed economic function for tbs 
Nation Why should freight Duluth to 
Cleveland, for Instance, pass through 
Evanston and Chicago? And so on sd 
infinitum. Chicago itself would be signally 
benefited were all through freight rooted 
so as never to enter that dty And so 
would any other dty, the terminals of 
which are glutted with through cars 
destined to pass coward, the seals un¬ 
broken, to points beyond. 

It Is true that a beginning has been 
made—classification yards such as those 
near to Syracuse, and some routing so as 
to avoid congested terminate. But U la 
the Judgment of railway engineers that 
the vitality of the Isms U not appre¬ 
ciated to one-tenth of Its Importance fay 
the general mass of railway financier* 
operators, legislators and shippers. 

Taking Sulfur Oat of Coke with 
Hydrogen 

F OR metallurgists the presence of sul¬ 
fur In coke Is very objectionable as te 
well known and the trouble is likely to 
become move serious with Inferior coal. 
Moat of the sulfur In coke comes from 
the pyrite* and the pyrites can to a 
certain extent, be removed by washing the cosL 
The washing does not affect the organically- 
bound sulfur, and it barely reduces the sulfur 
content of the coal by one-half in the best case. 
Various other means of getting rid of the sulfur have 
been tried, mainly by converting the sulfur lute a 
cumpdbnd which can either be volatilised or be ellud 
nated by subsequent leaching Heating of the coal 
with steam or air, with chlorine, sodium chloride, cur* 
bon mouoxlds or manganese dkndde has been proposed. 
None of these proposals has been adopted on a large 
scale, however, because they Are either wasteful or 
too coaqpUcated 

In analytical practice coal can completely be l a ri 
furlaad by hydrogen. For that purpoa* the powdered 
coal Is mixed with rise or some other metal which will 
generate h ydrogen on the addition of hydrochloric 
arid, this hydrogen changes all tha sulfur lute sol- 
furetted hydrogen, which escapes. It occurred to 
Alfred R. Powell, of the United Stataa Bureau of Mines 
Experiment Station at Pittsburgh, that coal might ha 
purified of sulfur hy pairing hydrogen through tha 
coking mas*« Tha experiments so 'fa* oondnoted are 
promising* fiot the eogl must be heated for 8 bopfcg op 
to L0OO degress Osnfrgrada when h ydr ogen la used, 
and for longer periods if edba-ovan gas la fo he utfitssd, 
though some of the reaction* trite ®We at a te mp er a- 
tore of 000 degree* the expe rim ent* g* yet have only 
been made on a wry smelt fori* ho w ever, m that tha 
practical dtfficuitia* rornate an unknown factor It win 
be Interesting to note what te tha oute o m a of these 
experiment* end whet i*t tha praotteal gain* 


r HE oulomobifiil will testify that, m order to average (forty miles 
per hour for hu entire journey from start to finuh, he mutt drive 
forty or even fifty when he it on the open rood The man who 
hat tried to get from New Jersey to New York &3> /wry m hu car of a 
Sunday evenmg will add hu testimony to the eject that U u the ferry 
that goverm the tune consumed m the attempt, and m no seme the auto¬ 
mobiles. Yet, curiously enough • when railroad freight lags befond the 
schedule which we have laid out for it m our minds , we ore mchneJ to 
overlook the obvious explanation, and fall back upon the tune-honored 
“cor shortage" to solve the nddle for us The fact u, our railroads are 
ordmartly handling about at many cars as they can comfortably handle , 
and any attempt to run more cart with the present facilities can have 
hut the one result of still further lowering the average speed With which 
the cars move over the tracks. That, under what railroads have become 
habituated to accept at normal conditions, this average u as low as 15 
or 20 miles per day, wtU surprise many readers, yet thu u the fact 
Mr Lathrop u decidedly convincing m hu argument that We must vastly 
better our terminal facilities before we shall ever be able la handle freight 
as it should be handled — The EDITOR. 
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Japanese Veneer Paper 

An Out-of-the*Way Product and the Simple and Ingenious Manner in Which It Is Slade 
By Ssmuel J. Record, Professor of Forest Products, Yale University 


E VERYONE perhspa ban seen fancy pasteboard 
bdkea covered with a material that looked exactly 
like wood. One's first thought is likely to be that the 
grabs of the wood has been printed on the paper Upon 
dour Inspection, however, it will be found that there 
Is hi reality an extremely thin layer of natural wood 
gfaed on to a paper hacking. These wood veneers are 
as thin as tissue paper and a source of wonder as to 
how they can be produced in such large sheets. 

The method of manufacture la the simplest Imag¬ 
inable No expensive or complicated machines enter 
Into Its making The delicate veneera are nothing 
more than thin shavings mide by s Urge band plane 
such aa carpenters nee. This plane U fitted with a 
Made 8\4 Inches long and nearly e inches wide, but 
except for the unusual rise there la nothing remark¬ 
able about the tool In order to secure the necessary 
pressure and relieve the workman from bearing down 
on every stroke It Is customary to attach above the 
plane a long spring pole or bow of bamboo. Then 
about all the workman has to do Is to above the plane 
back and forth over the wooden block. 

The wood commonly used is what is known In Japan 
as “Kiri." This tree is often planted in America for 
decorative purposes and Is generally known under its 
botanical name of Paulownia. It produces the lightest 
lumber In the Far East, is very light colored, easily 
worked and keeps its shape so well under trying 
atmospheric conditions that it has a multitude of uses 
from shoes to furniture, for which no substitute is 
acceptable The tree grows very rapidly when young 
and In eight or nine years attains sufficient rise to be 
merchantable. Farmers find it profitable to grow these 
trees in with their regular crops and sell them when 
about seven inches in diameter Older timber of 
slower growth Is more highly esteemed but big trees 
are scarce. 

For the production of paper veneers the trees are 


cut during their dormant period and the logs stored 
In ceil art to prevent! drying out. If the wood Is 
allowed to dry It will be difficult to plane When 
wanted for use the logs are cut Into bolts about 24 or 
96 Inches long, depending on whether the veneers are 
to lie used crosswise or lengthwise of the Unit'd sheet 
The bolts are quartered by splitting, knotty and de¬ 
fective parts are cut git, and the bark removed. Then 
without further trea&dfmt the quarters are placed lu 
a damp und the planing begun on ono of the split 
surfaces. Later the block may be turned over and 
the shavings taken from the other surface In order to 
preserve the quartered effect 
There Is a certain amount of waste at first but as 
soon as the shavings begin to come off entire they are 
token In order and about 00 or 60 of them bundled 
together. These bundles are then boiled for about 20 
minutes In a dilute solution of caustic soda (Na OH) 
They next are immersed for about fife minutes in a 
solution of ordinary bleaching powder, and then 
washed in fresh water After washing, they are soaked 
for a few minutes in a weak solution of sulphuric 
add, one part to a thousand, to neutralise excess of 
alkali and prevent subsequent discoloration 
The next step in the process Is to spread the shavings 
on a smooth lacquered board, three feet by four feet 
In rise The edges are Joined by overlapping slightly, 
the surplus water Is wiped off, and a thin coating of 
vegetable glue is uniformly applied Dry paper backing 
or lining is then applied and smoothed down with a 
soft brush. Fancy paper with figures of flowers, but¬ 
terflies, leaves or special designs In bright colors may 
he used and they show through the diaphanous layer 
of silvery wood with beautiful effect 
There are two stages In the drying process. The 
paper backed sheets are first hung over a pole and 
air-dried lu the shade After natural drying is finished 
the sheets are gone over with a steam Iron which 


smoothes out all irregularities and wrinkles. The 
satiny white veneer can be printed upon and some of 
it Is prtssed or calendered into fine corrugations to 
give a moire, pebbled or other fancy surface 

The finished shot ts arc graded according to grain 
or other special feature and put Into packages of 200 
sheets each The weight of 200 sheets Is about 01/8 
imuuds Fifteen of these packages make a bale. The 
price per sheet, two feet by three feet in rise, Is from 
2% to 0 sen or about half as many cents. 

The manufacture of veneer paper In Japan Is con- 
find to lamagata City in the northern part of the 
Island, In 1918 there were 13 manufacturers and the 
production was 8*230 000 sheets valued at 208,200 yen 
Later the number of establishments was reduced to 10 
and the output in 1019 was 0,500.600 sheets worth 
227,500 yen, and In 1020, 7,000,000 sheets valued at 
160,000 yen The business furnishes employment to 
800 people, of whom 100 are men, 120 are women, and 
80 are children 

The market for the prodnet is practically confined to 
Japan, Formosa and Korea, with little or no export 
trade The paper is used almost exclusively tor sur 
facing decorative boxes and containers Rarely It to 
also pasted with good effect on the tut Dels of Interior 
sliding doors. It to sometimes used In the United 
States for covers of souvenir booklets, for menu cards 
and certain other special uses associated mostly with 
~£BMqmtaLjuduMtry in an advertising capacity If it 
coriltf be nadf sufficient length it could be 

used for wall paitfr and inferior decoration to good 
advantage lu this country 

The Japanese name for this material to Kiri-garni 
(Fnulownla paper), though some of it Is put on the 
market under the name of Kiri kyogt garni, kyojd 
meaning veneer Not all of it Is made of Paulownto, 
however, and more highly figured woods, such as 
tr^ptomcrla and elm, are occasionally employed 


Correspondence 

Tbs rito n in not rupotobh for •tatssmnts made 
mi ths oorrsapoactoaos c olumn Anonymous conmu- 
mosttois cannot bo conridsrsd, but the usmst of cor* 
respondents wall be withheld when to desired. 


A New View of Eimtelit 


To the Editor of the Sciximnc Annies* 

I have read with much care Einstein's book on 
“Relativity" I regard Einstein as a humorist of 
high order, and shall take much Intercat In reading 
the remarks of your essayists to show that they under* 
stand him and belong to the Immortal twelve whom he 
acknowledges. Singular coincidence—another great 
but serious Leader conceded He had 12 disciples who 
uaderstood t&lm (Was there something racial and Imi 
tatlve fta this?) 

Perctval Lowell was a great humorist and gained 
advertisement by claiming to make proofs of the In¬ 
habitation of Kars. I discovered that Perclval was a 
humorist by reading all his printed works. King Solo¬ 
mon was a humorist—behind the scenes be nearly 
rolled off the throne toughing at hto own decision on 
dividing the child. (How few understand this) The 
Delphlans were humorists. (What else?) Thatoe was 
a humorist (See hto Joke abont falling Into a ditch 
while watching the heavens.) The Druids were hu¬ 
morists. (See their Jokes about the moon as heaven ) 
Various humorists pretend to be trying to communicate 
with people on Mars. The author of “Cardiff Giant” 
was one of the humorists. Recall David Starr Jordan's 
story and Joke about the cot and how all the wise men 
of the United States fell to It 

AH mathematics, where It is not founded upon senses 
and the con c re te , and where It does toot keep true to the 
Criterion of (common) sense has a border edge where 
you step Into the absurd, unreal and impossible— 
(eurda and transcendental*)—because mathematics to 
hat a hsunan Invention by which we try to comprehend 
and measure a world without us tofctoh has no moths- 
mottos. Stopping from the concrete Into the absurd 
and bach again le “the humor of It” of the mathsmat- 


Thto feat Einstein does to advertise hi m sel f by hto 
wft He talks seriously on the concrete, then goes into 
the abstract or absolute, Invents sad adapts s little 


mathematics to go with It, thou comes back into the 
concrete with a whole hit of new absurdities. (Sen 
clocks, bodies moving lengthwise, etc) 

His wit consists In stepping back and forth from the 
concrete and absolute so adroitly that most people fall 
to note tlie transition It makes a droll result, aud 
really to a fine wit Having this “explanation” of 
"Einstein," read his “Relativity” again with the sense 
that you are pernring the work of a humorist, aud 
you will see that your eyes are opened and that you 
understand “Einstein" 

Providence, K 1 Minks H, Paddock 

Lightning in the Sooth 

To the Editor of the ^iKNTiric Amkskan 
I was mmh Interested In the article on “lightning” 
by J Lacbenbruch In the Scikwtikh Amk*han of July 
9th Here In southern Alabama during Jnly ami Au 
gust, we have thunder showers of more or less violence 
nearly every day 

Home phases of these storms arc different from what 
I have observed In the North—at leant In the Middle 
and Northeastern States. We have here the usual 
“chain” lightning which strikes preferably the yellow 
pines which have heavy tap roots. 1 have seen It 
stated that In the mountains of the Northwest the 
trees nre not often killed by a discharge 1 have never 
seen any trees here but what were killed outright 
Sometimes clouds accompanying a thunder shower will 
pass over with a continuous humming growl anil not 
necessarily with any perceptible discharge of cither 
electricity or rain. The growl or murmur is apparently 
electrical as wind sufficient to produce the effect would 
be evident in disturbance of the cloud mass, 

Mr lacbenbruch speaks of ‘sheet* lightning as be¬ 
ing only the reflection of distant chain lightning That 
undoubtedly to often so, but our experience with storms 
here may explain cases where that view Is insufficient 
Down here In midsummer, or at the height of our elec¬ 
trical period, we havo storms In which the whole cloud 
will glow at very frequent intervals with great Inten¬ 
sity Uke a mercury vapor lamp The color to usually 
white or yellowltii but I have seen It when It glowed 
a light rope odor, perhaps tinged with violet. An ap¬ 
proaching or receding Worm makes a fine sight when 
this glow passes from one part to another of its piled- 
up masses. 

That this glow Is not merely a surface electrification 
but to of the particles of the whole mass seems true 


Imtouh* sometime* when «uc*h k cloud approaches the 
earth closely enough to liecome a fog the whole atmos¬ 
phere around one seems on fire When near the earth 
mu h dloplays usually end with a bang M which, by the 
way, one to glad to hear as a proof of still being alive 1 
When the clouds are higher In the air the glow will 
spread through oue cloud to another with only a more 
or lew continuous growl but louder aud more distinct 
than the humming noise In the case I first mentioned 
Almost every evening at this time of year one can see 
on the horixon, clouds burst into this electrical glow 
resembling the so-called “sheet ’ lightning so much that 
1 have often wondered whether the latter might not 
frequently to* mistaken for the glow lightning. In the 
North the glow form might to* present only In modified 
intensity In the higher cloud masses which would only 
be visible at a distance as intervening heavy clouds 
would in that cast* shut it out from below until tba 
storm was some distance off W lUmsux Jorrss. 
Satsnma, Ala 

The Speed of Bird* in flight 

To the Editor of the Hlientivic Ambsicaic 
I have Just read an editorial in the recent issue of 
your classic paper on the above subject, and I have 
one observation which may l*e of interest. Home years 
ago I noticed the speed of the flight of a wild duck in 
Its course down one of the large western river*. I was 
cm a transcontinental train going down grade along 
the bank of the river The river was straight for a 
considerable distance It was late In the afternoon, 
the duck was alone In Its flight, snd I had the Impres¬ 
sion that It was working at about its maximum speed 
l had identy of time to observe its speed as It flew 
parallel to the train for three miles, and at very slightly 
greuter speed The occurrence was so unusual (to me), 
aud the opportunity suih u good one, that 1 made care¬ 
ful note of the relative speeds of the duck and the train 
I took the time of the train In passing from one mile 
post to another and found the speed of the train was 
at tlie rate of fifty miles per hour I carefully noted 
the leaves of the trees for any Indications aa to direc¬ 
tion of the wind, but concluded that there was no 
wind My conclusion was that the duck was flying 
through the air at a rate of from fifty to fifty five 
miles per hour The rise of the duck was such that It 
might have been a mallard, but I could not Identify it 
positively W M Wmm 

Milwaukee, Wla. 
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The Story of the Rail 

How Scientific Tests Axe Solving Some Outstanding Transportation Difitooltif* 

By George H. Dacy 


S INCE the Inception of modem rolling 
stock, more powerful locomotives and 
Improved roadbeds, tbe universal tend¬ 
ency has been for the railroads to over¬ 
load freight cars without proper and 
complete knowledge concerning tbe strew 
and strain and wear and tear which the 
various types of chilled iron cur wheels 
would withstand Annually, innumer¬ 
able failures of car wheels and even seri¬ 
ous wrecks are due to this )a<k of the 
scientific standardisation of tho car wheel 
Industry Evidently, the railroads have 
been too busy to tackle and solve the 
problem as they largely have followed 
theoretical guesswork as a guide In many 
of their car wheel activities The trans¬ 
portation department of the University 
of llllnolK College of Engineering has net 
out to solve these problems ns well aa 
many others relating to railroad trans¬ 
portation riddles In some of this ex¬ 
perimental work, the college authorities 
are working In cooperation with the 
American Hoclety of Civil Engineers and 
the American Hall road Engineers' Asso- Close up ] 
Llatlon, while In others the Illinois Instltu 
tlou la doing free lance research work. 

Some of the railroad track studies have been In prog¬ 
ress seven years snd are the most complete of their 
kind ever attempted and consummated 
The car wheel tests at present In progress are de¬ 
signed for the definite determination of tbe various 
stresses set up in different parts of the car wheel when 
tbe brake is applied on a long mountain grade This 
strain often Is sufficient to disrupt and collapse the 
wheel and many accidents and wrecks on such grades 
are directly due to the lack of stuudurdlwition and 
complete knowledge concerning the responses which 
the individual wbeela will make to a wide range of 
stresses and strains Ktress and strain compensations 
in many instances, are responsible for bolding car 
whoeia together, tbe disruptive operations of one agent 
counterbalancing those of another When the < hilled 
Iron car wheels are forced on the car axle—they must 
fit very tight—an enormous stress Is produced at the 
wheel center Other stresses are developed with the 
application of tho brakes Chilled Iron wheels are 
preferred by many railroads to all-steel wheels, because 
they wear better on steel rails and because they are 
cheaper 

Tbe Illinois tests involve complete study of ths 
strains developed In tbe wheel when the car load Is 
transferred to the rails through the wheels, the com 
penrating stresses which are produced In tbe wheels, 
and tbe loads which would collapse flanges under a 
wide range of conditions. The purpose of these tests 
U to ascertain positively what stresses are set up in 
the wheels under service, what shape and design of 
wheels will best meet these requirements, how thick 
the wheels should be* how heavy and what proportion 
of iron Is necessary in the construction of tho wheels 
to make them safe snd durable These car wheel tests 
at Champaign, Illlnuta, have 
nlroady consumed five years* 
work as, at tbe outset, the 
investigators were working 
on new problems. There 
were no precedents to steer 
their experiments by They 
had to devise snd develop 
original testing machines 
which, under laboratory 
conditions, would permit of 
duplicating tho wear, serv 
lee and traffic conditions to 
which the car whett# would 
l>e subjected In actdal serv¬ 
ice The measurement of 
such stresses la a slow, 
tline-cxhausUng process and 
It takes long periods of un¬ 
tiring effort to attain satis¬ 
factory and permanent re¬ 
sults. In the test work, elec¬ 
trical cou beets and thermo¬ 
couples are employed to do- Tbs rail-reeordtag 4 
termlne tbe temperature re- 


Qose-up phantom view sf tbe mechanism that eeuveya tbe impression ef tbe 
rail strain from tbe rail te tbe recording apparel as 

n lu prog- spouses at all parts of the wheel under varying types of proper Ion 

■ of their service, load, grade and braking Special strain gages road ties 

are used to measure the stretch and strain produced carefully 
<s are de- in the wheels lu both Che redial and circumferential their ben< 

« various directions the tie# e 

heel when The Investigations of railroad tracks are performed much in < 
ide This partly lu the laboratory and partly under actual field concerninj 

llapse tho and service conditions Very detailed studies of the enforced, 

th grades rail, railroad crnestle, rail joint and ballast have been ballast hi 

utlon and made. Under actual service conditions, «U types of downward 

ton which locomotives and cars have been studied operating at ally throt 

range of speeds ranging from one mile to sixty miles an hour the exact 

nation* Special recording Instruments have been devised which particular 
ldlng car are attached directly to tbe rail and by the use of ordinary ] 

one agent gloss-smoked disks and a recording pencil, a line Is stitute as 

hn < hilled drawn on the disks when the rail Is subjected to tho heavy, cr 

they must strain of the load distributed over it when a locomo- These tee 

vd at the tlve or train wheel paseee The deviations of this line until atm 

with the from a true circle are accurate indications of the site amor 

heels are stress, compression and stretch Induced in the rail „ 

s, because when subjected to the burden In exceptional in- K *P 

they are stances, a stream of as high as 50,000 pounds a square rpHAT i 

Inch has been developed In the rail by the action of 1 exploa 

y of the certain locomotive wheels. It Is worthy of special other mat 

ir load is mention that more than 400,000 microscopic readings eumstaocc 

the com were recorded during tbe summer of 1020 In the field dnst took 
w wheels, Investigational operations. Track teats wore made making a) 

i under a on the Illinois Central Railroad near Champaign, on The flnl 

taese tests the Chicago, Milwaukee ft tft Paul Railroad north of lathes, Oh 

set up in Chicago, on the Topeka and Santa F® Railroad In dnctrunnJ 

design of lowa and New Mexico, and on the Delaware, Lacks- fan. Thii 

bow thick wanna and Western Railroad In New Jersey In order which bad 

proportion to obtain results of countrywide application. explosion 

he wheels Research studies have been made of different types Iron wire 
rheel teats of locomotives to determine if they were property de- pipe and ] 



Tbe rsil-reeoctttag device* that gfree smshif-gtsse graphs eg the s t r es s mi strain prodaeil Igdfce 

passage ef e«A wheel efWtrain 


rimed and oogntaHsibincnd Ms a beck- 
nical and sladlllc 3EfcOfM0b 

stadieh bare bean piade at whs nU* 
break under service and the ngaitewtu 
be of gnat value In qrovanttog tip® **** 
tiou of such aerideot*. The onwperMwsa 
ing of the driven and other whagte jm* 
bean investigated—np to a tiarit of Mx 
feet, tbe Hp eec tbe wheel* ora tbp better 
tor tbe nit The effect of flat spots on 
car wheels and their action on tbe rail 
have been thoroughly Investigated, flat 
spots are particularly Injurious to rails 
where tbe brakes of the cot ore ab ru p tly 
and tightly applied, while ouch oottans in¬ 
crease tbe damage to tbe wheeL BrMy, 
these detailed tests wilt result in tbe po¬ 
tential wUndardl ration of chiliad, iron 
car-wheel design and atari rail utUHntion. 
In tbe future as a result of this e xp ert* 
mental work, greeter effldsney will ob¬ 
tain from the service of railroad track¬ 
age and car wheels. 

Tbe question ef hew heavy rails should 
be to withstand the traffic of different 
ion sf the weights and types of locomotives boa been 
covered and an Intensive investigation of 
all typ es of roll Joints to aaeertaln the 
proper length and shape has been completed. The rail¬ 
road ties have not been neglected as they have beeo 
carefully scrutinised from all possible angles regarding 
their bend, their hearing In ballast, what happens If 
the ties ere not tamped thoroughly or are tamped too 
much in one spot Complete data have been obtained 
concerning the most efficient desighs for steel and re¬ 
enforced, concrete ties. Scientific observation of the 
ballast have Included how the pressure la distributed 
downward from the tie through tbe ballast and later¬ 
ally through the roadbed foundation so as to deride 
the exact amount of ballast essential for beet results, 
particularly In cases where the roadbed Is soft, For 
ordinary light traffic, gravel and cinders generally con¬ 
stitute satisfactory ballast, but where tbe traffic la 
heavy, crushed rock and broken stone are preferable. 
These tests will be continued and carefully rschschsd 
until absolutely reliable data ore obtained fas conclu¬ 
sive amounts 

ExpkMdoas Cau sed by AhuuUnm Dust 

T HAT aluminum duet may bo tbe cause of a serious 
explosion, similar to that caused by coal duet or 
other materials, is evident from a description of the dr- 
cumstancee under which a fatal explosion of aluminum 
duat took place in a finishing department of a plant 
making aluminum utensils. 

Tbe finish was obtained by polishing the utensils on 
lathes, tbe dost bring collected In hoods feeding into a 
duct rtranlngtmder the bench and leading to an exhaust 
fan. This fan delivered the duet Into a vertical p^e 
which bad its discharge on tbe roof of tbe building. The 
explosion was due to a piece of No 7 B and B. gage 
iron wire which bed somehow got into tbe 
pipe and bed come into contact with tbe Modes of the 
fan, thereby, n* doubt crest* 
ing a quudt which Ignited 
tbe dust Tbe explosion 
was total to tbe operatives 
working near the blind « 0 * 
of the suction pipe. 

Tbe new ventilating sys¬ 
tem provides tor todnral 
ventilation, The hoods oofr 
looting tbe An* toon each 
brash are led independently 
outside tbe and. 

ctau §i» vaOm yum i» 
fro-fated turn a p ru tew * 
tm tiuuwfc a «Mt again 
naslM trader tbe fisnrti 
cm# m ram mown into 
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Wbss Xwit Tom vm fonnsd It to la U >m« rocks tfcet tk« dhMMur tracks art found Kiftkt Ont of tfe* prints eamUmblr longer and Immensely broader 

than a human foot 

The pnUitdHc Connecticut Yankee waa a dhwiwr, if the record of the rocks » to be trusted 


' Our Prehistoric Inhabitants 

T HtB extstenco of tracks of dinosaurs in the Trlassie 
wndatwMS of the Connecticut Valley baa been 
knowta to feoloflats and to readers of geological Utera 
tore far yean Many of ns have seen stub iroprea 
Mena contained In slabs of sandstone removed from 
tiw places vhere they were discovered and placed on 
asbtoltion Is museums and the tracks bare often 
bets pictured In books on geological subjects I\w of 
US realise however just bow these impressions, made 
millions of years ago on the bottoms of broad river 
courses and along their banks by these prehistoric 
ahltntfa, came to be exposed to the inquiring eye of 
the observer today 

Ten millions of years ago, the Trlasalc or lower of 
the three great divisions of the system of fossil Iferous 
rocks which make up the Meeoeoic aeries was formed 
and at that time there was no Mt Jom or Mt Holyoke 
to add to the beauty of the Connecticut Valley In 
fact; the stream which we now call the Connecticut 
Hirer did not exist, hut In its place waa a shallow 
stream bed which probably followed Its present course 
Borne prehistoric animal which scientists have now 
come to believe was the dinosaur splashed through 
this river flood plain and left his tracks on the soft 
noddy, rippled bottom Slight millions of years ago 
during what is known as the Jurassic period the earth 
heaved, the Trlasalc sandstone was broken into sag 
manta and Ulted up and the foundations of mountain 
peeks now known as Mt Tom and Mt Holyoke were 
tilted into their present attitude They were eroded 
and base levelled during the Cretaceous Period and 
following this the preeent valley of the Connecticut 
Him waa formed Our photographs show this softly 
rippled Trlasalc sandstone^ now hardened into a rocky 


formation sloping down to the present Connecticut 
River and here and there on this rippling surface 
may be seen alight depressions which resemble In out 
Une the tracks of a huge three toed bird some of 
them are slightly longer than the average man a foot 
and over twice as broad Among these larger impres 
■Iona la an Imprint (about as large as a three Angered 
human hand with th middle Anger extra long) which 
may possibly be tin track of a tahy dinosaur or 
more prohahh that of a smaller species of the same 
Htmeriil character 

It Is Interesting to note In this connection that tin 
members of the dinosaur family were not all colossal 
mount! rs k rum skeh tons of these aulmala which havt 
been unearthed paleontologist* hme established the 
fart that dinosaurs ranged In else from tht height of 
a thicken to the nineteen foot monstrosities which we 
ordinarily associate with the name rf this prehistoric 
teptile 

From the position <f these tracks on the rocks and 
skeletons discovered scientists liellcve that dlnmaurs 
were two legged not four legged animals and that in 
bodily < utllne and method of profession the v resend Ud 
somewhat the kangaroo The larger animals had a 
long sweeping stride and It taken a long legged moi 
to step from one of their footprints Jn the rock to 
the next fterie* of six or eight successive steps mar 
he traced but the trail soon disappears under a stratum 
of roik which may be remixed in the future or has 
been obliterated by tbs action of the weather or the 
thoughtless destructiveness of picnickers who have 
built their ramp Are* over this hieroglyphic record of 
dlttoeaurlan tribes which liied long before the human 
species made Its appearance upon the stage of geological 
time—By C if Lewd 


Old Penman Surgery 

I N the American Museum nf Natural Hlst>rv are pre¬ 
served mmo skulls whi<b shew seme daring exam 
pits f Mirgtrv irHOlbtd l\ the l crux tan surgeons in 
tlu time of the Incas The most rtmarkahli t sample 
is a trephined skull which shows a (bar case of tre¬ 
phining before death This Is considered as evidence 
(t a remarkable knowledge of uurgtry among an 
abt rlglnol people Jht skull was < 1 tamed fr mi the 
Inc An cemetery In the \ alley of lucny aud was for 
mHin jtars In a well kn wu ccHectkn In ltru where 
It w is visited h> cel el rated suiscons who found the 
operation was not performed with a saw but with a 
burin or t<ol like that used b) engravers The open 
ing Is 58 tut. bunditdths f on Inch wido and 70 cme- 
bundredths of an Inch lung Iht dati of the skull 
has not Ictn definitely determined but there ia n i 
dontt of its nnle-Tolumhlnn date It U thought that 
tin patknt survived the lerattm am where from 
aevm to Aftetn da>s The i pc ration consisted of four 
linear m lsUmn ns shewn In the in^raving Iht Job 
was a good cne and tbe h me was removed to the dura 
mater I he urn mat of brut removed was about equal 
In that whi h wcnld have l«n rtmoved by the use 
of a modem elriulnr tre phii lng saw Thera was no 
f me tun cf the bone then fore this surgical act was 
precctled by a diagnosis It Is telleved that for some 
davs leforc the operatic n there had bet n an effusion 
cf blood under the dura mater Whether the original 
rr the modem diagnoses Wirt true or false we cou 
elude that there waa In Peru Iiefore the European 
epoch an advanced surgery 

In addlthn we show an artiflclal deformation < x 
hlllted by a flattened skull from Bolivia Ibis Is als> 
in the Amt ilcan Museum of Natural History 
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With the Engineers of Industry 

A Department Devoted to the Physical Problems of the Plant Executive 

This department to devoted to business men, works manager*, production engineer*, and all other executor** peeking the imuemut* efficiency in carrying on their 
work. The editor of thu department wiU endeavor to answer all questions relating to plant equipment, factory management, and industrial affaire in generaL 


The Vacuum Cleaner in the 
Factory 

T HAI vseuum cieeiwr idee b*a at last 
Invaded th<* up-to-date factory, and 
ia proving Just an much of a time- and 
labor-saver there aa tt han proved In 
the hone The factory vacuum cleaner 
in tut of necessity be a heavier machine 
than the domestic cleaner The preaent 
practice la either to have a portable 
daaner Donated on a four wheeled track 
and available In any part of the factory, 
or to lnatall a vacuum pump In wane 
part of the factory building connected 
by pipes to the hone and noaslo In any 
ether part The collector tank, In the 
latter cane, can he placed out of doom 
and In each a position that it can be 
emptied directly into a motor track, 
wagon or dump car for ready removal 
Aside from speeding up the work of 
sweeping and cleaning, the vacuum 
cleaner does a far better job. It does 
not raise the dust as In ordinary 
sweeping, in fact, the dirt and dust arc 
removed and not scattered in every dt 
rection One man and a large vacuum 
daaner installation can keep the aver 
nge factory clean, safe and healthful 

Conservation of Steel Stacks 
Weakened by Corroekm 

T UB conservation of self-supporting 
stool stacks, which have corroded to 
the danger point, by encasing them with 
concrete has itccome a well-established 
practice. Knglneera and owners of 
pow e r plants should know of it To 
demolish an otherwise serviceable eta * k 
simply because the steel shell has lost 
its strength by corrosion, when at o«n- 
paratively small expense and without 
even shutting down the boilers. It may 
be converted Into a permanent concrete 
stack would. In the light of present 
knowledge, be a great mistake 
Rather than tear down a steel stack, 
which was In condition requiring re¬ 
newal, causing shut down of the pumping 
station at South Works, Illinois steel 
Oo, South Chicago, 1010, it wss decided 
to use the cement gun In reconstructing 
the stack By coating the outside with 
reinforced cement gun concrete, a now 
self-supporting stack has been built 
upon the existing foundation 
This steel stack was 179 feet high by 
I feet diameter A reinforcing network 
of sufficient strength to make the new 
stark self supporting without any help 
from the existing stack was built up of 
rods and wire meah and secured to the 
existing foundation holts. A cement- 
gun was then used to shoot concrete or 
gunlte, as it Is variously called, through 
the reinforcing mesh against the exist 
lug steel shell to the required thickness. 
A mixture of sand and cement hydrated 
la the nossle was applied with aa air 
pressure of about 85 pounds. The gun 
crete is 18 inches thick at the base, 
tapers rapidly to 6 inches Just above the 
bell base and then gradually decreases 
to 4 Inches at the top 
The cement-gun remained on the 
ground The dry mixture of sand and 
cement was Mown through the boas by 
air from a compressor working at about 
W pounds pressure Water was forced 
through the water hose of relatively 
small else but considerable length and 
at a pressure great enough fc> 
give a pressure at the nossle In excess 


of the air pressure The operator 
worked upward from the bottom, finish¬ 
ing as be went, m> that at the end he 
was 179 feet above the gun and ma¬ 
terial wua forced up to him at the nosale 
at that point 

All the work was done without Inter¬ 
rupting the use of the stack The con¬ 
crete was applied when the stack was 
too hot to permit holding the hand 
against It The breeching extending 
from the side of the boiler house to the 
stack was also encased with 8 inches of 
concrete while It was so hot thU water 
thrown against It boiled The gnnerete 
was kept thoroughly sprinkled until set 
The effect of the hot stack seemed to be 
that of steam curing and after being in 
use for nearly 8 years the guucrete Is 
everywhere sound and shows no cracks. 

Some Facta A boat Shop Lighting 

B LINDFOLD even the most skilled 
mechanic and he Is helpless Any 
piece of work which he attempted to do 
would be spoiled, and he would be liable 
to Injure himself or some other work 
man 

Workmen In a poorly lighted factory 
are, in effect, partially blindfolded The 
process of maunfacturing goes on, but 
certainly not as efficiently as If ade¬ 
quate light were provldod Yet many 
manufacturers who supply their em¬ 
ployees with the best of tools and equip¬ 
ment fall to consider the Importance of 
the worker a eyes and the handicap of 
poor lighting The efficiency of the 
workman determines the efficiency of 
the machine Adequate illumination la 
an essential factor In securing high 
efficiency of the workman 
Inadequate and improper Illumination 
Increases the probability of accidents. 
A careful analysis of 01,000 accidents 
showed that about 24 per cent were due 
wholly or In part to poor lighting 
While moot employers and employees 
are familiar with the dangers to the 
eyes from mechanical injury, very few 
are aware of the harm done by poor 
lighting Impairment of vision Is a 
slow process, and It may take months 
and even yean before the Individual 
becomes aware of It Fatigue and eye- 
strain, caused by improper lighting, will 
lead to nearsightedness, then to a grad 
ual decrease of vision, and possibly to 
total bllndnem 

Good lighting Is an Investment states 
the National Safety Council, not an 
expenditure. Id- a plant which ia prop¬ 
erly Illuminated accidents are leas fre¬ 
quent, the employees work mom effi¬ 
ciently and make fewer mistakes, a 
closer and better supervision of the men 
ia possible, and the employees are con¬ 
tented and more stable in emplo ymen t 
because of the orderly and pleasant 
surroundings which are sure to result 
from good lighting. 

Adequate daylight Illumination, prop¬ 
erly applied, la the Ideal light for the 
eyes. Light from above la generkUy 
better than light from aide window® 
only (Skylights and monitor windows 
should, therefore, be provided wherever 
possible Large window areas, equipped 
when nereasuiy with awnings, window 
shades or blinds, and diffusive or re¬ 
fractive glass, together with tight In¬ 
teriors, art desirable In every work 
place. 


The light should be adequate for each 
employee The Illumination Intensity 
should be at least twice the minimum 
specified for artificial lighting 

The skylights and windows should be 
so spaced and located that daylight con¬ 
ditions are fairly uniform over the 
working area Saw tooth roof con¬ 
struction gives an ideal daylight dis¬ 
tribution. 

The Intensities of daylight should be 
such that artificial light will be required 
only during those portions of the day 
when It la naturally considered neces¬ 
sary 

To avoid glare due to the sun's rays 
and light from the sky shining directly 
Into the eyes, window shades or other 
means should be provided where neces¬ 
sary 

rollings and upper portions of walls 
should be kept a light color The lower 
portions of the walls may be darker, 
to rest the eyes. 

Machines and work benches should be 
placed to secure the best light available 
Reaches at right angles to waU will 
often he found to Improve lighting con¬ 
ditions. Close machine work and bench 
work should be placed nearest the win¬ 
dows and the coarser work In center of 
room. Machines should be so placed 
that the light reaches the workman 
from the side and falls naturally on the 
work, and that operators, benches, and 
machines Interfere as little as possible 
with the proper distribution of light to 
others farther from the windows. 
Lighting Is Improved by the removal of 
overhead belting. 

Wired glass to recommended for prac¬ 
tically all factory and mill windows 
where prisms are not required Prism 
glass U of advantage where the win¬ 
dows arc obstructed by buildings, espe¬ 
cially if the room la deep By its use 
a better distribution of the light over 
the floor area Is possible. Wired |Um 
should be used in all skylights as a 
safeguard against breakage Ribbed 
glass Uvea better diffusion than plain 
glass, In vertical windows it should 
generally be placed with the riba borU 
■ontal, and will then act somewhat like 
prism glass. 

Artificial light Is required In factories 
and shops, on an average, about 20 per 
cent of the total working hours, not in¬ 
cluding overtime or night work. Where 
night work is carried on, the artificial 
lighting problem must, of course, receive 
particularly careful consideration The 
development of pew and Improved types 
of lights, In many tinea, nukes It pos¬ 
sible to secure satisfactory and adequate 
illumination in any industry and under 
varying conditions. 

In the direct lighting system* which 
Is most oo mm only employed* the light 
from the lamp Ainas directly on the ob- 
J** to be Illuminated Reflectors or 

enclosing adobes are sad tn- lan w ii a oe 

tight distribution, and to diffuse the 
direct rays from the lamp. With open 
reflectors* the glare from the lamp and 
reflectors Is minimised by frosting the 
lamp or tot—posing a n oth e r ityffhetog 
medium and by the use of r ed actor s of 
large area. 

In Mtreei Mgkfto#, the work to Iflumrf- 
noted by light reflected from the cefltng 
and walls. The glare from the lamp to 
avoided, the reflected glare from glossy 


surfaces Is reduced, and shadows are 
greatly suftoned, indirect Hghtjng to 
the nearest approach to daylight. The 
new development* In Incandescent tompe 
of high efficiency have reduced the op* 
orating cost of indirect lighting and 
increased its use. 

gemi-bUtaecf lighting combines the 
features of direct and Indirect lighting 
systems. An opal glam bowl la used 
below the unit and permits a part of the 
direct light to pass through, while other 
rays are r e flected to the celling and 
walls. By varying the density of the 
opel glass bowl, various degress of di¬ 
rect and Indirect Illumination may be 
secured This system to rarely used 
for Industrial lighting but principally 
for ornamental purposes. 

Loos! Ughting alone should never be 
need, except for a few special opera¬ 
tions. A moderate degree of general 
lighting from overhead lamps should be 
supplied even If local Illumination la 
necessary at the machines, but when¬ 
ever possible a system of general U 
lamination only should be used, as this 
gives the moot satisfactory results. Bare 
lamps should never be used a# local 
lights at machines because they tend 
to blind the workman and to moot cages 
shine more strongly into the eye* of the 
man than on the work. A deep reflector 
which envelope* the lamp so that no 
portion of the bright filament ia visible, 
should always be supplied. This will 
keep the light out of the eyes and will 
concentrate It upon the work, thus per¬ 
mitting the use of a smaller lamp and 
saving ©Metrical energy 

Photography In the Industries 

T HE} possibilities of applying photog¬ 
raphy to industrial and business rou¬ 
tine have only been touched. For It to 
certain that there to no better or more 
rapid manner of copying maps, plans, 
records, drawings, tracings, blue prints, 
valuable documents and other things 
than by means of the special cameras 
now available for Just this class pf work. 
Furthermore, the copies can be made 
to almost any scale, with ratotlon to 
the original. 

No plates, fllms or even a darkroom 
are required with the special copying 
cameras, to order to Obtain a perfect 
photographic oopy All the abjection- 
able features of ordinary phonography 
are eliminated. Ooptos of any and ill 
written, printed at drawn matter, 
whether contained in loose Asets or 
bound volumes, can be made m a mo¬ 
ment's time. Direct, durable ptanajMnt 
ooptos from any stood origins!, osn bs 
made actual Hit, enlarged e» re d uced 
as desired 


Tka Boilt-Ia Electric Motor 


L ima t>T ttttt, tee ettetrle Mm 
1 baa bMB developed lata tie boUt-ta 
meter idea. That la to tar, tfe al t eulc 
motor, laataad at Mac pie«|id aa the 
ealila£ door or trail aad eoaaeettd trite 
dm machine by mease at a Mt la 
aotr bout right tato Me lath* dlak 
Binder, Jointer, manor eg Other ma¬ 
chine. Thai the aacftfae la,man vir- 
toanjt a aritaatatead aattirtth all the 
advgattMi Hat aa* eaa a # a<t l n tm- 
•q** Vartfeacmot* there m&3» ao 


ftt motet tt bant right late Urn mm 
chine at tea teattty. 
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Tha Otvtr Patrol Memorial In coarse of construction, 
which has called for 70# tons of granite 


and rerjr large and choice plots can lie had as high as 
¥2800 The cemeter} Is open to animals of every de¬ 
scription, so here *t find canary birds, cats, homes, and 
even a pet lion ouee owned by Trinees* Lwuff I'nringhy 
remont dog eoffins are Inexpensive, and are made on 
the premises hut metallic aim caskets Are pro\ided 
for those who wish to spare no <xpenso for the last 
rites for their pets Home of the tombstones show 
% hat a grip dumb aniiuals hare on their owturs 
Here are a epitaphs * Mignnn, dearest mid Isni 
friend 1 "Willie om of my dturly beloved pets' , lies 
sle, ever faithful and true, loved by all’ Our dear 
little comforters ‘Jon Jon 1 and Daluv " and so on 
Some of the more aristocratic Inhabitants of those 
silent acres are Interred In pn^entlotiH man sol num n 
lasting as high uk *12,000 This mmtiry Is now jl 
\ears old nml then arc upwurd of 3000 Interments 
On Sundays there* art* often UK) visitors, mid 17 untie 
mobiles have lieen eouuted outside the gate at one time 
Phene hgurt^s are significant bh showing wind an np 
]H*al domestic ]>et*, espc* tally tla? dog have for u» 
and tills feeling knows uo iMiuudirry fir InnfpiHge SI mi 
lar cemeteries are found In Kugland and l* ranee, and 
as no gathered our facts, In equine a reqmst for In 
formation from Japan There Is no Hast or West for 
the dog 

Wearing the Scales for Good Measure 

T HK lemon pbltcr shown In the accompauylug illus 
trution believe* In efficiency At least In det< rinhi 



A lemon picker who carries his weighing outfit with 
him, strapped from his shoulders 


Hie Dover Patrol Memorial 

T HE Dover Patrol Memorial has recently been com 
ptoted It is in the form of an obelisk, as may Ik? 
noted in the accompanying photograph which shows 
this monument In course of const ruction The obelisk 
t> 84 feet high, the base la 21 feet on each side of the 
square, and the stone shaft gradually tapers off to alsmt 

5 feet at the top Seven hundred tons - 

of Norwegian granite have been used In 
the construction of the memorial 

Dog’s Aero Beautiful 

T HIS train stop* for ■ moment to let 
Off a few passengers at Hartsdnle aijd 
hurries on. One party evidently in deep 
trouble and carrying a somewhat henw 
box, enter a waiting antomobile and are 
whiaked away ttp the hill If we follow 
them we soon reach a 5-acre cemetery on 
a delightful slope of one of the West 
Chester HlUa Just north of New ^ork 
City We might expect to see the hearse 
and all the panoply of woe, but they ure 
lacking, although real sorrow la there for 
we have reached a burial ground for de 
ceased pets, otherwise a “canine oem 
etery “ 

The dog shares equally with the horsi An expen 
In man's friendship, and lnnus Intlmacv 
with the dog la apt to 1 m? much greater 
Now, when a dog Is sick be is taken to a hospital 
where an expert veterinarian attend* him without cost 
to the master and If he finally suecumlw lie tun rest 
for all eternity in a permanent resting place with 
others of his kind Previous to 1NQ0 the dlsiswltlou of 
deceased pets was a disturbing problem to the <me-tlmc 
owners. If they lived in the couutry they might bury 
'old dog Tray" in the garden, but If they sold the 


lug Ids dally wage he must keep tratk of him mum 
]Mniuds of lemons he has picked, and this cnllH for 
constant weighing operations To this end this ingen 
lulls picker hus made a simple shoulder strap arrange 
ment to which he sttiuhcs a spring balance It is but 
the work of u moment to fusteu a jmlr of wire books to 
the fruit boxes and get. the weight 



An expensive mausoleum for a deg, which la typical of the more 
graves In the Hartsdate C anlne Cemetery 

* hospital A Milk-by-lhe-Can Plan 

thout cost | \ Ul«h cost of distribution milk Is every* hi re a 

; tun rest 1 loarttr, and the manJn Istwctm prodmilou cost and 

lace with retuil price is so wide In mini) titlej* and large towns 

Mmltkm of that It Is not such n very dlKUult matter for the nearby 

e one-time producer to sell direct to large consumers at a sub 

light bury stuntlal price reduction, jet make tm exmlleut nddl 

- sold the tlonal profit himself Lurge-quuiitlty tustnroers are 


iHH'CKKiir\ With them d< livery and collection labor 
is a low minimum Without tin in serving many smalt 
user*, (hi product r liecmw* essentially a retailer null- 
Jist to tlic i xjh uses whbh make distribution cost or 
dltiarlly so high 

In a Boston suburb a unique business In milk direct 
from farm to consumer tin a quantity basis la done sut- 
cessfiiUj by a Townsend Harbor farm 
'Phis farm lifts some forty customers, each 
of whom takes an 8% quart can every 
other day Tin customers are restricted 
to a terltory ihsIIj sirred iHdiverlng by 
auto n high w hool Inn covers the entire 
route in alsmt an hour 
And the price <hurged for milk la 12 
ci nts—sev oral cents lielow the regular 
Boston price In fmt the dairyman do- 
lug this business figures that he saves his 
uiNtomers ¥24 a daj 

lu securing customers, this farm dis¬ 
tributed a circular in whhli It explained 
t lint the prlmipul reason for the high 
retail milk price was the service the eus 
toinor demanded of tin retailer You 
<iin Ik? your own milkman, * be declared 
We will deliver an H& quart can of 
milk that will km p sweet for several days, 
elaborate It Is from u luhenulln tested bird, saft 
mid pure It is rhh In butter fat We 
supply milk tHdtles 'Ion empty tlio big 
uni Into Isittbs slip on tlte nips mid mt lium on lee 
I wo days lalir or four tliius a wnk, w« tail for the 
imply tan and haw a full one \mi get this splendid 
milk for $L a can 

>ou <ati slum It with (lie lady upstairs or next dour 
If yon (uimot use four quiuts a day You pay oocc a 
month W< nsim the right to ri fuse your order— 
wi only hav< ou< prlrah lu rd - or put you on the wait 


property the tiny grave 
aver which the children 
bad abed many a hitter 
tear, waa loot 
Entering the gates we 
find a cemetery not 
looking very different 
from tboM where hu 
man being* are interred, 
except that the plots 
wwm a Itttlo smaller 
aqd the tombstone* 
are of modest dimen 
doav, Here anyone can 
buy 4 ftfw square feet, 
the atteUaiun-slaed lot 
costing $K5. A moder¬ 
ate charge for “opening 
the grAve" etc, U 
made se that the m 
ptewlrftt prohibitive, 
and even rfwp giri* and 
osei dntere hare been 
kftovtir t» bny small 
ptyfc tea tWr brioved 

psti. Of conrtei those _____ 

«ho *Mh twin qwM Qttmti riew «f a eontar of lha HartaiaU Caatee Cewetery, which la located oa the dope of one of the bcaatifol 
caa ho aecoausodatad, u "" r “ Wcctchotcr Ull% ]aat north of New York City 



lug list, mid ahio to re¬ 
fuse an order on tbo 
land* of territory Wo 
caunol afford to go too 
far to fill an onlir ’ 
This plan, handled by 
the originator, works 
w ell Tli ere is good 
business sense in It, and 
It ought to anccocd 
quhkJy In many places, 
during liiesc days when 
nearly everybody I* 
looking for prurtlcul 
ways to cut down ex 
ptnuea It Is good be¬ 
cause in eliminating 
service It puts nothing 
ou Uie cousumer whUh 
(lie averago housewife 
can t readily attend to 
Emptying milk fnnm a 
largo inn to bottles Is a 
little tiling In Itself, but 
it In the collective per 
forum nee of mirh * little 
things ’ that adds much 
to tho retail prie< 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work tn the Arts 





Load-speaking telephone that makes 
ase •( a cone-shaped parchment 
diaphragm 


Something New In Loud-Speaking 
Telephone* 

T HE al»OYo UlnHtrntton represents nit 
attempt to get aw ay from the usual 
principles of loud speaking telephony 
The Inventor In this case has til mod nt 
a pnrity of sound that la not obtainable 
with devices thnt make use of metallic 
diaphragms oiwratliig In confined qusr 
tew and subject to all kinds of paraalttc 
sound waves nud Impedances due to air 
compression 

The present device It will be noted, 
makes use of a large parchment cone 
which arta as the diaphragm and horn 
combined At the apex of the cone 1h an 
armature, which U actuated by a i»lr 
of dcctromugneta contained lu the ens- 
lng mounted on three anus and centered 
In the parchment cone As the < urn nt 
fluctuate* In Lbe electromagnets the dia¬ 
phragm or parchment cone is acoird 
lngly vibrated, reproducing certain 
sound waves. Because of the absence of 
a definite pitch In the parchment cone 
the sounds produced by It arc not sub¬ 
ject to the distortion that occurs with 
metallic* diaphragms which have a fun 
damental pitch of their own The pres¬ 
ent device is suitable for the reproduc¬ 



tion of phonographic mush., in conjunc¬ 
tion with a special tnlcropbotie attach¬ 
ment, for nddrcsalng a large gathering, 
for radio reception purposes, and for all 
kinds of work calling for a loud speak 
lug tolepbonc 

An Automatic Kitchen-Hand 

T HE taunt attempt to help out the 
hard pressed housewife takes the 
form of a universal electric motor and 
stand which can be made to serve for a 
largo variety of duties. Thus the motor 
uud stand may be applied to tbo arduous 
task of grinding the Ice cream freoxer 
or beating a mess of eggs or stirring a 
large batter of dough for bread or cake 
It may l>e applied to driving the meat 
chopper or polishing the silverware A 
small grinding wheel driven by tbc mo¬ 
tor senes to sharpen the various house¬ 
hold knives, scissors, tools, and even the 
blade* of the lawn mower 

A New Test Vise for Electric 
Service Work 

A SFW test vise for use In testing 
generators, starters and ignition 
hi atoms ha* been recently rioveloped by 
a Chicago manufacturer The deep re¬ 
cess la tbo bed plate of tbc vino auto¬ 
matically centers a round Instrument 
under the take-up screw, while a square 
or irregular shaped instrument la held 
on top and against the side of one of 
the flat steps and Is then held down se- 
i urely on the bod {date by the threaded 
strew In the grtoscneik Adjustment of 



Special visa for holding a motor or 
goMrator In poaitkm wluta It la tasted 

the driving belt or chain Is secured 
through a 6-Inch movement of the bod 
plate, operated by the ball crank handle 
on the front ^ 

The Milking Stool Brooght Up to 
Date 

T HE last word lu a milking stool la 
a iUble product Sounds Mbs a 
pnnf Yet anyone who fags ever milked 
twenty bovine* and tried sitting Upon a 
little flat, square board, supported pre¬ 
cariously by one wooden peg under the 
middle will recall bow unstable a pedes 
tal It was. Modern sanitary science 
asks for a clean stable, a clean cow, and 
deauUncss In the person, clothing and 
equipment used by the milker In order 
that germ-free milk from the producer, 
lfadaxa Cow, may not be contaminated 
before It reaches the ultimate oon- 
sumer 

Should the new stool become sotted It 
can be washed, even boiled, for ft is 
made of alamlbwn strengthened by a* 
alloy It weighs but two pounds and 


can be shipped lu a compact parcel and 
assembled by bolts. The concave sent, 
which 1* merely a wide Hu with a hoi 
low center, Is comfortable to use and 
convenient to carry upon the arm leav¬ 
ing the hands free to carry the foaming 
milk palls 

A Grinder Used for Snagging 
Castings 

F OH snagging castings It Is essential 
thnt a grinding device combine large 
amounts of iwwer with light weight. 
This grinder, Just Introduced by a Mas* 
Hiahusetts manufacturer, consists of a 



This motor-driven stand can he applied 

to all kitchen tasks, from making 
tea cream to pobsiting silver 

shaft with a handle on each end. Inatde 
of the shaft Is a switch and a wheel 
with Its mountings rotates on the 
shaft lbe mountings for the wheel 
are used as the motor, which Is of the 
squirrel cage type, but reversed so that 
the secondary member of the squirrel 
cage construction rotates around the 
winding Instead of Inside This rotating 
momber consists of a thin shell of mal 
lea hie Iron carrying the bars of copper 
The wheel flanges and end plates are of 
steel *o a* to curry the magnetism The 
current flows through the copper bars 
across the copper lined end plates to the 
copper burs opposite In this way every 
part of tho rotating member Is used to 
carry current, magnetism, or both, ex 
cept tho wheel Itself The very ns turn 
of the electric motor and the principles 
on which It works leave room for much 
ingenuity on the part of the designer, 
the present model takes full advantage 
of the possibilities. 

Doing Away with Rowlading la 
Motion Pktnra Projection 
AFTER a film bag been run through 
A the usual motion picture projector, 
It Is obviously necessary to rewind the 
Aim on to another reel in order to co- 
store to its original form. This process 
is expensive, time-consuming and helps 
to wear out the Aim. From time to time 
Ingenious mechanisms have been intro¬ 
duced with a view to eliminating re¬ 
winding, and we have the interesting 
apparatus shown la the accompanying 
JUustmUou to add to tboes that have 
gone before. 

The present m e chanis m take* <*» 
place of the lower msgaslne of a tootiegt 
picture pro j ector. The basic principle 
of thin Invention Is a rotary cQttfrfiCttty 
drum which wind* the film from the 
outside and flattie* in the tenter by 
means of ten flaggy* which feavcf wtyh 
the drum and held the fib* outward, A* 
the fib* mm up the finger* yWd t* 
wardly and at tha point where the £m 



enters, the** Anger* are lifted and Ipw* 
ered again hy post tire cam action. 1 

The schoolboy 4 * trick of winding ibis 
strap Into a compact reel, by insenfttg 
the plain end through the buckle fefrt 
running It round and round the bunds 
of the loop thus formed. Is not ted Af¬ 
ferent In principle from the new device 
to suggest that boyhood experience may 
have fnrnlahed the necessary Inspiration 
to the Inventor 

The Inventor of Ibis device debus 
that the creepage usually taking place 
when the film Is wound upon tile lower 
red of a standard projector la over¬ 
come in this device The creepage his 
a tendency to scratch the delicate emql- 
slon of the film, during projection and 
during rewinding. 

With this new device the film la taken 
from the motion picture projector and 
inserted about two inches into the re¬ 
versing red. No fastening whatever la 
required, as the fingers bold the fib* 
down, thus keeping the film from creep¬ 
ing. The film is not wound In a round 
form but Is pulled from point to point, 
inside the Angers, thus winding the film 
in the form of a decagon The film also 
runs over an automatic governor which 
keeps the film at a very light tendon, 
this tension being maintained constant 
from start to finish. Bach machine Is 
equipped with special core red*. One- 
half of a red Is placed In the machine 
before winding and when ready to re¬ 
move the other half la snapped on and 
the film la then pulled out, ready for 
Immediate showing; Rethreadlng, la 
cam of a break tn the film, is said to be 
greatly simplified. 
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PATENTS 

ft YOU have an invention 

A wfcfefcjrou wteblo patent toumo 
write ihflV sndlreefy to Mona A 
~ ' sari* la regard to the best 
lac protection Please 
_ .._ ct • model of your in¬ 
vention Mra a description o i the 
sRpWniiig !«• operation 
AH eommuuteations an strictly con- 
fldaatbJ Our vast practice, extend¬ 
ing over a period or seventy year*, 
enable* us m many eases to advise 
in regard to patentability without 
any expense to the client |Our Hand- 
Book on Patente ie sent free on re¬ 
quest. lids explains our methods, 
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Pw u MB rt fiey> goads 

(Contkmrt from pogoJM) 
into tbs backets oC the concre te misers. 

Another result of this In addition to 
the marked Improvement of the finished 
road and the reduction In crack* Is that it 
speeds np construction Records from 
which misfit be struck an overage of day 
runs are not yet avalfehle, but under the 
present system engineers say there has 
been a decided increase in this average. 
On one typical job—that on the West 
Chester Pike previously referred to—a 
gang of forty men has been averaging 
88fi feet of new road every day of twelve 
hours. Thp minimum day rUn has been 
shout 800 foot, tho maximum 500. Five 
trucks operate with this gang One sec¬ 
tion of two and a quarter miles for which 
the contract allowed one hundred days 
was finished in thirty three days. 

With the dumping of materials direct 
from trucks to the mixing machine a 
second handling is eliminated TIk* cur¬ 
ing process in Pennsylvania follow! the 
general modern highway engineering 
practice In other states Roads are 
leveled with a template and the morning 
after completion the days run Is covered 
with gravel and rock. This is sprinkled 
dally for eight days to permit the concrete 
to dry uniformly The covering Is left 
on for twenty-one days, by which time the 
road is ready for use 

Engineers at work on the system say 
that cracks in the concrete are running 
| from three to six a half mile, but In 
I nearly every case, under the new spedfl 
cations in effect this year, tho fissures are 
slight and appear only In the two-inch 
j surfacing above the wire reinforcement 
These are filled at once with the asphalt 
1 mixture used In making the expansion 
joints and so far cracks so treated have 
not shown any appreciable widening. Last 
year the concrete road cost In Pennsyl¬ 
vania went up to 100,000 a mile, an In 
crease of nearly $25,000 over pre-war fig¬ 
ures The total cost for the mileage 
under construction this year Is not ex¬ 
pected to exceed $50,000 and on some 
sections Is considerably lower 

On grade# of eight per cent and lesser 
grades running on sharp curves the De¬ 
partment Is laying a paving of hillside 
brick, cut to afford a grip to the caulks of 
horses, on a base of six inches of con 
crete. The brick used is made of shale, 
with a wire cut lug, and Js grouted In 
with cement On this type of road the 
mixture for the concrete base is one part 
cement, three parts sand and six parts 
stone For the plain and reinforced con¬ 
crete roads the mixture la om part 
cement, two parts sand and three parts 
stone 

A Problem and Ita Attempted 
Solution 

{Continued from pope Jtf) 
the new design It contains oopies 
placed In the compartment* about four 
month* before the photograph was taken, 
It was in no way 1 ‘dressed up” for the 
purpose of taking the view A compari¬ 
son between this picture and Fig 1 is a 
complete demonstration of the difference 
b et ween the customary and the newly 
worked out means of storing copies. The 
patents In both cases show the results of 
four months' palling from groups which 
at tbs beginning of the period were in 
perfect allotment end proper sequence 

The case illustrated In figs. 2 and 8, 
while demonstrated practicable and vastly 
superior to the old way beyond any jjwe- 
•Ibility of doubt Is a long way from be¬ 
ing standardised as the regular Patent 
Office p roce dure This case Is not of 
cheap construction, on He face it cogts 
considerably more than open biu* j of 
equal capacity Extensive Installation of 
this style of equipment ennhot proceed 
without fecial provision for It in the reg¬ 
ular appropriation or in a spuria! Wfl 
The Patent Ofifce, sines the demonstn 
tten of the advantages of the nsw-atyte 


case, has managed to provide enough 
cash out of Its extremely circumscribed 
funds to Install eight of the units shown 
in Fig 2 These eight units will hold 
eight weekly Issues of patent* Perhaps 
the implication that the Patent Office 
every week huaics enough patent* to In- 1 
sure that a stock of the copies tom fill a 
cose of them* proportions will be illumi¬ 
nating to some who had not realised the 
scale upon which Pateut Office operation* 
are carried out 

The Ideal, of course, would be the pro¬ 
vision of sufficient money to enable the 
Patent Office to store It* entire stock 
of copies, within a reasonable time, la 
filing case* of thl* ehurat ter This Ideal 
It Is hoped will Ik? approached when the 
efficacy of the new equipment will Ik* dam 
oastrated beyond question With the np 
proprtattona that are available for the ] 
present fiscal year lteglunltig July 1, 1021 
an Installation for almost a years um 
may be Instituted Whether approprla 
tkms can he obtained for the J,**>,<**> 
bundles of patents already granted to 
take them out of the old, inadequate, in 
sufficient and expensive condition* In 
which they are now stored Is a matter 
for hope and future determination 

Tho point, however, 1* obvious. Copies 
and copy palling bus always been the 
*k< leton In the Patent-Office closet, for 
tbo very excellent reason that no method 
of storage has e\er before been known 
width would moke the Htontge and the 
pulling dean and precise Now such a 
method Is known, and at the dltqsiMil of 
the Patent Office It has boon demon¬ 
strated on h scale small enough to be 
sure, yet large enough to give foundation 
for the estimate that if the entire In 
fttallatlon of patent file* were of this 
latest type, a reduction of force of 30 
per cent In the copy pulling branch of 
the Patent Office could be made with a 
reduction of Inaccuracy of 90 per cent It 
is difficult to exaggerate the loss t» com 
mtrrlal inti rest by the report that a 
certain patent is out’* aheu It 1* merely 
out of place, and the loss to the <*ovt rn 
ment through the reprinting of jwtents 
that are thus erroneously reported to he 
exhausted Along with these gain*, there 
would automatically come a material re¬ 
duction In the extent of exetutlve super 
vision of copy storage and copy pulling, 
an appreciable Incrcnsc in r< \enue from 
the sale of copies, and an immeasurable 
improvement both in the quality and the 
speed of the aervics to the puhlU b itmliy, 
if the framing were of steel instead of 
wood there would bo attained a favorable 
condition not now existing In tho miles 
of inflammable shelving spread through 
the corridors and galleries of the Patent 
Office But of course the Immediate 
problem Is to obtain equipment that will 
permit service, collateral advantages are 
of merely collateral Importance The way 
has been shown bow to dispose of this 
vexing Patent Office problem for all time, 
it is to be hoped that Congreea can be 
mad# to see the wisdom of making it 
possible for the Patent Office to pot into 
effect the solution thus offered 

The Largest Crater in the World 

T WO Swedlo^ scientists named Waddell 
and Ygberg recently made a journey 
of exploration through Iceland with the 
interesting result that they discovered the 
largest volcanic crater In the world. It 
took them nine days, using three horses 
and sledge* to cross the great sea of ice 
of the Watnajokd from west to east In 
order to reach Kolar on the Fjord of 
Horner Upon the HffgjOkel they found 
a tremendous volcanic crater containing 
hot water and no lees then 8 kilometers 
long and 5 kilometers wide. It was sur 
rounded by a number of hot springs. The 
Swedish savants who discovered it named 
it tbs ttvea crater, and It Ie regarded ae 
not only the greatest crater in Iceland 
but probably, so far m Is known at pres¬ 
ent* the largest lu the world 



The name tndioetes what 
Tyco* means—a complete 
service Industry brings 
its temperature problems 
to the Tyco* organization 
because its products em¬ 
brace every need* every 
especial requirement that 
manufacturing conditions 
may call for 
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Timken’s International Law 

Not only in the United States, but in every country 
where well built American and European auto¬ 
mobiles, motor trucks, and tractors operate, Timken 
Tapered Roller Bearings, in an ever ascending 
majority, are consistently conserving power 

TIm ortghMl Pwst and dw Airtan tnw dn rto w.ofs TV w fc — Ba n rin gai i isi ilu ma nt ImatnJmm • m»Jn m»hm* arfBcuhf 

THE TIMKEN ROLLER BEARING CO, CANTON, O h 

Ttmfccn T aptrtd Roller Boarinjp for Pamnjer Cara, Tmdu, Tractor*, 

Tnatfm, Farm JmpUmcnth Machinery, and Industrial AppHancm 
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Do Your Prices Block Sales? 

Counters make posable a lower pnce for many a 
product for they make sure of a higher producboo- 
rate The machine operative works as if you person¬ 
ally watched when his work b watched through die 
medium of a production-record —put before you by a 
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Make Your Concrete Floors 
As Hard As Granite 
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I MAGINE two 
brawny human 
arms going into action 
to shove aheavy weight 
high over head. There 
you hove toe action of 
toe powerf u l hft arm 
and link which connects 
the Van Dorn Meehan 
leal Horizontal Hoist to 
toe truck body 


As the body rests upon its bed the hoist arms 
are folded co mp ac tl y away beneath the body 
When the ho—is operated these arms push to* 
body up—up—up both arms gradually straight 
ening until they are holding the body firmly 
high in air The body can t settle or tilt sud¬ 
denly under the shifting load. 

Gravity plays no part in lo we ring the body 
The hoist arms pull down toe body folding up 
jack knife manner as the body descends 

The body con be raised locked and lowered 
from any angle up to 45°—the automatic stop¬ 
ping point The truck can be driving away 
while body ts lowering the hoist disengaging 
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By Crude HaiUm Calhoun 

T HERE waa so Uttie dls 
cnaston of the water aop 
ply for Optra tins the Tan 
am* Canal when the quo* 
tlon of tha aea 1ml or lock 
type of waterway waa be- 
|B » considered Bngterere t Tb« via* of water la th 

favoring the aea level canal m*w* mr witamd i 

wen of the opinion that «a tent a wfcm tim 

there would sot be sufficient • Wwari* the A 1 

water to operate the lock 
type the creator part of 
which waa to be 86 feet 

above aaa lerel After convolution with name of the 
moat eminent engineers In the world Preeldent Rooee- 
ralt took tha respooalbUItr for deciding In faror of a 
minority repeat recommending the lock type 
Tha water for lockages and floating reaaels at the 
66 toot level from Pedro Miguel to Oatun a distance 
of SSB3 nautical mites in the present canal waa ob¬ 
tained by bonding a dam across the Chagres Hirer at 
Oatun and then blocking tha GslUard Out < formerly 
Ontehra) by the locks at Pedro Miguel This has 
created an artifldal lake with an average area of 
MB aware mllea, extending from Gamboa to Oatun 
ahd reaching with Its octupns-Ufce arms far Inland 
through the Jungles Only a portion of this lake area 
in the vicinity of Oatun locks was cleared before flood 
tag gud In the rest of the area the Jungle wag literally 
drowned Urn gradual rise of thin water In the green 
Mb W cMmMtpa of tin 4u> wot one of tb« 
neat tttgtebBr wootlfnl right* of notoro ror wit 
tMM) tbtWk behind it all waa tha hand of man 
Saw tha Mka anmata a at aan bleached 

■tnUt«ea «troea, anea at ctertopriy baaatlful aa only 
hwea and trapfetl tnaa> can bo, bwriaff ocwrionri 
mniehea at otmtta Ska tenaeal oMiw of nature 
fap er l tn « ha# #howa that ao far thcto baa boon 
-#*ff WMfcrcir aytraHn# the canal though durlna 
Mki m «aaSh m tefca waa at the loweot lord 
(a mif, dna to Iho nwMinr of loAadaoaml tha fact 
fh^i X Ota* am at Aa lcayaat dir aaaaoeee la a toad 


I Tha tim of water la tha grsaa Jtmsfs opo* eoa nphrtl on of Uv* Uun im om of the moat trajricatty beautiful afritt* f 
astwra avar wttatwd Tha djrlu )un*W Is aaan In thU vl*w when t h* aurftw* f watr was P/4 f«*t above mean 
■aa lent 1 Wham tfcara la a aorphu of water during tha w -t amarai H Is wasted over Uie at Itwsra *n tl* Tatun Dam 
« LoWda g towards the Atlantia from tha spUhray with tha hydroelectric plant In tha fontro md and the Chaaroa River 

la feet below 

Some features of the water supply for the Panama Canal 

on with some of the many years Hie dry seastn In I nntmm ustialh lasts (tax t *t<i nnl wn 

«rtd President Booee- about four months and during the rest of the v*ar the appreciate III and I 

ecldtog In favor of a almost constant rates tend t«> keep the lake nt a from the M to the 

a lock type high level and furnish more water than Is needed foot so it can be n 

oatlnc vessels at the The rainfall at the canal at tragi h 120 Inches a rear at the level ^ ( the lake 

to Oatun a di sta nce Colon and 00 at Panama while the average to prob billion mlk feet of \ 

resent cana l waa ob> ably considerably higher at the headwaters of th» Of cnim* the Ukt 

the Chagres River at Chagres River oration during the dr 

ilUard Cut <formerly Aa a result of the low level last dr> season in pnp hit and that to nb 

o Miguel This has aratkm for the present mason whlth began In mid watershed e f the lnki 

an average area of Decmnber 1820 the operation of the spillway of (.atun during the dn whh 

m Gamboa to Oatun Lake (the spillway la a wries of gates In the dam oration during the ca 

Ike arma far i nte nd that lets oat surplus water 1 ass regulated In the #aih ruble feet reprmmtln 

tUm of this lake area part of December to bring the surface of the water The principal sonrte 

r cleared before flood to tho maximum storage he Ight 87 feet above mean sea t hagrta River a I i 

10 Jungle wag literally level This point was reached on December 7th and season mighty rive i 

It water In the green was maintained until December 2lrd, when a dry collect water from the 

tan was one of the period lowered the water to 8060 feet A rate on the hundreds of square 

Of nature ever Wit 28tfa brought It up agate to 87 but atnee that time it eight months and pec 

is the hand of man baa dropped abont half a foot below that point The rate have only experl 

ade of aim bleached level of the lake cannot lx raised above 87 feet be- son During tlds tin 

id| beautiful ri only cause a bote that point the withdrawal of water from tho lake which Is v 

e» bearing occasional OalDard Cut for a lockage would create a surge a amounted to 87 bllllo 

torings of nature miniature tidal wave that would flood the operating Inflow during the cal 

> far theta hat been machinery of 6he Tedro Miguel locks Onlr 10 ptr cent i 

cahat th ou gh daring The area of Oatun Lake at Its normal elevation of during the calendar 1 
g it the lowest level 86 fret above sea level, Which is 2 fret below the storage ages In lifting vessel 

Iftrfctgff gym tee feet maximum la 166 4 square mites A toot of water 85-foot level of the n 

tar wring In a good spread over that area runs Into Miltons of cuMr feit (Con* 


flu I l list n slam, expm* 
si n N s au water Of 
t ms with h rise. In the 
lcul tl« water ilms on the 
I nuks rf tin lake and also 
Inert asm th nrtn At 8fl 
fut Hi >c mu h vil the area 
of the wntu surfn i te In 
criaMil by - squan miles 
anl at K7 fxt Ij m re thuu 
rtcslty bmwtfft.1 f 4 «|iim< mihs i ter the area 

m r* /4 fwt above nun Ht the 8.) fm t litll 

(w*r« m tic ratnn Dun I ho q« mtltj of water 

A and the Chasroa River m(CSSHr\ t( mis the KUr 
fmi of tin lukt fr m the 
s r » t tin Ht^fst k\U U 
4W> Mill n (uhle feet (Jon 
hn>< t sti| nnl shi that numlir i\er to y tirself to 
appretlsk 111 and th< <iuantlt\ reiiulrtd to talse It 
from the 8(1 to the 8 f< t lcv«1 is 4 05 billion cubic 
feet So it can be msn tint the raim of twe feet in 
the level cf the Ukt pr \ldts a ntnage if almost ten 
btlllon lulk ket of water 

Of ccurw* tho lake lows much water thr ugh evap¬ 
oration during thedn mnw n ft« the tr<|l< sun Im tcry 
hit and that U nb ut c pinl t Ihc run i ff fr in the 
wutirshed c f the laki ns the result f cc<ash nal ruins 
during the dr\ whh n The t lal Iohh thi ut.li *vap 
oration during thi calmdar Mar 111.0 was 2-40 billion 
cubic feet represent I u/l nl i ut J i jmt cci t f the inflow 
The principal aonrei of aupph f r the. lake Is the 
Chagres River n I ng uikI diinm. the wet or rainy 
season mighty rlv* r fed hi man> trllutaries that 
collect water from the mi nutate valk>s ner an area of 
hundreds of square miles Ihi rainy season lasts 
eight months aud pnijik who have not scon n tropical 
rain have only experiem nl gentle showers I r com pari 
son During this time there to a vurplua of water In 
tho lake which to wasted over thp spillwavs This 
amounted to 87 billion cubic feet or 47 per cent of the 
Inflow during tbe calendar jear JOCO 
Onlr 10 per cent of the water used from the lake 
during the calendar vear 1820 waa on account of tee k 
ages In lifting vessels to and lowering them from the 
85-foot level of the mate part of the canal It is estl 
(ConfhMted os page I7J) 
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Entmd at the Pact Offlc* of N«w York* N Y a* Aaootsd Claw 
mattar Trada Hark RwUtvral In tha Unltad Stataa Pataat 
OAea CoprHtrfat 19X1 b j SciantiAe Amarlaaa PublUhln* Oo 
Gnat Britain right* marved Illoatralad articlaa nun not be 
rep r ode ca d without permlaaloti 

The Loss of “ZR-2" 

o ulcnunt of tragedy 1 h nnutlng to romler the 
lotm of thu * Zll m one of the moat lamentable 
dlHRHtera In nnvnl and military btwtory This 
bug* ship the largest anil fa>dosl of it* kind, was *p- 
jiroHibiuK Hh la mil u if plnre after a most nucecaaful and 
extended flight, luxtlng for a day ami a half, when, 
without warning «he broke In two, burnt Into flames, 
and with terrific exphiHions fell Into tbo River Humber 
Thin rncnnt the failure and complete loan of a dirigible 
which wiiH Ih limed to tmbody the rlpewt experience of 
the mentor* of aeronautical design, nud which had 
been built at a coat probably exceeding two million 
dollar* That In Uaelf war bad enough, but a far 
greater tragedy 1 h the fact that In thU disaster there 
died the very (loner of the dirigible exjieria of the 
( ultfd Ktntf* and (treat Britain The death roll in 
etudes the nnmm» of Brigadier General h M Maitland, 
Chief of the lloynl British Air borce, and of Cora- 
man dor I*ml* II Maxfleld, the ablest officer In thcllght- 
cr than air force* of the l T nUcd Htntea Navy In addi¬ 
tion to theae 1* a pitifully long ll*t of United States and 
British officer*, all of them expert In I heir apodal 
fluid*, and n large force of non-commlaalonoil officers 
and enlisted men At tho present writing the exact 
number of fatalltlea Is not known, but id nee not oTcr 
half a doxeu M<cm to hare cHcaped death, It la powd 
hie that tho final lint will Include over forty officers 
and men 

The "ZR 2' left the Howden base at 7 10 A. M on 
August J8rd for an extended trial trip which was to 
lie completed b> n run at full power at a speed of 75 
miles an hour TUI* w«» hir fourth flight At 8 P M 
•be signaler] that die would stay out all night, and 
Another mi***Hgo was received at 7 A M on August 
24th that she would continue to i raise throughout the 
day At 4 SO on thi evening of the 24th aha sent word 
that sin. was al«mt to carry out her full speed trials, 
and her last messuge came In at 5 84, when she stated 
that she would make a land hut at Howden at 6 30 
At 0 30 P M , wht n the great ship wna passing at 
o miHlerntc elevation o*er the elU of Hull she was seen 
gradually to huekle at the center and then break In 
two This was followed by fire and n series of explrn 
sJons. which wire sufficiently powerful to break the 
windows in the city 1 m low tortuiintcly for the in¬ 
habitants the commander of the ship la reported to 
liavo swung her out tow nrd the harlmr and she fell in 
the river not far from the Hull docks 
A strong presumption as to the cause of the disaster 
Is afforded by the preliminary trials of the ship, In 
whlrh she seemed to dt velop a lack of sufiicient girder 
strength, certain parts of her frame showing signs of 
buckling An attempt was made to remedy this by 
the Introduction of additional stiffening material In 
thu abnence of any exm t data It Is impossible to make 
any definite statement as to the cause of her loss, but 
It certainly ilotm look os though, In the effort to neeuro 
great cruising radius nud the abnormally high maxi¬ 
mum sliced of 75 miles an hour, the framing of "ZK 2** 
had lieen cut down perilously close to the margin of 
safety* whatever that may have been 
A suggestbm as to the Immediate cause of the disas¬ 
ter Is found In the testimony of witnesses that just 
1 m fore It occurred, she made a rapid change of conroe 
This would throw a heavy pressure on the rudders 
which In turn, because of the Inertia of the concen¬ 
trated weights, would bring a heavy bending moment to 
Iwar upon the fragile structure of the whole A 
sudden local puff of wind Inopportunely striking the 
rudders at this moment, would Increase the effect, and 
the combined result may have been too modi for the 
girder strength of the ship 


Uncharted Peril* of the Road 

ARIOUS sections of tho country have experi¬ 
enced, during the recent intense July heat, a 
phenomenon usually referred to as the “blowing 
out of the road This occurs only on hard surfaced 
highways, and U usually confined to those of concrete, 
brick or blocks The cause of course, Is found in 
Insufficient allowance for expansion In laying the 
pavement. Host of us have passed places where the 
road was thus uphcaved, or have even encountered a 
road made almost impassahlc by such occurrence But 
a new angle Is given by a Connecticut paper that tells 
how the road “blew up*' mult r a pawing car, and actu 
ally hurled the occiquuiU a considerable distance The 
Idea of having the road explode beneath one is start¬ 
ling, to say the least 

An exploding road is not the only tldng that may 
embarrass the midsummer tourist and lead him Into 
a detour, however The morulng papers recently told 
a curious tale under a Kentucky date line A hollow 
tree along the roadside near Islington had been in¬ 
habited for many yesrs by n large colony of bees. A 
big storm blew It down arrow* the mad, and scattered 
honey all over the neighborhood The bees refused to 
abandon their property, ami hovered In great numbers 
over the scene of the tragedy Kveryono who attempted 
to approach the spot was speedily put to rout by the 
angry insetts, who at last accounts still held the fort, 
while all traffic was being drtnnred 

At the time when this curious Item came to our at¬ 
tention we had Just had an Illuminating experience of 
onr own Kverylmdy knows that a freshly oiled road 
Is slippery and sklddy Does everybody know that, 
given enough oil, it becomes absolutely Impassable) 
On a certain 200-ynrd section of winding, sharply- 
crowned road the enterprising foreman laid enough 
oil for about two miles of roAdway The result was a 
blockade that lasted all thu afternoon, and several 
very dose shaves flint failed of being wrecks only by 
a miracle. The road surface was so slippery that it 
was literally Impossible to walk on It, let alooe drive 
a car We know this, Itecause wo tried it, and skidded 
expeditiously Into tho ditch, 

Some weeks ago we made still another surprising 
discovery, which still has us chuckling In tracing 
the route from town to town and from fork to fork 
between two termini, as given by the road book, we 
encountered tho following charming entry "18.5 miles 
Caution for deep ford. Cross will up at a alight angle, 
go amund the big mag to the loft, and thru sharply 
to the right Just l of ore reaching the far bank." And 
again, a few miles farther on ''Caution for very deep 
ford Best crossing is found tij going upstream to the 
footing, and crossing dlretth In low this" This We 
must confess Is one of the perils of motoring that bad 
not been brought to our attention by our experience 
In the effete east When one makes a misstep in one 
of these deep fords and goes In above tho level of 
carbureter or distributer, we wonder what the next 
move 1st Does one of the party go swimming after a 
farmer with a horse, or Is the first passing motorist 
supposed to do the rescue a<t? 

There Is something 1 else that, sooner or later, happens 
to every driver of a car with gravity fuel feed The 
manufacturer* of these cars tell you never to let the 
fuel get very low They do not tell why, and most 
purchasers, being better posted than the shortstory 
writer who represented a green driver as being able to 
stop without serious difficulty bceauw tho go* ww* low, 
are Inclined to laugh at the warning If tme of these 
cars ever gou* dead under you while running Up a hill 
yon may he in a position to learn why five gallons of 
gas In the tank are better than a gallon and a half 
Under such circumstances, liefore fussing with the Igni¬ 
tion system or worrying about the condition of feed 
line or carbureter, permit the (harlot to roll down to 
the first level sj>ot, and see whether the trouble was 
not due to low gas. The possibility of getting on a 
hill where the carbureter intake enjoys a greater (de¬ 
ration above sea level than the surface of the fluid 
In the tank will be better realised when it is stated 
that, so far as jwwer alone Is concerned, the "well- 
known American small car" will run up a hill so steep 
that the tank must contain mow than atx gallons of gas 
In order to get any flow to the ca r bu ret er , 
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Whan tte *u Matloo to at tlw bottom of tbo hill, of 
course, one simply slidss down to it When It ia fit the 
top the remedy is equally s imple though perhaps not 
so obvious, Tom the car around, by manpower If 
necessary, end back up the hill to the pump. 

The Backbone of tbo Fleet 

HH report rendered by the Johkt Army and 
Navy Board on the recent atria! bombing teats 
off tho Virginia Capes confirms the loaaons 
which w» drew lu our issue of August 6th from these 
trials. The findings of the report are summed up in 
the following statement 'The battleship U still tho 
backbone of the fleet and the bulwark of the nation's 
sea defense, and will so remain so long ns the safe 
navigation of the seas for purposes of trade or trans¬ 
portation Is vital to sueces* In war" 

The shore Quotation is one of the ten conclusions, 
categorically stated, In which the Joint Board, sunde 
up of naval and army officers, submitted Its findings 
on the burning Issue as to whether bombing aircraft 
have rendered the battleship obsolete The argument 
runs as follows That If the Navy commands the sea 
route*, the linos of traffic can be kept open without en 
tiering the area on the enemy's coast tone which Is 
controlled by aircraft bases on shore Conversely, a 
nation without an effective navy must submit to a 
fatal economic blockade Again, If heavler-than air 
craft are to be effective In naval warfare, they must 
be able to operate in midocean, and since their own 
radius of action Is limited, they must operate from 
those mobile bases known ns aircraft carriers. A1 
though our Navy does not know of any case In which 
bombing plane*, such as sank the "Ostfrlealand,” have 
flown from or landed on an aircraft carrier, it is be¬ 
lieved that such operations will In the future become 
practicable In this connection, the report quotes the 
"Argus," of the British Navy, as a type essential to the 
highest efficiency of the fleet, but the point Is mmlo 
that since aircraft carrier* are subject to attack by 
vessels armed with guns, torpedoes or bombs, they, 
like all other subsidiary types of vessels, will require 
the eventual support of the battleship 

We think this last statement is subject to criticism 
A 80,000-ton, 32 knot aircraft carrier would be self 
supporting, and for defense against a too-powerful 
ooomy would depend upon her superior speed to enable 
her to keep out of range The best of modern battle¬ 
ships cenuot hit beyond 20 or 25 miles—an aircraft 
carrier could maintain a range of 30 miles and send 
out her bombing planes against the enemy with com¬ 
plete Immunity to herself 

The report admits that although the airplane, like 
the submarine, destroyer, and mine has added to the 
dangers to which battleships are exposed, It has not 
made the battleship obsolete, although the appearance 
of aircraft has added to the existing complexity of 
naval warfare 

With the final danse of the report, as Indeed with 
the whole report as such, we are In thorough accord 
It states that the aviation and ordnance experiments, 
conducted with the ex-German vessels ms targets, have 
proved that it has become Imperative as a matter 
of national defense to provide for the maximum possi¬ 
ble development of aviation both In the Army and 
Navy These bombing experiments have also proved 
the necessity for sirersft carriers of maximum sloe 
and speed as sn effective adjunct bf the fleet It Is 
likewise essential that effective antiaircraft arma¬ 
ment be developed. 

Now there Is danger, we think, of becoming so 
greatly impressed with the necessity for building an 
effective fleet of afcriol bombing planes as to overlook 
the Equally Important defensive side of the problem 
The present popgun arrangements, mounted on war¬ 
ships for the purpose of bringing down airplanes are 
futile Shells thrown by 8- mad (Much gun do not 
afford a big enough burnt and spread, moreover, there 
remains to be developed en seenrete and swfft means 
for determining the ever-changing position of the suriny 
We took to see the day when tbe Mrtdh anti-torpedo 
batteries of warships wifi be known ae anti-torpedo 
and anti-plane batteriei, which mesne tfcgt they WiQ 
bo mounted ok tho topmost docks end pmW with 
unlimited etevotto*. 
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Hj**.Bbetric DmbMM»% totalUac 18^00,000 
howp j tw, and « doubling of the pres ent ratings of 
central station plants, are retarded as probable within 
the next four year* by sums American authorities. It 
pm without saying that nit quantitira of copper are 
to be need, for until now there I* not a real substitute 
fpr this metal Aluminum Is an excellent alternativs, 
but copper remain* the best conductor material 

Bette Service Between Leaden and Parte. — Prom 
the ranch journal Radtoelsotri&M, we learn that «ta¬ 
ttoo* lor rcfulmr communication between theee two 
cfttlee are located In NeulUy Levallola, France, and 
Chelmsford, England. A high-frequency generator of 
10 to 20 kilowatt* la employed for sending. Signals 
ere first recorded by perforation by means of a special 
machine upon a strip of paper and are then sent at 
about a hundred words per minute. The received mes¬ 
sages ere considerably amplified and are registered 
upon a fast rotating wax disk similar to that of a 
phonograph For transcribing, the disk Is revolved 
much more slowly, to enable the operator to copy the 
mteeago on a typewriter 

Bette Aboard Airplane*— In a recent Issue of Radio- 
steftrfcftd there are described the various stages of 
the development of radio communication from and be¬ 
tween airplanes. The first satisfactory operating set 
la French aviation contained a spark coll fed from a 
20*volt storage battery Later the heavy storage bat* 
ttry was superseded by a small air screw-driven gener¬ 
ator running at an average speed of 4000 r pm, and 
delivering 20 volte at 5 amperes. Finally, two typos 
of mlr-screw-drlven 900-cycle alternators were devel¬ 
oped, differing only In weight and bulk from each 
other Both are rated at 50 volte and 7 amperes at 4500 
rp.m The machines contain a direct-connected exciter 
and a tooth-wheeled generator with no rotating wind¬ 
ings. A rotary spark gap mounted on the main gen¬ 
erator shaft Is used cm both types. 

Ktoetrie Cooking Simplified*—]Everyone is ready to 
admit the superiority of the electric stove over all 
other types. It is dean, efficient, cool In summer, and 
certainly sdentifle. But It ia expensive to run In mom 
localities where current costs upwards of 10 cents per 
kilowatt hour, and therein lies Its greatest drawback 
Now an American manufacturer baa come forward 
with a remarkably economical electrical range It 
comprises an aluminum lined electric fireless cooker, 
fully equipped to steam, stew and broil foods. Need¬ 
less to say, the minimum of current is required for 
this device An aluminum-lined electric oven is also 
Included, fully equipped to bake, roast, broil and toast 
perfectly with two 600-watt units. Then It also has 
a solid cast aluminum frying skillet, with self-contained 
nickel chromium beating element, which gives Instant 
hast for frying. 

nm Department of Commerce has recently an¬ 
nounced the appointment of R. A Lnndqulst, of Minne¬ 
apolis, Minn, as bead of the newly created Electrical 
Machinery Division In the Bureau of Foreign and Do¬ 
mestic Commerce This la one of the new Industrial 
divisions mads possible by Congress through the export 
Industries act It la planned to secure the services of 
esparto to specialise on the more Important export 
commodities. Mr Lundqutst, who Is a graduate of the 
University of Minnesota, Is an electrical engineer of 
wide experience He has made extensive studies of pos¬ 
sibilities for tiis sale of American electrical goods 
and machinery in Australia, New Zealand, China, Ja¬ 
pan, and South Africa, the results of which were pub¬ 
lished by the Bureau of Foreign and Domestic Com¬ 
merce, and Is the author of “Transmission Line Con¬ 
struction Methods and Cost,” and various articles for 
technical and engineering Journals. 

Padfta Ceaat Iator-CUy Ratte*—The Federal Tele¬ 
graph Company, so we learn from Slectritml Jtoefew, 
has about completed the construction and equipment of 
radio stations at Ban Francisco, Los Angeles, and Ban 
Diego* Cal., and at HWaboro, Ore, for Inter-city com¬ 
munication* The Ban Francisco and Hillsboro stations, 
which Ard identical as to design and capacity, have a 
transmitting range of 8009 to 7000 mt|ee under favora¬ 
ble conditioner and the equipment to similar to that of 
the Lafayette station at Bordeaux, Franca. The tower 
at ttto HHUboro station has a height of 626 feet and a 
huriaonthl crest section of 6 by 6 feet The columns 
comprising this tester are supported In vertical posl 
tic* by pve sets of guy cables, haring four guys to 
each- tot, with each guy anchored to a reinforced con¬ 
crete pier Four arc converter* are employed In each 
station; one brine of AWtilowatt capacity, the other 
thrt* bring ofWMtilowatt capacity The stations are 
equipped with qaadeagtix tr gq sm to rion, giving a spaed 
on any one circuit of abort £89 weeds-ptr atiaut*. 
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No Tree 8tgaa for th* Navy*—The efforts of the 
National Highways Protective Society ha* resulted In 
orders from the Navy Department that the recruiting 
service at once cease to use growing trees ns billboards 
for recruiting signs. 

Accidents in the Alps,—The abnormal hast In Switz¬ 
erland has given an impetus to mountain climbing. In 
consequence, an appalling number of accidents Is re¬ 
ported Climbers usually fall into ice crevasses or are 
struck by falling stones, 

Sir Richard Burton. — In celebration of the hun¬ 
dredth birthday of this intrepid explorer, whose adven¬ 
tures read like bis own translation of the Arabian 
Nights, the Royal Asiatic Society will institute an an 
nual memorial lecture and strike a medal bearing Bur¬ 
ton’s effigy 

Archaeology mi the March. — In their progress 
through Asia Minor, Greek troops discovered In an old 
cemetery near Kutala columns of biuo marble former¬ 
ly part of a great building of the Roman period Many 
inscribed tablets were also picked up on the march 

Explorers Disagree*—Stefans son says he will take 
along no food on bis mush to the Pole, while his rival 
Amundsen baa just contracted for a seven-years’ sup 
ply Amundsen says there is little animal life north 
of 80 degrees, and the sleds most be loaded with food 
if the explorer would not face starvation. 

Eustachlo's Manuscripts. — Bartolomeo Eustachio, 
whose name is perpetuated in the term “Eustachian 
tulie," was an Italian physician to whom Pope Pins IV 
gave permission to dissect human bodies in the further 
ance of anatomical knowledge The original manu 
scripts of his works have just lteen unearthed 

Rotation of Venus. — Observations of certain dark 
spots on \ onus by Prof W H Pkkerlug appear to 
indicate a rotation period of 08 hours He states that 
the motion of the spots was not from west to east but 
from north to south, implying that the axis of the 
planet lies very nearly in the plane of its orbit 

Yarn’s Aviary.—Varro, author of a famous book 
on agriculture, lived In the Ciceronian age lie built 
n model aviary, with fish ponds, and duck btmsra en¬ 
closed by fine gut nettings Mmllur netted spaces 
housed hlackbinla, nightingales and other song birds. 
A little channel furnished fresh water, and food was 
introduced beneath the nets. 

An International Hydra graphic Bureau, with Great 
Britain, the Netherlands and Norway represented in 
the directorship, has been established Headquarters 
will be at Monaco, where it will doubtless have the co¬ 
operation of that eminent oceanographer, the Prince 
of Monaco The United States has announced Its in¬ 
tention of becoming a member 

Field Work of the Smithsonian Inatitutioiu—In 1920 
this Institution undertook 23 separate expeditions In 
various branches of science The work In the Cana 
dian Rockies was eminently successful New astro- 
physical stations were established in Arisona and in 
Chile, and from these may be definitely determined 
the value of the solar constant In weather forecasting. 
The African expedition yielded a wealth of soological 
material, and from Australia came rare specimens of 
the fastdtuppearlng fauna. On Mt Wilson, Cal a 
device was used that by the sun's beat alone cooked 
bread, meat vegetables and preserves. 

P roposed Reform of Omr Calendar. — Prof Rend 
Balre, of Dijon, has a most revolutionary plan for cal¬ 
endar reform. He would shorten most of the weeks to 
six days, give us a Saturday but once a month, take 
one day from January and, except in leap year, from 
July, and give February thirty days. The 1st, 7th, 
19th, 19th and 25th days of each month would be Sun¬ 
days—sixty to the year, and New Year’s day and Christ¬ 
mas would always fall on Sunday This sidetracks 
the objections to placing certain days In each year out- 
aide the weekly and monthly rw konlng It is doubtful, 
however, if the public would ever cheerfully accept this 
reps reeling of its time 

Confirmation of Pickering's Lunar Observations. — 

Prof W H Pickering’s numerous accounts of rapid 
change* on the moon’s surface, attributed to snow, 
vapors, etc, have been received with a food deal of 
skepticism by astronomers in general Ho has now 
acquired a champion, In the person of Sir W H M 
Christie, who visited him at MandeviUe, Jamaica, last 
February and made observations of the moon with the 
Draper 11 InriT refractor fiTbe British astronomer re¬ 
ports in Jfooting XotUx* R.A S that In spite of un¬ 
favorable weather, be observed remarkabte changes in 
tiis craters Aristillus and Eratosthenes and also in tbs 
Bradley “Know Field” The changes are fully do 
scribed and Illustrated with drawings. 
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A Height Record* —From France comes word that 
Georges Ktrecta created « new height record recently, 
when, on a “Nleuport,” equipped with a 800-horsepower 
Hlspaito-SuUa engine, he reached an altitude of 9800 
meters (32 153 feet), thus heating the previous record 
held by Caaale of 312216 feet 

Paris Aeronautical Exposition*—The Seventh Inter¬ 
national Aeronautical Exposition will be held at Paris 
on November 12 to 27, 1921, according to a recent com 
municatlon Exhibitors are welcome from any emiu 
try not having Iwen at war with France This expo¬ 
sition is not confined to flying machines and motors, 
but will include sections devoted to aerial navigation 
companies motor boats, gliders, machine tools, marine 
motors, electrical apparatus spare parts and indus¬ 
trial materials relating to fbe ueronautk industry 

An Ambitious Project*—It is reported that there is 
In process of formation an all British aerial transport 
company, which proposes to ran regular services of 
airplanes and airships—the former dally to Purls 
Brussels, and Amsterdam, a ml the latter twice weekly 
to Amorim and Canada The airplanes will be built 
entirely of metal and so designed that In case of a 
forced landing In the mm they will float and the pas¬ 
sengers will not get wet Parachutes will be fitted to 
the aircraft The airships are Intended to do the 
journey to New York in 48 hours They will carrv 
50 [MMsengers and will contain sleeping cabins, dining 
and smoking rooms, and a lounge while the catering 
will be In charge of a chef The crew will numlier 15 
The Inclusive fare to New York will be about $250, 
which Is approximately the present steamship first- 
class fare 

Improved Airplane Propeller. — Announcement is 
made In the 7imc« of the invention of an Improved 
tyin* of airplane profiler whereby engine power neces 
nary for drtilng the the airplane will he les¬ 
sened and the vibration of the machine will be much re¬ 
duced The new type of propeller arises from the addi 
tlon of a number of 4 v< ins" or flange* made of aluml 
nnm to the existing type of propeller These ‘veins 
ore about 0 inches in height ami run parallel across 
the surface of the propeller at a distance of about l 
foot from each other There are eight at tbs drive 
side, four at each end of the Wade and six on the 
wind side in similar isudtkm*. It ts claimed that by 
this arrangement the air is properly directed past the 
pru|teller blade faces with the resnlt that there Is an 
Avoidance of the air losses from the blade ends, which 
through natural cause* take place in the present type 
of propeller, making possible a maximum thrust with 
a minimum expenditure of power 

A Pumping Plant for the Airplane*—Herr Fokker’s 
excellent airplanes are too well known to require elale 
oratlon here However, we note In looking over the 
plans of his latest creation, the *Fokker Fill,” a 
passenger-carrying monoplane, that he has made use 
of u tiny power-driven pump which serves to transfer 
gasoline from the usual supply drums to the airplane 
tanks. The pump is mounted near the port side of the 
engine housing From this pump a length or ruliber 
tubing, normally coiled up inside the engine bousing, 
ran be taken outside the machine and its free end in 
serted In a gasoline can or drum A few strokes of the 
pump soon transfers the gasoline to the airplane tank, 
and the pump is ready for the next can or drum, and so 
on. The entire operation of filling the alrptoue * tanks— 
and airplanes of such proportions seem to hove an In 
satiable appetite for fuel—ran he accomplished by one 
man In a few minutes, and there Is no slnppiug over 
and spilling the gasoline all over the machine. 

Tfcres New Fog Devices to overcome the drawbacks 
of wist and fogs to airmen are stated to bo under dis¬ 
cussion by British authorities. The first consists of 
the * laying along the route traversed by the airway 
of a powerfully charged electrical cable This auto¬ 
matically sends up into the air a constant aeries of 
signals.” By keeping his machine in such a position 
thgt the strength of the signals is kept constant the 
airman is assured that he is flying along the cable 
line. The second makes for safety in landing when the 
ground is not visible, and consists of a wire, with a 
weight attached which is lowered from beneath the 
machine, when the weight tomhe* the earth the air 
man learns that it Is time to “flatten out” his machine 
The third Is called the “artificial horison.” It is “a 
gyroscopic instrument which shows sn artificial horizon 
line always In front of the pilot and enables him to 
detect Instantly when hi* machine Is heeling over too 
much sidewise in its relation to the real horison, whkh 
is temporarily invisible A tiny model airplane poised 
above the artificial horison line mimics precisely the 
movements of his own machine H 
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n« "ZR-r In flight This British*built dirigible* purchased for the use of our Navy, Mamas 7 H foot lang and has a cruising range at fH0 totted 

Our "ZR-2” Airship and Its Shed 

Some Details of the Giant Dirigible and the Huge Hangar To Be Used by the U. S. Navy 

By George H. Dacy 


A HI’ul work of n< Hh) iimstructhm with « 
ttpat ity of 2 720,000 ruble fwt, with a total length 
of 700 fret ami H5 feot wiifo w itb u gross Ilft of H4 tons 
anti an avaflubk* lift of HpproxlmatPl} 43 tmis. whltb 
rtaudsts of gasoline oil, crew, cargo anti armament 
with a full Kpettl velocity of 75 mile* au hour ami a 
cruising apoetl n\tragi* of r >0 tulles an hour with com 
mndhma anti comfortable acconimodutions for a crew 
of 42 men and officers, Hit '/It 2, llie largest airship 
tver built, at this writing la uiM>ut to uudtrtake a 
record breaking trip from Howden, England, to Lake- 
hurst, N J 

In July, 1010 the British airship, ' 11-34, ’ made the 
trip from East Fortune Scotland to Haselhurst 1? leld, 

I I , In 108 hours and 12 minutes. 

The ‘ZK 2 was built at the Royal Airship Works, 
rnrrilngton, Bedford England It is to be piloted to 
thi United Mates under the guidance of Commander 
L, U Maxflrtd, l T SN, with a crew of 30 men ami 12 
officers of the l s N 

The gigantic dirigible whkh Umle Haro purchased 
from England is so huge that if It were placed lu 
Times Hquare, New \ork Clt>, there would only be 
enough space left to walk around the enonsomt met ban 
leal bird The Cupltol Itullillng at Washington, I) C, 
Is only 25 feet longer than the "ZR 2,” while If the 
ship could Iw stood on end beside the Washington 
Monument, her tall would tower 150 feet above that 
memorial skyscraper The top of the Wool worth 
Building in New 1 ork City is only 02 feet higher than 
the peak point whlth the airship could reach In tills 
position 

The motive power of the mammoth aerial tiler run 
Mists of six 350-horsepower (Sunbeam Cossack) motors 
located In six |»nwcr cars. Hho carries 10,400 gallons 
of gasoline, which gives her a cruising radius of 6000 
miles at full wed or about 0000 miles at cruising 
speed The propellers on two of the power cars are 
equipped with reversing gear, which enables the ship 
to check her tqieed at will or even to fly astern The 
dirigible Is controlled from a special control car sit¬ 
uated forwnrd, which l* similar to the bridge of n 
ship ‘It permits the commander to hmi 
die this airship- ixurtly as does the cap- 
ulu of a sea going vesml A complete 
communication system consisting of tele¬ 
graphs, slilp t» lepbmie* and voice tube*, 
expedites the transmission of orders All 
orders to the power units sent out over 
the engino telegraph* are rwpoated i*aek 
to the control ear before being put into 
execution. The "ZR-T* 1* also equipped 
with a radio set that has a sending radius 
of about 1500 miles, and It is also provided 
U 1th a wireless telephone and a radio dl 
recthm fludlug set 

The "ZU 2 In about 500,000 cubic feet 
larger than the huge German Zeppelin 
lv-71," which the Huns built to bomb 
\ew York City, ami Which was surren¬ 
dered to Great Britain under the term* 
or the Peace Treaty The "ZR-2" was 
designed expremd> for naval purposes, 
and paramount Importance hag been ac¬ 
corded those facilities which admit of the 
attainment of maximum altitude The 
construction of this ship marks a very 
definite advance In atrahtp practice, as it 
is the pioneer ship of purely new design One end of 

and arrangement and not merely a copy 


AS me go to preu. cable dispatch** tell of 
ATI the tragic lou of **ZR-2" vnih (be 
majority of her American crew Comment 
upon the diuuter mil be found w our editorial 
column* —The Editor. 


of previous German ships. In general principles, the 
hull structure is of standard type such as was used 
In the Zeptsdiu airships, but a very considerable saving 
of structural weight has I wen effected by a large num¬ 
ber of Improvements In detail It Is built of duralumin, 
and consists of a number of longitudinal, lattice gir¬ 
ders connected transversely by other lattice girders 
which form a series of rings, the longitudinals sod 
rings being braced by wire*. This structure contains 
14 compartments In each of which is a gas I tag made of 
fabric and goldbeaters skin Goldbeaters skins arc 
obtained from the outer erncrittgg of the intestines of 
a cow Only one goldbeaters skin results from each 
cow that In slaughtered and it would cunmune all the 
rattle on several of our largest western ranches to 
prmlde the 00,000 skins necessary to line the hydrogen 
gas bags of the ‘ZR A* 

If the outer cover of the “ZR-2” were spread on the 
ground it would cover an area of more than 4 acre*. 
If all the piano wire used In this Goliath of airships 
were placed end to end, it would reach over 00 miles. 
Thin wire 1* used as stays and braces, the structural 
strength of the ship Isdug largely dependent on this 
reinforcement There are also over 20 mile* of dura¬ 
lumin channel sections used in making the girders lu 
the hull of this novel air boat Inside the bottom of 
the airship and running from end to end, is a corridor 
containing the aluminum petrol tanks, the fabric water 
ballast bags, accommodations for bomba for wartime 
rows, snd the sleeping and living quarters of tbo crew 
This kedway Is 8 foet wide and 7 feet high The quar- 


?r£l'V .>■: 


fora are furnished with comfortable hanks, Ikachig 
chairs, tables and several talking machines. Each 
power car la equipped with a special cookfog arrange 
meat which admits of the expeditions preparation of 
meals by the utilisation of the hot exhaust flames from 
the motor as sources of heat 
The largest airship hangar in the world has been 
built at the Naval Air Station, Lakehurst N 
where the “ZR-2” to to be housed and where* potas 
tially, our Navy Intends to construct the first rigid 
airship In this country The Inside, dear dimensions 
of this mighty garage for air-going cruft are. width, 
258 feet, length, 008 feet, and height, ltfl feet. The 
building has the largest clear roof area of any struc¬ 
ture ever built in this country, aud to obtain this enor¬ 
mous roof surface, the overall dimensions of the hangar 
are width, 850 feet, length, 048 feet, and height, SOD 
feet The entire Capitol Building at Washington could 
be placed inside the hangar and even then there would 
still be plenty of room. The inside volume of the 
structure U seven times larger than that of the Wool- 
worth Building If the hangar were flooded with water, 
two erf our largest battleships could sail through It aide 
by side 

The building to constructed of three htaged steel 
arches and towers, large, self-supporting steal doors 
being placed nt both ends. Each door fa ITT fast Ugh, 
196 feet long and 77 feet deep and to co mpo sed of two 
seif-supporting leaves operated by electricity aad roll¬ 
ing out on steel tracks set In concrete. The steel treed 
In this mammoth building weighs more than 8000 tons ; 
the corrugated asbestos siding used would com 4ft 
seres and the steel sash more than 2 acres of ground 
area Railroad tracks and docking rails extend the 
entire length of the hangar The building to equipped 
with elevators, stairways, offices, shops, st orero oms ud 
a cafeteria, all of which are located outside the dear 
floor area* in the apace available at toe foot of (be 
towers. The hangar cost approximately m/mjOQQ* A 
Urge power ptont fur furnishing electricity for operate 
ing the doors and lighting the hangar and other build¬ 
ings and for furnishing steam for heating the hangar, 
has been built and equipped, as wall as 
1 arracks and mess halls for 500 men. A 
large hydrogen plant capable ofprodwfog 
00,000 cubic fleet of hydrogen daily ha* 
been built, as wall ns a gas holder of 
1,000,000 cubic fed capacity, A large 
landing field of 1400 acres hag been 
cleared end graded totwratt of the gate 
landing find handling of the airstrip* 

An interesting feature of the haagfix fire 
the docking rail# which ft in through the 
hangar and cover c, di s tan ce of awe* 
than 1000 feet beyond reck end of the 
bonding, in effect, tbgy are oMdutoe wife - 
***** torts through which tinea ifinfefeg 
from atrrfVfo*bteehg<*»d^ 
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teg, tk« gtess jar md 


Water ride el CUcagi 1 ! 


F teg, tito gtess jar and 
tbt ria osa are the beck* 
stag* te Amarica’s prodigal¬ 
ity la teerima o* luxurious 
pHgtftwta. Awl yet the 
wofite troa e oan erriat can 
ner&ep end borne canning 
te i tfi te 1* appalling—the die 
carded nfoae takiug the 
Dona el trimmings, akin and 
•rod. Tbs utilisation of to* 
auto palp wcdtudvriy to the 
tmwactore el catsups and 
soups tcsdcft useless the 
seeds and skins unless they 
am Mw a rri as rommer- 
rial by product*. 

The bnsinus of am verting 
tomatoes Into table products, 
sack as soaps and catsups 
ts o m of magnitude In the 
United States 130000 toes 
of tomato— being pulped an 
nnally in Indiana alone 
rheas figure* -represent ap- 
proxltuatety 1896 tons of 
dry waste, or according to 
(lasriftcatUm, 034 tons of 
seed and TBS tons of skins. 

HUs staggsrlng quantity of refuse naturally elicits the 
Inquiry, 1 Why not milage the discarded material to 
useful purposes?* 1 he chief reason wh* this question 
cannot ha answered In the afflraatiYe 1* that the vol 
rasa of waste at any particular tomato-pulping factory 
has not bmm sufficient to justify recovery Then too, 
the astabUsbfd value of these by products In this coun¬ 
try la of Meat concern 

The investigations by the Bureau of Plant Industry, 
U i Department of Agriculture, as to the commercial 
poaribiUtlss — canning bouse waste have likewise de¬ 
veloped a counter theory tor assembling the material 
at a central establishment With accessible localities 
contributing to the total tonnage at tbo central station, 
under the discussed plana, the quantity of available 
refuse would make Its fabrication possible Two essen 
tlal products—tomato-seed oil and meal—arc profitably 
recovered from the canning house refuse The oil U 
island an an edible product an well as for Its drying 
propsrtiss In tbs manufacture of paints and varnishes. 
rh» meal* a residue after the oil has been extracted, 
has the possibility of profitable utilisation as a com¬ 
mercial stock teed. 

The magnitude of tbs output of tomato refuse In the 
United States la suggested in a survey made by a rep¬ 
resentative of the Bureau of Plant Industry who per¬ 
sonally inspected 21 of the principal tomato-pulping 
plants, and supplemented his observations by corn- 
Hppadeace with additional enter pris e s He estimates 
that 278,000 tons of tomatoes are pulped annually and 
when supplemented by the tonnage of culls he meas¬ 
ures the total quantity of tomatoes thus utilised In 
terms of 800,000 tons the wet waste from this ton 
nags will approximate 16000 tons, which would yield 
8000 tons of dry waste 

Tomato catsup pulp paste purve and snup are the 



I wrec ke d elevator, showing the pneumatic conveyor that 
salvage of sue mUUon bushels of grain 

derivatives of crushed tomatoes when ground In so- 
termed cvclone machines Ihe latter machinery has 
been picturesquely described as power applications of 
the housewife s colander By the commercial process 
the red pulp and Juice are forced through perforati ms 
In s screen while the skins, cores and seed an dls 
carded as useless Cyclone waste is the fitting dt 
soriptlon applied to the outlawed material Ihe qual 
lty of the tomato and the relative efficient y of the pulp¬ 
ing plant are factors responsible for a variation in the 
Tatio of refuse—ranging from four to ten per cent bv 
weight Ths drv need constitute about one half per 
cent of the tomato 

Cyclone waste consists of 80 per cent water A 
method has been devised and operated on a factory 
basis whereby the wet seed of tho t< mato can be dl 
vorved wholesale (commercially speaking) from thi re 
mafndir of the umined material Htuh a system of 
seed separation according to Dr J H Schrneder for 
merir a scientist In the Bureau of 1 innt Industri will 
enable the producer to separate tbt sc id frtm other 
waste at each tomato-pulping stAtlon Continuous of 
operation, cheap and fool proc f are among the ilrtues 
claimed for the new method The advantage* oh 
vhnssly are to make the productr Independent of the 
necessity of shipping his waste to a central plant when 
exorbitant freight rates might deprive him of potential 
profits 

The observations as to the recovery of tomato refuse 
were gmtlH rod by Doctor Schraeder from wa*te-produt 
log stations in Maryland Delaware New Jtmv New 
York, Ohio, Indiana and Illinois the tounago of raw 
material handled ter these plants for the past five >ears 
Cjdono waste from tomatos was calculated to be the 
per cent To assemble 12,000 tc ns of tomato refuse at 
(Crmttnurd in page Sit) 


Is bring used In the 


Salvaging Grain hr 
Soetten 

F oil OWING the dost«- 
ploh luti which wretked 
a hunt delator at Chicago 
ca m the puthm of suliag 
ink h mi 0000000 bushels 
of gnuu within sad around 
tbt wrecked structure ihe 
ImwUliif, of this Main by 
mrapers p rtable t u\*.yors 
trucks and mnmiil labor 
was a slow pr ciss and It 
was decided to ins the pneu 
math method lwo toniei 
orw wu Installed cne on 
the rh r fr nt f r dlschurg 
mg t > *ctc amt rs and the 
other nt tlu north side of 
the alructure f r load in w 
the train Into tar* 

The use of the pneumatic 
system In salraging this 
Muin i* rcMilting In a itry 
marked sating in cost of 
handling I ho la I or In 
i lied la reduced to a mini 
mum Where a bln contain 
Ing to ooo luHhtlsof wbeut, 
nta or ce m la to be emptied 
the sue tl n iioxxta la slmpli 
I (ne'e l uii ler the bin nnd 
tho goto cmtlnj, km eked off Ihe grain Is all wet! to 
flow until the bln 1* emptied Where the grain and 
concrete are en manse a flexible h we is attached to tb< 
station duct and the method of o|*»ration Is quite 
similar to tlit < rdlnarv vacuum cleaner except of 
course on a much larger scale To some extent the 
grain Is cleaned and ctoled by the suctl m convenor 
The heaiv iieccs >f reinforcing steel machiner> parts 
and c inert tc will i t cuter the duct and miMcItaneous 
fragments which do pass Into the line arc caught on 
a screen within the separator tank and cleaned out 
from time to time 

1 his is tho gn atest grain salvaging problem on rec¬ 
ord The workh use bins with few exceptions re¬ 
mained intact and these were readily emptied hy an 
em< ru nev track through the house and direct spouts to 
cars Some f urtren gnat storage bins on the south 
side were llrant pen and with but little power avails 
ble scrapers wagons trucks and portable conveyors 
wen put to w rk getting the exposed grain into cars 
placed on an old coiistrnctmn track The double row 
of bins of the river house were more or h ** wrecked 
allowing the bam went of this section t * till with grain 
lh<* two hundred an 1 tweuti standing tins of the main 
plant each with a capacity cf TO000 bushels were 
lifted as h unit to the f< roe of the explosion and 
dr pih d la k on theIr foundations At the same time 
the blast toward the sides wnmbed the I In spouts and 
many gates luw as though bj the hanl of a giant 
Any attempt along the umioI lines of salvaging here 
wctild hn’ie bun extr mil) < stlv as well as hasard 
ous Ihe pneumatic imthsl solved this problem oxm 
or tw i mm dilm. the werk of the large tang that 
would have been ipqulred to pursue nuj oidlnary plan 
of attack to Its dcultful aud perhaps even dnnMrnu* 
outc mi 
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Snugged down for heavy weather At the dock; opara of lower aaila wed aa cargo booms 


The Motor Clipper 

A Motor Sailing Ship That Can Compete with the Ocean-Going Tramp Steamer 

By C. O. Laljegren 


I V KtiKNTirit Ammucan for April 28, Mr Rowland 
pictured uud dmribed a new auxiliary Hulling 
Mb Ip, the ‘Motor Clipper," developed by the present 
writer during a lifetime of Incessant study of the nail 
Ing ship problem lo make *uru that thi vcmmcI was cor¬ 
rectly pictured the l&lltor ban kindly aukcd me to 
supply mixMlng detail* In lior eouHtruitlnn and fitting*. 

Frankly Htatnl the “Motor Clipper 1 Is a develop¬ 
ment of and u crosH Iietwcnn the American achooner ami 
the rating yacht The schooner* when first seen by 
the writer !n 180ft, made an Indelible Impression because 
of their simple rig, grout carry lngcapat Ity, and general 
baud Inert* tn comparison with the then common snuttre 
rigger At that time tho find four minded schoon 
era, called *1111," were built and were considered tn 
be wonderful, but there soon followed the five-masted 
schooner, tn nay nothing of the six and seven masted 
schooner, inch as the “Wm JL. Douglas and ‘Thomas 
l*waon," Unlit at the Fore River shipyard alsmt 10U0 
Hut while watching these schnnuers and comparing 
them with the yachts of the period, the writer soon 
found out that they were badly lacking in one essential 
point they could not beat to windward Consequently 
their voyages were badly delayed by headwinds, and 
heavy gales drove many of them on shore. In fact, 
Just like a square-rigged ship, all schooners were in 
mortal danger every time a gale of wind drove them 
near a lee shore Clearly this must be changed If the 
schooner Is to come Into her own 
Now, In order to beat to windward like a yacht, 
three things are necesaary an easy form of hull with 
small windage," great stability, and leeway stoppers. 
The United States had highly developed the center- 
hoard Why not use those on largo schooners? Of 
course the writer knew that centerboards had been 
used on small schooners, bnt with only mediocre re¬ 
sults, this because they were simply copied from the 
small sailing craft without dne attention being given 
to the great friction tu a Mg centerlward, and to the 
weakening Influence of < uttlng a big hole in the middle 
of the veasel, where the strain is heaviest 
On the other hand, sideboards or *word$ have been 
used ou Dutch merchant craft for many 


tiu small sailing canoes from 1875 to this very day with 
the icry best results, although now the after hoard Is 
Incorporated with the rudder and thna is movable both 
up and down as well as sideways. Naturally a drop 
rudder cannot be used on a fiOOO-ton merchant ship, bnt 
the principle is the same whether applied to a canoe or 
a ship And a single big pcutertioard will not only be 
heavy and ttnwieldy, but will make a big vesael so 
difficult to steer that it la quite out of question 
Heuee the * Motor nipper" wuh given two ceuterboards 
which are useful In many ways In addition to stopping 
leeway By their use any teasel can be kept on a 



Steel centerboard with anti-friction roller 


straight course with very little rudder work, simply by 
regulating their depth below the keel In tacking, the 
hoards are raised and lowered alternately, so that miss¬ 
ing stays In never to be feared Of course some “ex¬ 
perts," as usual, will say "It can’t be done", but they 
are always interrupted by someone who comes along 
and does It The two centerboards have not yet been 
tried on a big ship, but they work to perfection in the 
big model of the “Motor dipper" herewith illustrated, 
keeping It on a straight course Whoever sailed a 
model ship will undentand the difficulty, no* 1 ' the pho¬ 
tograph of this model with all sails set, ana going at 
a good speed. It U now a well known fact that models 


make possible an estimate of the behavior of a full- 
sixe ship of the same proportions and form 
In s Mg ship the chief difficulty would lit In the 
raising and lowering of the centerboards on account 
of the heavy pressures and resulting friction. To over¬ 
come friction, rollers are necessary, or some kind of 
hall hearings. Our Illustration shows the conical, self- 
adjusting roller introduced by the writer, applied at 
the point of maximum effect. The big end bearing is 
slightly tapered and allows the roller to involve evenly 
and in full contact with the centerboard case The 
roller almost fills the case sideways, Jn order to reduce 
the unpleasant “slapping" of the board In a seaway 
tn light aim, The actual raising and lowering is done 
from the bridge of the vessel, through a small motor 
(electric), winches, and strong iron chains, with the 
cargo winches as a reserve In case of need. The chain 
needs to he very strong, but in case of a break the 
l>oerd la made to drop out automatically so as to not 
endanger the tightness of its case, or It can be caught 
by a wire rot>e under the keel 
In a wooden vessel it was almost Impossible to make 
the case watertight, but this la comparatively simple 
in a stsel 'ship, and need not cause any anxiety except 
In grounding On the other hand the forward center¬ 
board will give warning of shoal water, possibly In 
time to save the ship. And If the board be bent, it 
can be dropped at will Such things count as dangers 
of the sea against which no vessel can be made proof 
Wind power m compared with steam power costs 
nothing beyond the relatively small outlay for a 
•hip's sails, masts and rigging, and subsequent repairs. 
It Is largely a question of applying wind power scien¬ 
tifically Unlike every other source of power, it can 
actually woyk against itself, and force a ship to wind¬ 
ward against the very wind that drives It forward 
The machine-driven vessel's main advantage lisa in 
being to s certain degree independent of wind and 
weather If the same independence can be secured In 
a sailing vessel, even granted a decrease in speed, the 
sailing ship must ultimately prove a serious compet¬ 
itor of the mechanical ship for certain classes of freight 
and servlet. 


centuries with splendid results. In fact, 
whoever like the writer has seen thn 
clumsy dutch “Huffs" aud “TJalks” beat 
to windward as fast as many a yacht in 
a strong wind, must get a profound re¬ 
spect for such n combination of carrying 
capacity and weMtbcrilness. This proves 
conclusively the worth of leeway stoppers 
<m men liant sliiits, for these “knife/ 1 al 
though almost square In their ends, and 
loaded to the deck line, still can make 
fast trips 

These swords are simply strong wooden 
hoards attached *to the outside of the 
vessel, and pulled ont of the water when 
not In use. Cleurly there must be a limit 
in the sine of the vessel where such aim 
pie contrivances can be used, Jnst as with 
the centerboard Both can he used only on 
vessels under 800 tons 1 register Imt what 
about duplicating the leeway stopper? In 
fact, twin and even triple swords had 
been used In Holland about the year 1800; 
and double centerboards have been used 



Ttm > pfcs Ugri pfcaf an dg fcMba t mM of tbs sat m clp pt ff 
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Practical sailing men, that have seen 
hundreds of sailing ship logs, agree mum 
Imoualy that only calms and head winds 
have prevented sailing Ships from mak¬ 
ing Just as smart passages ss any tramp 
steamer For taking a ship through calms 
some kind of machinery Is dearly pares 
sary, hot it must bt cheap, easily applied, 
and IBre the "maid of an work," bt put 
to many uses on board: propulsion, halst- 
tng cargo* gpll hy nfl i hg , Ughtlng, pump- 
ins; etc. And above at), the m a chiner y 
ffipst net tpott tu staff* fmrtJflss o/ tu 
«*tp; it must b# strictly auxiliary Tbit 
condition rales out all twin screws be- 
cams# of the extra test of dqptiosting the 
mwsjWnery» In Ptcembef, lOtfl, the Writer 
warned stToogfy I*, the Mh JtyW 
Bedew tad oft* Shipping Maul* 
aghast twin S er bwa . ft* waning; Iras 
W Wfc tototo to ■Mpomtoi; tot 
touST Klllto *>to *tfo toto KMtoBMV 
an iwxitaff tt» lft|« to* to* dm* to 
(Oto n i M «» mu oi) 












SCIENTIFIC AMERICAN 


iea 


9tpMm)*r S, 1981 


Tjrftwi 'ito ii for tha 
BUnd 

ALTHOUGH it bu bees 
demonstrated that the 
Mind iid can learn to op¬ 
erate tba ordinary type- 
writer with a fair decree of 
succ eed this machine is 
after all not suited to the 
sightless operator German 
Inventive Ingenuity for some 
reason has paid more atten 
tton to this matter than we 
hAve on thla side of the 

water, with the result that L*fu The mddu with wfc 

at least two very icceptsble tap* by tb* mu at tmet 

machines have been put out, 
so destined that the handi¬ 
cap of the man who cannot 

we is reduced to its lowest terms. The one is merely 
a sabstltate for the usual typewriter, and compares 
rather poorly with It In speed. The other Is some¬ 
thing gpre than this, being deal Sued for letters of 
which numerous copies are wanted The letter is 
taken from oral dictation In the first Instance, and 
typed. In Braille characters, on the tape Tbeu this 
taps Is ran through the Instrument under the blind 
operator** fingers, and he types off, In the 
ordinary alphabet, as many copies as are 
desired Both machines are distin¬ 
guished by having tha keys marked in 
Braille characters, so that the typist can 
the better detect an erron. 

A Mystery Picture and Its 
Explanation 

T HE) reader might be allowed a gener¬ 
ous number of guesses as to the sub¬ 
ject of the curious picture presented here¬ 
with, with considerable confidence that he 
would not hit it right These mysterious 
bow* do not represent chair-backs, nor yet 
scrapped submarines they are merely 
some 2000 motor trucks that wore sub¬ 
merged to the point shown by the flooding 
of tlie Rhine bottom lands where they 
stood They are the property of the 
American Army of Occupation, and were 
walling for somebody to come along and 
find a use for them when the flood over 
took them It will be seen that the tar- Two thou, 
pftulin bows and, In some cases, the tops 
of the cabs, are all that Is visible But 
the trades stood up so well under their prolonged 
wetting that they wore sucewwfully salvaged, and it 
Is oven said that they are being sold now in the United 
States. 

00. (or Greenhouse Pod 



Ltftt The machine with which tba operator tolun down tba note* on a Braille tape the note* being KftemanU mud from Uw 
tape by tba acnat at toueb and then trim scribed. Rigktt A miniature typewriter of more conventional dvelgn for tha alicht 

leas operator 

German typewriters for blind workers 

ns. The one Is merely ures bearing on the desirability of the now fuel trail quitting phntogrni 
ewrttor, and compares From the standpoint of the veteran greenhouse York CHy met the nr 
The other la some- man there is a bigger side to the change from coal to Inmovor the trumuniK* 

satgned for letters of oil than recent coal strike experiences suggest He is obviously Introduces a 

anted The letter la intensely interested in oil because of wbat help it may The ItHIn print Iple 
Jm first Instance, and con tribute to a solution of acute lal»or problem*. With The photograph to be 

l the tape Tbeu this oil It 1* not necessary to shovel coal or take out ashes a brass tj Under and 

intent under the blind Oil, it U declared, maintain* a remarkably even boat, reproduml in high rel 




1 X'& s ’ «■■■'»? ■ ■ ” 

. .. ■*: ■ ^ 



C OAL It the common futl used In beating green- 
bouses In the United State* the industry en¬ 


gaged in producing flowers 
and vegetable* under glass 
la extensive, and for roa 
sons which can readily be 
appreciated, the coal strike 
brought Its worries to the 
men with largo Investments 
In greenhouses Ad Inter¬ 
esting new development In 
thla Industry, partly trace¬ 
able to the difficulties of 
coal shortage, la the adop¬ 
tion of oil for fori 
New BfcgUnd claim* to 
hav* the pioneers In this 
new tu* of oil for fuel Two 
florists near Providence 
have equipped their bouses 
wtth oU-tmruing apparatus, 
tha installation being suffi¬ 
cient to heat their whole 
ranges. Hose recently, in 
the great Arlington market 
gfittfew district near Boston, 
a iSififag market gardener 
huh a dwpt ag . oH fust Inter¬ 
est to mesa most tote&shw 
of boriferitori^tjttlratrles Is 

ss-KHjsrts 

affinl* Jsb^ m vm C$h 
•NptipMi Mid 0k 


Two thousand American motor trurka, intended for the Army of Occupation 
submerged In the water* of * Rhine flood 

prolonged with a minimum amount of attention keeping the green or nlgunl 

nl t and It house temi»crwfnre exactly a* d«dred mirror I* 

tho United If early result* are couflrmcd, there Is sure to lie a on anx p 
rapid drift Into use of oil Instead of coal We may yet with the 
*oo the day when the greenhouse which Is a coal user ncr more 

will lie regarded as a curiosb} Market gardener* and of the cj 

Ing green- florist* are typically enterprising men and In a situs umiiner 

luatry so- tlon of thl* sort will let no gra** grow under their feet A wimp 



Transmittinff Photo¬ 
graphs and Drawings 
by Radio 

F OR sotui* time an Inter¬ 
esting series of experi¬ 
ments ha* been under way 
at the large radio station at 
Annapolis, Md, having a* 
the object tbe transmitting 
of photograph* and draw¬ 
ings by radio to a receiving 
station at Malmalsion, near 
Tarlrt, France This series 
mark* but another alep in 
the development of tbe Belln 

[ ftftentftnU rad from Uw *y*tem *>* photographic 

Lionmi OMign for th« »ight transmission which was 

described in our columns 
Inst Nm ember when M 
Kdcmard Belln succeeded in 
traiisuiittlng photograph* U'twocn Ht Louis and New 
York CHy over tbe usual Ulegraph Hues Thla time, 
however the tniusuilsslnn U by high power radio which 
obviously Introduces a mimltor of complications 
The Briln print Iple Is tpilte simple and ingenious. 
The photograph to be transmitted Is transferred on to 
a brass oUnder and m> muted that lu hnage Is 
reproduced in high relief The cylinder 1* then placed 
lu the transmuting unit, where It* irreg¬ 
ular surface preHHPrt ugHlusl the stylus of 
u m native microphone The Irregular 
Kiirfucu varies the pressure on the micro¬ 
phone and heitre Its tlectrlcal resistance 
mid In thnL manner luodulnU* an elec¬ 
tric circuit In dlrett proportion to tha 
phologruphU value*. A »|mh ini sjnehro- 
nlslng device send* out a synchronising 
Mignat at regular Intervals. 

1 he receiving side consists of a highly 
sensitive Blonde! iimdllograph which Car¬ 
rie* a tin> mirror on Its striugs. The 
string* an pimped In oil so a* to make 
them deatl heat while the mirror swings 
about on Its v erf Inti axl*« A source of 
light rusts It* rajs on tho mirror, whlrh 
lu turn retie* t« Hum on to a screen of 
graduated transparent behind which Is 
a drum coxired with a plccu of sensitised 
paper lid* drum turns In perfect *>n 
«hrouism with the transmitting drum 
through the minus of tho synchronizing 
rcapation, signal and special met hittiism which our 
axaibihli *iHU*e doe* not permit u» to 
dewrttio here- A* the modulated current 
or signal strength nnihe* tlw* receiving end, tho tiny 
mirror Is difli*ifi*d mori or J<hs so Unit it* beam full* 
on mix part of tin graduated mrecn tluit xorresponds 
with the Image at the transmitting end In this man 
ncr more or loss light falls on thi wnsltlied pa]K*r 
of the cylinder which 1* then developed in the usual 
m miner 

A simpler transmitter and receive r arrangement call* 
for u plain muke-niul break 
dcxlco ut the* transmitting 
end operated by the surface 
Irregularities, and no grad¬ 
uated screen at the receiving 
end This arrangement 1* 
for tho transmission of 
drawing* cartoons fac¬ 
simile ryi>e matter or hand 
writing, maps, uml all other 
matter In plain black and 
w Idle without the half tone 
gradation* of the usual pho¬ 
tograph 

In the present experi¬ 
ment*. which are being con 
ducted by Messrs Marcel 
Tonlj and Johan 

nean of M Ileltn s staff, only 
plain black and-whlte trans¬ 
mission has been undertaken 
thus fa r The difficulties 
encountered have been 

mostly lu the way of getting 
tbe Belln apparatus to mod¬ 
ulate the powerful output 
c urrent of the big arc gener¬ 
ator at Annapolis Over 

sixty relays have tu be act¬ 
uated In order to handle tbe 
transmitting current and It 
stands to reason that in this 
large number of relays some 
{Continue* on page J7J) 
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Industrial Alcohol 

Where It Is to Como From, and Some of the Things We Ate to Do With It 


By Hkr^y A Mount 


ATTRITION has already been called, in articles 
which hart previously appeared In the & ikk 
T im Amkuuan, to the growing important v of utcubo! 
ah a fuel The prospect is, indeed that within the 
span of a ver> few yearn, alcohol or fuels with an al 
cohol base will largely or entirely replace gasoline as 
a fuel for motor curs Hut an Important an this pros 
pect Ia, it can hardly overshadow the general imlun 
trial usefulness of alcohol ckiwh tally lit the chemical 
industries, which are Just coming to the fore In 
America 

The making of ahtdad has lx on nn airompllHhmcnt of 
nearly ev<rj race for mhuii 3000 years lint the prod 
act waa used largely for leverage purpose* It Is only 
within romparftthol) recent years that alcohol lias 
come to lie of common lal ImiKirtanee amt the history 
of commercial Alcohol U e\en more mvut In this 
country The Industry In nearly all countries has so 
far tailored under two mcyi rv hunillcnim. Alcoholic 
drinks have been a favorite #mircc of governmental 
revenue and It has token a long time to convince tax 
lug agencies that they ought to differentiate between 
alcohol for beverage purposes and that used In in 
dustry 

Before the war very little ludnstrlal alcohol was 
used in this country The ttret lurge plants furnished 
the alcohol with which we made munitions for the al 
Ilea before the United States entered the w«r filter 
large amounts w< re used to supply our own armies. 
It has been stated that AppruxiwntUy 52347,117 proof 
gmllonH of denatured alcoluil wen* used in supplying 
our armies with explosive* isdsou gas, etc It 1* 
apparent that In time of war a well developed alcohol 
Industry Is essenllnl It 1* undoubtedly true that one 
of the contributing reasons for Oermuny * 
strength was ht r large nlcohol plnnts, 

Which in 1912 were producing over 4l f 
000,000 United States gallons annually 
for commercial purpose 

Beglunlug with a produttlon of 5.084, 

950 gallon* In 1007 the alcohol production 
In thla country griw gradually uutll la 
1914 the production was over 17,000000 
gallons lu 1916 the production had 
Jumped to 84,000,000 gallons and In 1918 
over 90,000000 gallons of denatured alco¬ 
hol for induatrlal use was produced 
Practically all of this alcohol was used 
In the country and the large Increase can 
be accounted for by the expansion of the 
dye and other chemical Industries 

It would lie almost Impossible to enu¬ 
merate all of the Industrial uses for alco¬ 
hol Hut even a brief survey of the Held cannot fail 
to bo impressive 

The most Imiiortant use for Industrial alcohol la 
that of a solvent Indeed chemist# say that the only 
solvent of equal Importance is water Alcohol as a 
solvent for dyes and confectioners' colors is of great 
Important* In the development of gelatine food prod 
uct* considerable alcohol ha* been used as a solvent 
for the coloring matter U It were not for the solvent 
properties of alcohol we would not have such commodi¬ 
ties a* perfumes, liquid soap*, tolUt waters liniments, 
flavoring extracts, etc I*arge quantities are used In 
this country In the making of ' solidified alcohol'* as a 
fuel under chnflng dishes and small portable stoves, 

Alcohol 1 h used as n raw material lu the making of 
ether, mercury fulminate, chloroform certain toxic 
gases such ns mustard gas, and In many other drugs 
and chemicals. Alcohol lightens the honsewtfes bur 
den In many well known ways. Its medicinal value is 
also welt knowu and large quantities are used in 
hospitals, 

Alcohol Is also used In quantities »■ a dehydrating 
agent in tin* manufacture of photographic flhhs and in 
the preparation nf photographic prints It Is used as 
a precipitating agent in a number of chemical processes. 
It enters Into the manufacture of bika, cerfnlnld. 
■beliaca, distaff rants, etching solutions, soldering 
fluxes, etc 

After exhaust! v* tiwta of various antl-freese mix¬ 
tures for auto radiators, the liureau of standards baa 
recommended alcohol as leant harmful 

A British Government report reveals the us# of alco¬ 
hol In Important quantities in the making Of many 
other articles, as ateetric lamp filaments, linoleum felt, 
fireworks, matches, fifeeet pens, artificial silk, rubber. 


printing, dyeing and denning operation* In laun¬ 
dries, etc 

Horae Idea of the tremendous importance of the in¬ 
dustry ran be gained when ft la realised that this is 
only a partial list of the uses to which alcohol is put, 
and that new ones arc being constantly added. 

One of the newest, for inKtnuce, la its otihtatton In 
the purification and separation of gum turpentine 
Only a small percentage of the resin produced now Is 
marketable because of bad color It has been found 
that gum turis utlne is soluble In alcohol and foreign 
matter such a* twig* atid lancet* can then be easily 
rammed IHstlllatlou sepurates the alcohol, which con 
lie used again, from the turoutine uml resin, which 
are clear and of the highest grade 

With nil tiies* urn** the fa**tor* of production and 
price are vitMl “When will w* have (heap fuel nlco¬ 
hol V U n question rivaled in Importance only by the 
other (die 'Why Is alcohol ho high 9 ' The chemist in 
Hints thut the raw material* Tor the making of alcohol 
are on every hand In UmltlcMM aiul permanent sajqily 
that tin extraction of alcohol Is one of the simplest of 
all ibemkul processes, that alcohol fuel is more satis¬ 
factory than preMmUlay gasoline iu a word, tliit alco¬ 
hol offer* a permanent solution for the serious fuel 
problem caused by a shortage of petroleum 

Small consolation this for the motorist who conttn 
ties to buy fuel tor hi# car that costa more and more 
and is of constantly declining quality 1 The supply of 
gasoline already is less than the demand and the prom¬ 
ise for the Immediate future 1* less fnel and more 
motor car* If alcohol can make good a* a motor fuel 
inn t this the time to do it? Wb> basil t the chemist 
made good Ills promise? 


7 0 the average citizen "alcohcP' u that forbidden ingredient of 
certam beverages which imparls thereto the so<ailed “kick” At 
a matter of fact , alcohol u no doubt the mott important of all 
chemicals useful m our industries Millions of gallons of ti are used 
each pear m the production of an almost endless list of commodities 
Some industries depend upon alcohol for their very existence, lor there 
is no substitute for it m certam operations And both the production 
and usefulness of industrial alcohol are increasing m thu comity at such 
a rapid rate that it is becoming a veto large factor m our economic situa¬ 
tion This ts the story which Mr Mount has for ui this week — The 
Editor. 


I hem* are same of the thoughts of the average 
motorist who has followed the fuel situation in recent 
months And to add to his confusion there have ap¬ 
peared such statement* as those of a Brooklyn inventor 
that lie w a* ready to place on the market a motor fuel 
to Hell at five cents a gallon the base of which is 
alcohol And then comes the following, credited to 
Henry Ford 

* I am now making the lest fuel my tractors can nse 
out of straw I have an 1m xhaustlbte supply of fuel 
on my farm and believo the day Is coming when we will 
extract the alcohol out of fruit for fuel and use the 
rest for food I ata putting up a $85,000 plant now 
to manufacture alcohol from straw Altai* just to show 
people that it cun be done “ 

The 'Inventor* referred to above Is now In Jail and 
hi# flve-cent fuel Is branded as a swindle A famous 
authority on Industrial alcohol says of Mr Pord's well- 
intentioned effort 

“This process la *tiU of an experimental nature ami 
has no commercial significance at pneentf" 

As for the chemist he has done hit wyrk Well and 
be 1* now able to convert Into alcohol s great variety 
of substances, many of which are now wasted, but he 
has run plnmp into the law# of ©cooouiesegad m far 
hi* product la net able to compete With gsiolliis In 
price 

It can readily be Seen, therefore, that the tmpbftane* 
of alcohol as ofi Immtoftate sartor tor the motorist 
( uught not be num fita y a tot. But on the other hafid ^e 
Importance of this fuel t tern years 
orprlookad. It is (heptopo* Im, tfraMUa, WStrIM 
pfoWsow As «&anist (up is dstotopta* s 
feol tort and tatrfi bo* Stu set stout sotvia* AMs. 

Ttors are wnnI a sOia ls of dorivla* lu d usU t st A- 


cohol. The one used now almost to the cd* 

others la the fermenting of a mash team rasta tafitriftte 
containing a large amount of sugar or starch ojktdto- 
tilling and refining toe resultant aJoubri. 

proceaa la very staple, although State Of toe 
latest apparatus for producing large qqaatittef at also* 
hot continuously to rather complicated, The tetaato 
tion process has been In use tor scene 8000 fpon and 
chemists are ready to admit that them Is small dtance 
of any large Improvement There ts a large number 
of possible raw materials tor this process tpdudtag 
moat of the grain#, many tubers such as potatoes tur¬ 
nips, mangolds, etc., nearly all fruits, mnUmee, and 
other materials 

forge quantities of Industrial alcohol were made In 
Ormany before the war from a potato grown esperiqtiy 
for the purpose In this country much of the fiUtehri Is 
manufactured from “Mack strap" molasses, which until 
a few years ago was a waste product of the Cuban cane 
sugar industry The chief difficulty Is that all at toeas 
products, which are available in suffirteot quantity* are 
also useful as food and their price does not depe n d an 
the alcohol they will produce, but on their rates os 
food#, A writer lu the Scneirame Augaraait has re¬ 
cently pointed out that If ana-fourth of our corn crop 
of last year had been used to produce industrial aloo~ 
Uni, there would have been an amount equal to our 
gasoline supply Till# to an interesting qpeeutetioa, 
hut eugineers engaged In the serious business of pro¬ 
ducing alcohol point out that If such a large part of 
our corn crop had been diverted to the making of 
alcohol the prin of corn, and consequently toe price of 
nlcohol, would have soared to impossible, heights, 
The> are agreed that there Is xary little hope of cheap 
alcohol so long as wq must depend for raw 
material upon product* which can also be 
used a# food. 

There are however, taftuy materials 
from which it Is theoretically potabla to 
obtain alcohol, which are about us In 
Inexhaustible quantities and which are 
not used for food Alcohol may bs bad 
from any material containing cetluloae, 
hu* h a* wood, grasses apd vegetation of aff 
kind#. As Air Ford ha# shown, It la per¬ 
fectly possible to make alcohol from hay 
nr straw, hut the difficulty Is with the 
proee**. It la first necessary to break 
down the cdhdoee so that sugar la ob¬ 
tained and thin Is fermented In the ntUqt 
way It requires, however, a complicated 
proems and a large amount of power to 
first obtain the sugar The process has 
proved so expensive that tbs alcohol from this source 
cannot compete in price with that made from food 
products. There Is, of course, to* chance that some¬ 
one will find a way to do tola cheaply hut the odds are 
against any such discovery because some expense will 
always be necessary before the starting point of toe 
fermentation process is reached. 

Is them then, no chance that we shall have cheap 
alcohol 1 Thera are at least two recent developme nt * 
which hold very great promise, although neither of 
them Is as yet oommerctally practicable 

In one of these the bacteriologist has cone to tfia 
rescue with the promise that he will boOq discover a 
“bug" or baoteriura which win have the pofrvr to con¬ 
vert cellulose materials directly Jato alcohol The 
promise Is a plausible one for the reason tost tote 
very thing has been done on an almost lafiBjtaritaOtfy 
small scale. It Is admitted that a new bacterid* mas 
be found to acoompUto toe result on a ornamental eegte. 
An Intensive asarta for tola *tmg" te bring atafie by 
competent scientist* and there is very good tpfijgm 
to hope for surer**, If tbte march ends favoratty-th* 
effect vtU tp vevrivttoMiy. 

The second bates tor tlte hops teat cheap attbfcri f| 
not for off 1* la tacsrfOMata bring conducted Iamir 
la ftrapd, to fxtriwt fiJopbri mteri^ sonrorit^ a 
chmtepat epglfftar wj* has jtat riffAMI 
JtaWtttoa of sotiyitke raprito vety r 
tern te bring feted* and 0ta t at^rfilhr ten ^ 

1 ?y* yd. , rT j? ! 
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From Swords to Plowshares 


of the Poet*War Activities of the Huge Krupp Works 


survey 

flMft Krupp Corporation comprises the 
<*fo- riael maBnfiwtfcrtag plant at Hnei, the Greece 
h MuMraff Bvebira, the Germania shipyard 
fo JOtit the Fraderich-Aif red Mine in Khclnhanaac on 
Wt, Wvw Rbto* the Annan Steel Work* in Annan. 
WMpbgtfo, •< w»U »l the Independent Middle Rhine 
tiipstrih, the Iran end coal mine*, the lend that wee 
fo*fo«Hr the proving grounds it Ran, Neppen end 
T p n fo whatt* end man/ other unite. 

On Jtifcr i» 1014, ell the above plants end mine* em- 
VhM AMP worker* oC which number 41,700 worked 
hi tht D e em Plant It wee generally believed the 
***** ever, before the War that the Krupp Work* maa- 
Ufocthred Wat materiel only But few people know 
that w*r material actually formed but a very email 
percentage of the total output of three works. The 
fafpoitjuiee of the company ee regarde production of 
peace product* can beat be judged by the fact that it 
MMM J/fl to 1/8 of an Germany** railway material* 
m an fall* tie* wheel* axle* frames for locomo¬ 
tive* heller* firehoses end forged piece* There ar* 
therefore, very few trains in Germany that are not 
fabricated out of Krupp steel. 

The principal article* manufactured in the Krupp 
foundry before the war were Steel pieces of all quali¬ 
ties (especially high grade steel) special automobile 
and toot parts, railway and shipbuilding material 
|IW| the finished products war material was first, 
rah SS cannon with foU equipment, ammunition, rifle 
barrets, armor and huge armor plate* At the Gruaon 
Works stamping* and forgings for mining and cement- 
making machinery were manufactured 
TbS Germania shipyards at Kiel built battleship* 
fast passenger and freight steamers, floating dry docks, 
turbine* oil engine* boiler* etc 
The Predarich-JUfred Mine supplied iron ore and tim 
bar as wall as moat everything made from these da 
terial* such as bridge* building* eU 
The declaration of war on August 2, 1014, neceasl 
tated a radical change In the Interest of National de¬ 
fense. Plans for Increasing the output of the organ! 


ration wore Immediately effected, the plants oitenting 
on a peace basis befog for from adequate to meet the 
situation The Gnsetahl Plant In Essen alone was en¬ 
larged from 241J2 to 860 acre* The numtter of em 
ployees In tbe Essen Plant Increased from 41,790 to 
114,000 Similar Increases were effected in all the 
other plants bringing the total employed in 1618 to 
more than 172,000 

The armistice conditions and the Peace Treaty of 
VersalUea made It necessary for the organisation tu 
revolutionise its gun and ammunition work* On the 
other hand the open hearth furnaces and wood work 
lug plants con tinned operation as usual as long as the 
coal supply lasted It was more difficult to find work 
fiw the men who had made war materials only in 
the steel works at Raacu, after the armistice, the first 
work done was the repairing of locomotives and car* 
which was a necessity on account of the hear> v»t*ar 
and tear on roiling stock during the war At the sume 
time the manufacture of locomotives and cars was lie- 
gun. Tbe construction of this railway equipment was 
accomplished In parallel buildings composed of 10 shops 
having a floor space of 74.000 square meters (790,000 
square feet) in which today fiOOO men are employed 
giving an annual output of W0 heavy locomotives and 
tenders and JflQO 15-ton tar* Hie manufacture of 
commercial automoliile* trucks for special purpose* 
agricultural machinery and machinery for the textile 
and i>apt>r industries is carried on, ns well ns thut of In¬ 
ternal combustion engine* turbines and mmhlnes for 
making office furniture, counting aud adding machines 

Dy taking up all these Industrial branches it was 
possible In a few weeks to resume working with the 
force which the armistice cut In half There was a 
gradual Jim reuse until on July 1, 1621 more men were 
employed than before the wnr The working day was 
reduced from 10 to 8 hour* so that a greater force 
was requlrtnl tu produce the mam lines 

The program of the Eomu Work* Including the pro¬ 
duction of the raw materials which were made licforo 
tho war, includes the following 


Special steel, rolled, forged amt In condition for 
further processes. Casting steel, forging steel, cast 
iron, slllco iron for casting, steel roll* steel plates for 
safe* tool steel, pressed steel, tin and tin article* 
spiral leaf and other spring* gear* bolts and nut* 
drill* metal packing, compressed air tool* pumps and 
hydraulic machinery gear boxes for steam, water and 
elettrhMlrive machinery, starting motors, roller bear¬ 
ing* uilue cars and counting mechanism* 

Oast steel shapes (structural steel) for shipbuilding 
and forging* crude oil motors marine oil c nglne* roa 
rlnc gear Imixc* steam lmilers aud Idesol engines elec¬ 
tric itMils and lifting magnets ITeclslou tools and 
Instrument* cash registers, motion phture projectors, 
lock* key* surgical Instruments of all non rusting 
steel 

Milk separators, potato-digger* reapers and bind 
cr* mowing machine* and tractors for all the alnive 
spinning machines and parts and machines for itaper 
making and textile Industry locomotive* freight car* 
Including automatic dumping rare aud complete rail 
road signal roadbed and o\crhead equipment Steel 
aud steil product* for automobile and car construction, 
motor truck* atm* SHcejNr* sprinklers aud wAeher* 
mill refuse wagons with traitor motor road roller* 
industrial cars locmuotlxis and cable system, steel and 
ateel products for aircraft Industry 

Besides all the dlHUnUlis whhh the change brought 
about, tlie corporation naturally Inis to suffer from the 
economic stress of Germany The cuil shortage which 
was aggravated by the conference at Hpn, is felt In all 
the works, especlnllv where raw products are pro¬ 
duced Most of these latter works had to close down. 
The reduced output of such products of raw material 
diminishes the quantity of finished prod nets It Is true 
that the imrinsed use* of 1 wood coal (brown In color! 
iu place of anthracite or in combination therewith, 
heljuc out to ii certain extent 
hrom this general coal shortage In Germany, tbe 
Krupp Works suffer the must, but they naturally can¬ 
not chnnge the situation 


Correspondence 

Tha edbors am net imp on ti M s for s traa e nta made 
Jl fop comepondeooa c ol u m n* A n o o ymom coqudu* 

iwpowlMm win b* withheld whm *o daund. 


11m Height and Velocity of FUgfct at 
Migrating Bird* 

To tho Editor of tbo tcmnrnr Amoucan 
Ob reeding jour note in tbo Bcnimni Aunucrc at 
Jnlr ft concern! n* recent meMureinenta of tbe Tdodtjr 
at gjrlBg Mrda, It ocenrred to sm that two Instance* of 
trlgoBOBtetrlenl neonmmeBts at tbe height end veloc¬ 
ity at mignthnt dock* and geeee, may be of Intereot 
rm t et m or. tanuuy 1,1887,1 quota 
”Kenanreooeot* of tbo height* awl vriodtle* of clooda 
on now being made at tha Bine HU Meteorological 
OtMerrttMjr ty Mr Botch a* part of an International 
wfc fa for mefc work. The tne awr etnecta are n*de 
wttb rpecuny c outtnict ed tbeodoiltae to which a largo 
conical toba with crowed wiroa at one end and an 
^*pt«c» at tbe otter replacw the ordinary tri w copa, 
“Oh tha iMrniBg of December 8> white Mr B. t 
Ferghaeqn and I were engaged ia meaaortag dooda, a 

-sf daefca pawed tetom onr ha w lln e , which ia 

8 m et arc ia length. We aac c eaded ia getting one 
ttaaeona aet of nMaaarameata on the apes of tha 
fhNdtftOaa Which lta height waa calculated, and oaocr 
1 tedttcadant adbaeqweat obaarvattcaa. from which 
modttg waa calenia t ad. Tha height waa S8i 
TiiSwr tha lower ctatiea, which ia Mtaated ia tho 
f teClho Jfeppneet Biter. 

jaySoSV Of «*M caleniatad tnw thla maamu* 
. ./rfhaw* Htd <wm tha angulartetodty maaaarad 
at'CM gad *d tho baw-Hne la 21.4 meter* per aecoad, 
gttHfetihMaed* Jaaaaormnaata made at tha otter 
cSpoftta m Sane la 21.4 meter* par aecoad. Tha 
haring a vModty of only one 
(weeding to tha galomaOc record 
^Dheerratory, MC^meter* abort the 
JM direction of tha Wind wa« from 
tlockawc#e«yiagfr«atbe»ortteaat 
■ >»5»4* ia w„progra». fet that; 
tin codthdcglgta tad etodwta cl 




aeronautic**—H Helm Clayton, Blue Hill Observatory ” 
Again, from fcrtoso* of April 0, 1867 
* During the three days ending March '£1 numerous 
flocks of geese were seen migrating northward, or 
rather northeastward, since they were following the 
general trend of the coast line, which. In New England, 
is nearly northeastward north of Cape Cod On the 
morning of March 22, while Mr A E. 8 wee tl a ml and I 
were measuring cloud* at the ends of a base-line 1178.4 
meters in length, extending from the Blue Hill Meteoro¬ 
logical Observatory to tbe base of Blue Hill, we suc¬ 
ceeded in measuring, with our cloud theodolite* tbe 
height and velocity of flight of one of these flocks of 
geese Ho rapid Is the velocity of flight that the flock 
waa visible to the observers only about two minute* 
but during that time two seta of measurements were 
taken with the theodolites on the leader of tbe flock 
Tbe first measurement* at S 40 am, were accurately 
taken at the Observatory station, but were only ap¬ 
proximate at the other station. Tbe second measure¬ 
ment* at 8 JJO were accurate and simultaneous at 
both station* Using tbs second set of observations at 
both stations for the height and the two sets of ob¬ 
servations st the Observatory station for velocity, the 
calculations gave tbe height as 270 meters above the 
Neponoet River valley, or 268 metsra above see level, 
and the velocity of flight as 16 8 meters per second 
The direction of flight was from southwest to northeast 
*rrbe seU recording Instruments at Bine Hill Observ¬ 
atory, 180 meters above ihe river valley, showed that 
the wind at the time of the measurements waa from 
west-north west with a velocity of 4 meters per sscood. 
The height calculated from tbe first set of observations 
*t the two stations was 288 teeters above tbe river 
valley This result, though not considered strictly 
accurate, Serves a* a good check on the adopted value 
which la given above. On a previous occasion as de¬ 
scribed to &eto*r* of Jgansry l, p 26, we found a flock 
of Ancfcs flying ttosfc the nortbeest at a height of 282 
fo s ters ylth a velocity of 2lfi meters per second* The 
riant agreement betwee u the two results la suggestive, 
though typAr htvq bbsn accidental." 

At tbeHma, ** Wfoeinformed by ornithologists that 
these were tbt first a£s s nr v n* ato of the food ever 
obtained. >1 have notlwrned of shallot measurements 
gknee 1867* astopt Wm you refer to, bn* am very 
snfomDter wftp tbs literature of ornithology 
A base-line foss than 400 meters to length rimuld be 


sufficient for olwtrvntionH of this kind, mid need not 
lie equiiqied with telephone* The at cumulation of a 
sstlKfai too amount of data for birds of all kinds Is 
HkW> to require mmh patience, at least In the Eastern 
Htate* for the reasons that usually only one or two 
olisenratioiis can lie semred on any flock of birds to 
flight mid it Ja necessary for the ofmerrera to be on 
tbe alert continuously during long periods of time 

8 P Pemiusso* 

Washington, V C 

* Something New (?) In Brick Walla 

To the Editor of the Ht ikntuth Amkek an 

I was Interested In an Item under the above title in 
your issue of July 0, 1021 “Something New tu Brick 
Walls Using Htsndard Bricks —King Solomon was 
right—for In the year 1NN0 I rented s house at Walton 
on Thames about 40 miles from l/<mdou which had 
walls Unlit as described (i would Judge It to have lieen 
about 70 or 80 years old at that time), and found It 
so cool and comfortable that I continued my tonantcy 
to Christmas and found It both warm and dry in the 
winter I can most strongly recommend this construc¬ 
tion but It la not new K. K UiftKAR, 

Saskatoon. Saak. 

Hie Paradox of Civilization 

To tbe Editor of the Hokntifu Axiom ax 
The writer of tho editorial under tbe altove head to 
your paper for July 'toth, is <*vldently alarmed over the 
approaching exhaustion of our coal deposit* He seems 
to infer that as soon es the coal has been all consumed 
the savage and barbarian will again be muster* of the 
earth 

Would It not seem more reasonable to prophesy that, 
as the tlmi draws near when the coal will be gone, the 
need for |x»wer, heat and light will be met by substi¬ 
tute* perhaps better than coal, without coal’s draw 
backs and inefficiency 7 There are many sources of 
energy which could, within the bounds of possibility, 
be developed to take tbo place at present field by coal 
Among them are water power, solar heat, alcohol pro¬ 
duced from vegetation, the-*vast reservoir of energy 
stored to tbe eerth’s Interior, the wind and the wave* 
Why dnfoair of the future of rivlllmtion merely be¬ 
cause we may bum up nil the coal* 

East Canaan, Oonn D O Canvika. 
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Vlritn Jungls, eltircd and plowed for the planting of yoang robber trees 


Cultivated Rubber 

How the "Plantation” Has Made It Possible for the Grower to Keep Pace with the Demand 

By G. A. Orb 


I I Is a pertinent fact In tlie world of today that tbi Sumatra, Jnui, and llorneo And it was in 1000 thnt elgn snbstau< i e in Its composition, while the Par East' 

wheels of |uduHtr> mu hi never stop mills and fat the first trees of these far eastern plantations rsme Into em cultivated product Is exceptionally uniform. This 

lories most operate day after day—the demand is tearing, producing four tons of rubber Tu 1007 the uniformity Is due to tho scientific methods of coagula 

eeastdens Hence when Mother Nature moves too slow I v production of cultivated naWnr had increased to 1000 tlon and preparation, yet It has as groat teusUa 

to supply these demands of modem Industry with suffl tons and In another decade to 200 000 tons while the strength as the finest grades of Para 

dent raw materials for Its Insatiable raaw, then must output of wild mlrfier had .remained practically sta Ordinarily It takes the young rubber tree five years 
the brain of man come on the Job and devise ways And tlonnrv at •HMW0 tons a year About 80 js*r cent of the before It lieglns to bear latex—a thick milky fluid, 

mean* to meet rhe ever increasing nets] 700000 tons uf ruhlier produced annual!* Is mm ml slightly alkaline, containing threw per cent protolda. 

No greater romance la to lw found In the world of tlvnted traces of sugar and mineral salts, about 58 per cent 

Industry today than that of rubber rubl>er, not alone In MHO a lending American rubber company decided water and 35 per cent rubber 

for tire* that do heavy duty In the coalmen Ini pur to make certain a sufficient supply of crude rubber by Natives gather the seeds of the rubber tree—which 
suits or tranuport my lady on her rouwl of pleasure, starting its cultivation, placing William \nughim—on aro about the alxe of the hickory nut—and plant them 

but rubber for the thousand and ono other needs of authority on ruW>er cultivation—In charge A 20,000- In nursery lieds At the end of six months tbo seedling 

mankind aero tract In Sumatra was purchased, native labor has reached a sufficient growth to have the top cutout. 

It seems o long way from the Jungle of the tropics cleared the virgin jungle, miles of modem railroads a process known as “stumping" This causes several 

to tho automobile tire jet hail this same Jungle not wore built, projxtr quarters furnished for the 7TOO shoots to spring out these grow rapidly, and at tbo 

lieen made to produce instead of lielng merely n shelter natives employed on the plantation and todnv much same time the plant becomes banly enough to with- 

for wild life motor transportation would not be where of this trait has tho nppeiintuce of a citv iwrk stand the attacks of the white ants 

1* is today When the car owner sits comfortably In bis luxu After burning over the ground—clearing It of trees 

Two decades ago "exports • declared that If tho auto- rlous car speeding over mads of every character and underbrush—these young trees are planted some 

mobile Industry was to develop much further It would with little Inconvenience little does he realise the 20 feet apart, allowing about 100 trees to the acre 

)*» necessary to (hid wane other nidIJent substance many processes to which the rubber in his tires has Afterward the ground is carefully kept free of weeds 

than ruhlier from uhhli to make automobile tires let lieen subjects! In order to obtain tho resiliency and and grass that the trees may have every particle of 

n far different result has becu accomplished not wearing qualities that makes motoring a pleasure nutrition that the soil affords 

only do we haw suflUIent rubber for tires but for a Plantation rubber—nr cultivated rubber—is much When the trees are old enough to begin to yield 

thousand uses never dreamed of In 11100 preferred by the manufacturer for the reason that It latex, they are ready to Ins “tapped* Just underneath 

Cultivation of rubber wiih find attempted In 1870 arrives In this country In a far superior condition to the outer rorky bark lies the layer of cortex cells—a 

when the seeds of the Para tree {fin m HrasUlcn*!*) that of native rubier Irtfferentv In freight cost laver some 3/1 fl of an inch thick and having a slightly 

were planted In Kcw Hardens I<omlou the next year shrinkage and ease of handling are matters of very pinkish tint It Is in this layer that the latex cells are 

it whs Introduced Into Ctvhm nml later Into the Feder great importance to him, and wild rubber comes on the found They run vertically up and down the trees, 

nted Malaj States Straits Sctthuncnts, southern India, market with trem 10 to 50 per cent moisture and for- {Continued on pago 175) 



uttt Kmtws JiWP Hfia iww rm* twss to k-» bmmr 9+** — ■ mm mhm sftfrg m ' * 

Two etsrstlMMi that dUttagalsh tbs rubber pUaUtkn tmm ths Mmt asstiM at JiMfr alriptlaf 1 
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A Smrtvit of tM* fittort Among 
Airphoto 

T HIS french public, which bu ever 
Ulna a keen interest in tbs advance¬ 
ment of aviation, was recently treated to 
an Interesting competition among a man- 
1#r of large passenger airplanes, the ob¬ 
ject of which waa to determine their re- 
qactfn merits for regular pa monger 
service. The main factors of the compe¬ 
tition were the maximum of safety, of 
speed, of general performance, and of de¬ 
pendability over ■ protracted period of 
service. First of all. a series of ellmlud 
tfon trials wsa conducted, only the sur¬ 
viving machines being permitted to take 
part in the final and true test in the 
form of a flight of 2700 miles. As for 
surviving machines, wily one came 
through the elimination trials, and that 
was tha new three-motor Farm an "Goli 
ath.” which la shown In the accompanying 
Illustration. 

Undc^r control of the well-known pilot 
Grain, the Faman Holla th” made a re- The Farm 
markable flight It carried a load of 
over 0000 pound*. The average flying 
speed over the 2700-mite course wan upward of 80 
miles per hour, with the motor* turning at 1300 revolu¬ 
tions per minute The machine scored a veritably per¬ 
fect performance, indeed, not even a single wire had to 
Ite adjusted upon its return, and the “Goliath” was 
said to be ready to undertake a new flight without a 
single repair or tuning up. 

It will bo recalled that the Farman "Goliath” aa a 
type has been known for the past two and one-half or 
three year a, or shortly after the termination of htMtill 
tie* However, heretofore this type has Jiad but two 
motors of 250 horsepower each. The addition of a 
third engine should make for even greater reliability 
and greater speed The two-engined Goliaths” have 
distinguished themselves by the Parls-Dakur flight with 
seven passengers, l'aris-Oonstantlnople, and the regu¬ 
lar commercial service* between Pari* aud Brussels 
and Paris and lamdou 

The Kins’* Yacht "Britannia” 

T HIS photograph of the "BritanntH represents 
something which yachtosmen never expected to 
see again, namely, King Edward VIl's famous yacht 
"Britannia” ouce more with her racing canvas spread 
and sailing a season* races around the British Isles 
King Edward was an anleut yachtsman and owned sev¬ 
eral yachts in succession before he ordered George L. 
Watson to design for him an 85-foot racing cutter 
The reanlt was the * Britannia Built In 181ft, she 
was slightly larger, but practically a sister to the 
"Valkyrie” which contended for the Americas Cup 
against "Vigilant” Her dimensions are waterline, 
87 8 feet, beam, 23.08 feet draft, 10 feet, length over 
all, 121 5 feet Tin*- "Britannia” was a great success 
frmn the first In 1804 she took 88 races In 42 starts, 
and It was claimed that in her day she had won morn 
races than any other yacht In her class, having taken 
over 100 first prises 

That waa a famous race between her and the Amerl 
can challenger, * Navaboc," for the Bren* 
tun Reef Gap, which had been taken to 
England by "Geuesta” in 1885 It waa 
sailed, tinder reefed canvas, from The 
Needles, Islo of Wight, to Cherbourg and 
twek, a distance of 120 miles, and the 
two craft tore through the seas practically 
neck and neck for much of the course 
* Britannia” won by 2% seconds in a race 
which lasted 10 hours 37 minutes and 85 
seconds The race was protested and 
given to "tfavohrte” because the mark 
boat, Wring to heavy weather off The 
Needles, hod been shifted inshore 
The ferment King, who ta a real eallor- 
man. bavin* sorted at a midshipman ‘and 
risen to the yank of Captain white in 
active sarvtos of tha Navy, is an ardent 
" ytehtmnaa* and ho has i«rt the old "Bri 
ts&tW* near nearly 80 year* of ago. Into 
tinqpalqribn had J# raring her hard in the 
vsrfoMs^ttratfvwnd the EngUah coast 
That *4 rneht U wtgutaf her short of 

apja/SBJTSi-t 

V* sm an 



The Forman three-motor "Goliath”—I he only machine to aurvive 
French testa for paeeenger-csrrylqg machines 



The yacht "Britannia”, with King George aboard 


of the "Britannia” Is one of the most modem types 
of racing cutters, a sloop as we should call It 
equipped with the "Marconi mast” and rigged with ft 
main sail which Is nothing more or less than Lhe old 
log-of mutton sail of one’s boyhood day*. In this rig 
the gaff Is ralibdn# and the leneh of the mu in sail runs 


l * ^ ' rj- .1 L - > - 'Vtf-r A -r. r 'V--VV> 1 ! 

s ft* rjtiiiMihihi 




without a break from boom end to mast¬ 
head Note should be taken of the elab¬ 
orate system of strutting, characteristic 
of the Mam>nl mast In the usual style 
of mast there la a single pair of spread 
* rn at the masthead hut In these boats 
there are three sLruts, and because the 
must Is stayed at suih short Intervals, It 
H iMnodble to reduco its diameter and 
llgbtin It up considerably 

Sterilizing Eggs for Storage 

B Ft,INN!Ml in California and moving 
c list, n tendon* v to sterilise eggs 
when placing (hem in cold storage bus 
gathered considerable strength this veur 
1 he Poultry Producers Assentation of 
wmUuru California will use a stirilixu 
lion process on a largo scale for 1920 stor 
ug* i gg* Chicago egg Inti rents It 1 m 
M ated will also adopt Rterlllsutlon lhe 
pr*H* 4 H 4 H entHtlM an extra storage exiiense, 
but c hanging times justify It mid a fu 
lure date whin tiie entire storage egg In- 
alUNtr) In on a sterilisation basis Is not 
the rigid improbable 

An automatic electric machine Is used 
for sterilisation The eggs art Immersed 
for atwait five hocoiiUh in an oil solution heated to 250 
degrees Fnlir The IminerKlon sterilises the egg and 
(lows the pores of the skill, lint is so rapid that the 
yolk und white art not affected and reiunlu In the 
natural condition 

The process docs not eliminate refrigeration Stor 
ilixed eggs are placed in storage like ordinary storage 
eggs. The) cuiue out of storage In better shuts?, how 
ever, anrl stand long shipping to market better On a 
quality basis they command n lad ter market price than 
ordinary storage eggs 

The egg trade has know n of the sterilisation process 
lor several years, hut It Is only the present season that 
there has Imm u a dcfinil* serious movement to adopt It 
There are several in ten sting reasons, but tin* principal 
urn 1 1 h that the egg business ‘ Is not as It was.” Cold 
storage preservation of eggs is not perfect, and never 
has been, unj more than man) devices and methods In 
use are Hitherto, however any waste Which the 
process involved was not out of line with general 
economic conditions Ttu past 5 ear or two In the egg 
trade lias changed this 

The minimum Initial Investment In a doaen egg* put 
Into storage has gone up mid up—In 1010 the average 
WMN about 42 cm lit* -and rnnKeqmntl) the necessity for 
cart of flume eggs has increased also Notwltbstand 
ing the wide popular <h (union to thi eontrarv, egg ojiern 
tors ox r a p< rind of venrs have mi)thing but a picnic 
There Is ample competition umoiig themselves. It Is an 
nutluuttented fmL that tlic storage egg interests had a 
very unpleasant mid unprofitable time handling the 
1019 egg crop, aud mu nnwm was tin heav) waste in 
storage 

Spoilage In Htorage eggs of the 1019 crop was the 
greatest In )cnrs, niHklng un intlrel) unexpected per 
rentage \ 1 trI 0 us theorbo in ixplnimtlnn were ad 
vnueed, tlie most sensible of width was the class of 
inlior which candled mid handled the eggs Just prior to 
storing This labor In 1919 was ineftlcleut, c&relciw, 
in a degree not liefon* known 

There Is un turn II), following the 1910 
cvi»erleiue much greater Interest lu, anil 
apprec lHthm of safer storage methods. 
That the Poultry Producer,* A?v<ociaUon of 
Montliern rnllfornla lias adopted tlie new 
plan Is significant 
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New Flying Boat for the Dutch 
Navy 

M ORE and moPL the European aero- 
miutlc ul constructors have broken 
awa> from the conventional lines and de¬ 
veloped ma< hlnes that are truly novel 
The machine nhowu lu the accompany 
Ing Illustration la a ease In point Here 
la a German flying boat built for Hoi 
lands naval force*. Note the comforts 
ble, endoaod body at the bow, with the 
pilot's cockpit above There are ample 
windows to ensure a clear field of vision 
Furthermore, note the large deck to the 
rear of the cabin The motors are placod 
In a streamlined fuselage above the tin¬ 
gle plane, and drive a tractor screw and 
a propeller screw All in all, this design 
presents a marked departure from the 
usual flying boat design. 
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The Heavens in September, 1921 

Dm Unidentified Celestial Object Observed from Mwnt Hamihriii 


AS those words aw written, thrir author Is roturniug 
x* fr*m i a we*tpni trip which ha* luriuderi cImIU to 
the Tour (treat olwn rvnLurip* of the Pacific C'uust, ami 
sump mululacom** * of How* *uggc*t thenimlveH, 

Next to the memory tif tin* UoKpltHhlc vh lcom© that 
Is everywhere accorded to the vi*tflng sstriwomer, 
nothluif Msnd* out more in rewi mbranrr than the 
Iwauty ami variety of the MltUHtioiiH Emh one of 
the four well merit* a vl*lt from the traveller, though 
he have no a*tronoml< at knowledge, ami even If he 
does not enter the (tbn» rvat^rj buildings, provided only 
that be cares for Nature 

The I«owcll observatory, though the highest of all 
above the sea (TJno feet) stands «m a m<*o hut a few 
hundred feet alwvo tho town of Flagstaff—an ancient 
lava flow, long since weathered Into soil on the sur¬ 
face ami covered with that «|)en forest of sidendh) 
% el low pines which Is iharactcriHtlc of the highest 
sections of the Arlxoua plateau Hut a few miles to the 
northward, ami In full view rise the noble peaks of 
the Kan Francisco Mountains, more than a mile above 
the plain, and mantled with snow until late in the 
summer Though their volcanic tires are long extinct, 
there are smaller craters near their base 
which cannot I* many centuries old, and 
toyond them, where the plains He lower, 
stretches the open desert. 

Mount Wilson Is indeed a contrast 
The Hterra Mad re, on whose outer range 
It lies, la a muss of granite, rising ab¬ 
ruptly from (he rich plains of the Cali¬ 
fornia coast, find intricately dissected by 
steep-walled canyons. Ho abrupt are the 
slopes that It was only with great trouble, 
and at no light cost that a road wide 
enough for motor vrbl< lea ban been made 
to tho top, and even on this the places 
whore one car muy pass another are 
carefully marked, with notes concerning 
the dlKtaiice to the next I^ooklug south 
ward from the summit the eye ranges 
over the wide and fertile plain darkened 
for miles by orange groves, ami spangled 
at night with the countless light* of 
towns and cllles to the shores of the 
Pacific find, In clear weather, fifty mllea 
out to sea The mountain top Itself la 
ample, and the \arloua building* and 
domes are weltered among the great 
pines, so that the newcomer, at midnight, 
must I* on his guard lewt he get lost 
Mount Hamilton la a narrow ridge, 
with several peaks nearly of the same 
height The Mck Observatory crowns 
one In the center, and tho houses of the 
inhabitants of that isolated am! Inter¬ 
esting community-—which boasts of far 
more distinguished men of science per 
thousand of population than any other 
piece Jn the world—are strung out along 
the crests uu either aide Unlike the 
other three observatories this one Is not 
In the woods, the coast range. In this re¬ 
gion, Is either open grass land, with scat¬ 
tered oak trees, or dad with dense but 
low and scrubby chaparral growth In the rainless 
summers of California, the grassy slopes take on a 
tawny brown whUh to the writers eyre, is not a whit 
lesH lieautlful than the dark green of forests. The 
nicks are softer than on the Sierra Madre. and the 
slope* less extreme, so that the road to the summit U 
wider, and has easier grades than that which ascends 
Mount Wilson, and which Is enough to make the 
stoutest motorist quail when he first attempts It (A 
mutual friend of Dr Ilussell sod the Editor, who has 
driven am** the continent reputedly, repented of his 
rashness In starting up Mount Wilson, but it was too 
late There la no point between bam and summit where 
oue can turn, and he had not sufficient nerve to attempt 
to * * ... 

Norms.) Very little can be seen of the oqnhi from the 
Mck Olmerrutory, for it Is bidden by the western most 
of the const ranges, but the view across the foothills 
to San Prandtco Bay and the valley which rung south¬ 
ward from !*.!■ of great beanty, especially at gurnet, 
alien the air fill* with a ruddy violet light of extraordi¬ 
nary tone 

Quito unlike any of the others, and la many ways 


By Prof. Hearjr I^rru Btuodl^ PhJD, 

the most beautiful of aU, U the view from the Pumfnfcm 
Observatory at Victoria Kxiuiich BUI, where It stands, 
rise* but Too feet above the sea; Imfc It commands a 
prospect out of proportion to its else North and west 
lie the broken and tumbled hills of Vancouver island, 
covered with primitive fbrent mid rising to a couple of 
thousand feet At their base la a little lake, of the 
sort which dots the bill country of New England* To 
the e«*t art the Htralts of Georgia—land-locked waters 
fnll of hilly Islands; and tn the south the tweuty-mUe 
width of the Htralts of Juan de Fuca Beyond this, 
In a long serrated line, rise the Olympic Mounts fax. In 
the very northwestern corner of the United States, their 
peaks far above timber tine and the highest crowned 
with permanent snow Far sway In the aoutbrest and 
east rise the stUl loftier ice-clad cones of Mount Baker 
ami Mount Rainier 

IV Mysterious Visitor 

AU this description of Umlmupe* may seetn to have 
but the slightest connection with astronomy, but if It 
bad not been for views and sunsets a remarkable oie 
•ervation, which must take It* place In the astrooom 
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Jcsl record of the month, Would not have been made 
A Uttie less than two wteks ago, a group of which 
the writer was one aat on the porch of Dr, Campbell's 
house at Mount Hamilton^ watching the setting sun 
Not all the party were astronomers, two of them, like 
the hosts son Douglas,kad returned from France with 
the hard won title of tops. As the sun ijosty disap¬ 
peared, the astronomical mambera of the group, trained 
by long practice to tb* dose observation of a single 
object Id the Held of vtow, were latent upon the singu¬ 
lar dun«to in the apparent form of the totting sun. 


where the sun had vaaifoed, and pet maH than fow 
degrees above the boriaou. Within ire totonbto M had 
set, or at least had dteappeared Into a tow^yfe* 
itf base, but not before Dr CsmptoH had riwmrtUI It 
wlthNptoocUlan and found It to be Stitt strife* to 
pears nee. 

Conversation brought It out that Captain BfpVa- 
hacker had sees the object white the sun was atiB fib 
tirriy above the horiaon, at A distance of about six 
diameters from the sun This made If dear tout It 
must have bom a celestial object for it hag. erirftotiy 
followed the setting sun downward before it had keen 
tost to sight 

It was obvious at once that this was no doOxmon ob¬ 
ject To be riilble before sunset, at to tow g* alti¬ 
tude, and In a sky which foe that dimgto Wfts hot my 
dear, the thing must hart ham a good deal brighter 
titan Venus—and venue waa far away cm the opposite 
side of the sun A glance at th* Ephemarih sh o wed 
that no other planet was In this region* 

What waa It, then? A new start Nut UfceXy, fog U 
was far fro* the Milky Way, whore moat of the Norm 
have appeared, end besides, it waa brighter than any 
Nova on record, except perhaps Tycho 
Brahe"a A oomet? This looked more 
reasonable, for there are a number of 
Instances on record in which comets, at 
perihelion, doe© to the sun, have been 
visible In broad daylight, the last cases 
bring as recent aa 1882 and JWG. 

An account of the observation was tel¬ 
egraphed to Harvard, the center for the 
dissemination of auch news on this con¬ 
tinent, and thence cent broadcast, Oare* 
ful search at Mount Hamilton the next 
morning, with field glasses and telescopes, 
however, revealed nothing* and up UU 
last Monday, right days later, no further 
news of the suspected comet had come In. 

This does nut inrun, however, tost there 
was any Utarion about the original obser¬ 
vation. it la entirely pmsibla for a oom¬ 
et s orbit to be ao situated that It may 
approach the sun from behind, for a ter¬ 
restrial observer, In such a way that 
there may be no ebance of string U opoo 
a dark sky, and so detecting It by the 
ordinary methods of search If foe comet 
came from foe soatbern pert of foe celes¬ 
tial sphere, and had a small perihelion 
distance It might never to visible to north¬ 
ern observers at all, except in daylight 
whon dose to the sun It may to recalled 
that the great comet of 1882 waa first 
■era at Rio de Janeiro, but owing to de¬ 
fective cubic communication newa did not 
reach the northern hemisphere until after 
It had passed perihelion, and been dis¬ 
covered by numerous observers in broad 
daylight Again, the daylight cooat of 
1810 waa first seen by workmen on g 
railway to booth Africa, who auppoaad 
it to be Halley** Comet, and only fok 
accident that a reporter for a local paper 
. ***> * ******** ***** it brought It to 

the attention of the eetronomm of the Transvaal Ob¬ 
servatory ^ 

There to reason to hops, therefore, that we tony ret 
receive news from some southern prist which My 
enable os to say more than la at pressor fcpewfi < 
renting this strange visitor to our aktoft 


Turning to foe _ ^____ 

as at tfca hour oTotoriwatito todtoatsd ** o*r 
we find to* Milky *ty to a bfe* are* kfttmfog 
dfreppireto for apufoweeti 


map. 


t«od«ced fay atmospheric refraction. But foe very Ufr foe haareuv Wtote it dfammare tottoaoBfoWaat^ 
of the military avlatt* dipebda eoatitraatty upon hla Haglttarfo* Jnat tatting. foggreit lti? 

. . . . . _ aUUty to ere, at a gtesew-att that may be to the toy riooda, AquUa, and almost afafotiit a* 4N*£~*vtot 

2*J? A* SoUtepartmpaiiafiiriti, ri Qrma. 

4 oreaes next, and 
Th* tfraat “ 

.Wfifofoa- 
friWkmi 

.11 v' 


ttut both tbN. oHeOT' OopnUa IHftlBtwfbnr Jtmi 
Major Oban b o w aoawl i , | brlabt (tar, a|aa»-sgi» 
th* (ettlof an*. Tbo fo*wM .w U fir*, pa «aat*ai4 
appMMd. bat tbo.tahw Vtfr th. toa ta taoW*** 
tta nrnwnr. * * "O 

M m MuuawtfM waa «atw * 

•■ally aa. a brlQUat ytOowUh poW ^ I 
la appearawM, Jjaat to *© «C 


^S'Sna 
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Ttirlt tirniiiiirite 
^A** tmm** r 

*E*H* low photograph 
v I oC W la toft battleship, 

Itur «*tyn m a u i> M wm taken 
■*W* fif far ituboird tow. 

’^rfeto A# "Waf uMettol&g 
«te hity nMd triply rwwt- 
te off tolnd, Maine. 
ihf» toe ship, it win to w- 
IMflrtiM l* drive® through 
electrical reduction Rear 
Ml tto trial she wnforti 
WF achieved tor cohtrwct 
toed of 21 knot*. 

Tto photograph la of in* 
t ar e st aa thawing, totter 
than any ire hare at*n, tto 
way in which that portion 
of a modern battleship 
which ban to do with tto 
navigation and tto fighting 
at a fhip, has grown up 
atop to athp to tta present 
KMM t iWt imUt,*ad height 
Tto freeboard, forward to 
tto tore! of the forecastle 
todr at* to about 25 feet Six of tto twelve 1 
PA tbla ship, at her mean 

draft; and if no, the officers at tto rsngo-finder on tto 
roof of tto pilot bonne moat to about 75 feet above 
tto water Moat of the tall foremiet la obscured by 
fhla massive superstructure, ao that there U a clear 
view of the mast for not much near ID feet before we 
Come to another fighting station* or eerie* of fighting 
station*, which take# tto place of tto old fighting top 
Hare we have an enclosed fire-control porittoa for the 
secondary battery, now known aa tbe torpedo-defense 
battery, another such station for tto fire-control of 
tto main batteries, and above that is a third position, 
glaanenctoeed, which gives an all round view 

It will to noticed that tbe top of dho mainmast 
carries a duplicate construction to this. Tbe disk on 
tbe front of the foremast Is for showing tto range at 
which tto "Tennessee” Is engaged such Information 
bring given for tbe benefit of other ships In tbe fighting 
line. 

Another Interesting feature revealed by this idcture 
Is the great length of tto principal range-finders, of 
which one la carried In each turret. In tto angle formed 
by the roof of tto turret and Its rear wall In our 
latest ships Immediately preceding tto "Tennessee,” 
these range-finder* extended from aide wall to Bide 
wall, with their object glasses projecting Just beyond 
the turrets. la tto "Tennessee,” apparently the range¬ 
finders huve been still farther lengthened, and then Is 
a projection of wane 8 or 10 feet beyond tto turret on 
each ride. Length means accuracy of finding, and with 
nuMfrfindent of tto sfse here shown, provided we arc 
getting tto tost optical glass, it should to possible to 
gtva Instantaneous readings 
of tto range to tto enemy 
with a very small percent¬ 
age of inaccuracy, even at 
ex trams ranges 

Fins ship though tto 
"Tennessee” Is. rim will to 
the Mat of tor class, for In 
tbe "Maryland" and tor 
thres sisters, the twelve 14- 
Inch gusts will five Place to 
right 16-inch- The 16-inch 
Is a vastly more powerful 
plri», but at the same time 
tto "Tea ocssoo " with her 
twelve pieces |M with equal 
gnhnriT weald, in eampetl 
titob pW 36 per cent more 
stout through tto ***£ 
tto# tto "Maryland” with 
itorigti* to amt Mss guns. 

Mttg w tto &gm 
4 Ofaft&f 



Six of tto twelve 14-in. M-callber runs, which form tto main battery of the battleship "Tennessee 1 

range-finder «n tto remmal of manure, n heav> a Iwmdu a U*<1 chore U Is hlc at firwi Imt the 

tout 75 feet above true that litter and manure carriers, now Installed In of similar nrrnngem 

kist Is obscured by many torn", arc s decided advance <r\tr the w toolbar over would mean * 

at there Is a clear row, but tto overhead carrier doesn't solve the prole labor 

it ID feet before we lem, for even with carriers there Is a lot of heavy, time- .. , Q . „ 

w aerie* of fighting consuming manure-forking Itaiiroaa »ieei J 

tto old fighting top Tto need is for some mechanical arrangement which Cfl 

toI position for the will eliminate this expensive hand work, automatically rpHE New York ft 
tto torpedo-defense removing tto manure Tto problem Is simplified some- 1 of tests to detenu 
tto fire-control of what from the fact that gutters to receive manure are plaits of yarlous con 

1* a third position, commonly Imllt Into tto bam floor tohlnd the cow*. It lug u small pcrcinti 

onnd view wonld seem a practical «aatter to develop a device mer whhli the lest* 

> of gho mainmast which would < lean these gutters mm hanlcnlly, obviating years to n maxi nun 

this. Tto disk cm tto hand-forking now required testa are still In pm 

owing tto range at As a matter of fact, In a very f*»w Isolated cases, corrosion do\ eloped 
such Information ingenious dairy farmers have home made mechanical the plates, matron 1 

ships In the fighting cleaners now In successful operation nt this Job An uami engineers and 

Ontario man’s plan Is adapted to his 100-foot barn. Two maximum corrosion 
tied by thla |deture drums or rollers, one at tto inside end of the manure iiortiou 

*1 range-finders, of gutter, tto other ut tto outside end, where a manure The pernntngo of 

in tto angle formed spreader receives the transported manure operate, In metal ranged tot wet 

rear wall In our conjunction with a 2 horsepower gasoline engine, a 0 r > per cent us n mo 

g the "Tennessee,” chain and wooden cross-piece arrangement which travels rolled otherwise, ut 

side wall to Bide along the manure gutter carrying tbo manure with It New York Central 

jetting just beyond The wooden cross-pieces are a trifle narrower than the mined wore subject* 

pparentiy the range- gutter, no that they move smoothly, yet catch ail tbe plates. An existed 

tbened, and there Is manure rolled from mild li 

eyoad tto turret on As tto chain travels outward with the manure, cent copper and n mi 

of finding, and with emptying It, tto chain wind* up ou tbe outside roller sited fU at Inna withm 

m, provided we are It la allowed to dry well, then bj a reversing process uyerngp lost* of NW 

rnnhl he possible to width mimeriies one set of gear* ami meshes the other on1> 1 46 per cent fn 



tr*|*rifajg IlsiA riMa sf ImreMt aha tto htir Writs *anwh 
MkA m imh Mwrerifijl Oatoas aft fc» W both maria 

IpHiSl It kaata « hw Mala 


the roller at tto inside end 
draws tto chain and the en 
tire eleauer back into place 
This farmer has success 
fully (.leaned his gutters 
mcthaiilcalLv for six years 
Ito cost of the equipment, 
put togettor out of odds 
und ends, was very reason 
able w hllo for power to 
ulrcndy bad au engine used 
for othir barn chore*. 

This farmer thonght for 
years that to jMMseswd the 
only barn-cleaner In exist¬ 
ence--until he heard of an 
other Ontario man who had 
attnikcd the same problem 
solving It in n different wsj 
Thla second fanner used 
the chain and (rims-plecy 
idea, but had tbe (bain 
(ravel like n belt, that Is, 
It passed along tto gutter 
t mptlcd through the bam 
nail, nnrl returned beneath 
tbe gutter, where the ham 
construction gave It room to 
■ttleship "Tennessee” case* there 

were d< tails that gave trim 
hlc at first Imt the men worked them out Adoption 
of similar arrangement In dairy torus the continent 
ovir would mean An (iionaous aggregate saving in 
labor 

Railroad Steel Tie Piatea Rust Leas with 
Copper in Them 

T HE New York Central line** tune conducted a series 
of tests to determine the relative loss of metal In tie 
platis of yarlous compositions, Imludlng those contain 
lug u small pern ut age of copper The length of time 
oyer which tbe lest* were mmlm fed yarled from two 
years to a maximum of a!\ years, and some of the 
tests are still In progress In all ruse* the maximum 
txirroston do eloped on the Isittom or under alike of 
the plates, contrnr) to the generally accepted theory of 
most engineers and maintenance of way men that tto 
maximum corrosion takes place on the top or exposed 
IHtrtlou 

The pemntngo of onpiwr in the plates containing thur 
metal ranged totweyn 0.J5 jjer cent us a mlnmum and 
0 r > per (vut as a maximum, the plates so treated being 
rolled otherwise, according to the stundurds of tho 
New York Central The copper treated plates so ob 
talned were subjeclcd to the same testa as the other 
plates. An exitosed test on a number of steel tie piatea 
rolled from mild Itessemer steel containing 0.25 per 
cent copper and n tmmtor rolled according to tto same 
hih*c 1 fly at Ions without the copper content showed an 
uyernge 1 o*h of NNH i* r cent for untreated plates and 
on1> 1 4d per cent for the treated plates 

A second exposed test wns 
made which coverwl a 
larger numtor of tie plates 
rolled from tuitals of vn 
rlons comjxwltlons. Hn 
plntcs used in this Instancy 
wi re cleaned and then ex 
j swell on the roof of a 
building at Hoboken, N J 
where the action of tbe salt 
air of New York Bay could 
lie studied Tests showed 
low on the copper plates 
from 0 40 to 0 72 per nut, 
u\iraging «50 per cent 
In comparing the data so 
obtained the nearest np- 
prum h to the results report¬ 
ed from the ropiier treated 
(dates was a loss of 0J10 per 
iirnt for high carbon open 
hearth steel, too hard to 
punch Tto pure Iron plate 
came next with 1 IT per 
cent, and then the hlgh-ear 
bou Bessemer plate, with 
1 77 iier cent, tto latter also 
bring too hard to punch Tbe 
remainder, which were a tan 
dard ateel tie plates, varied 
from 4 70 to (100 per cent, 
showing for common or reg 
i at tto fomut, «d 4 tto utarly accepted tie plates 8 
to 10 times the loss for the 
special copper-treated ones. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



Revolving cabinet, with telescope, 
that makes sun baths available in 
the higher latitudes 

Revolving Sun Baths 

T HAT the r»>M of the stm can be 
used for curing aisny skin disease 
mill that the sun hnths are advnnta 
gtKtiiH even to tlnwe who an In perfeit 
health has long been well knonn to th< 
general nubile But how Is this nnwt 
UncHctal ngemy whb h Nslure Iiiih 
placed at our disposal to be utilised In 
northern pouutrU-H where the hours of 
nunslilnc are few* That Is a problem 
•w tth h a Brittany doctor, M J tie 
TIX'Xw*, has tn< kled and, as will be aeon 
from the fteeomi moving photograph nik 
reNafnll> solved Ills Invention consists 
of a most ingenious revolving cabin 
combined with n teletaMqilc nr run gem* nt, 
bearing n huge it ns for concentrntlng 
Hie rays on to urn part of a patients 
(tody This Installation width has just 
Jfetto tt sttHi hi the net gbtor hood uf 
«julmpcr, ennhh k tlu sun s movements 
(tt lie followed with i asc Moremer, It 
is so oonstriuted that tlie jiatleut having 
a Insed the door of the wihln Is shielded 



from Inquisitive eyes This moat Mogu¬ 
ls r looking device has created quite a 
sensation In k remit medical circles as 
well as In the locality of Qulmper It iff 
its novel ns It Is simple 

Apparatus for Tooting Tor 

T HK apparatus illustrated affords n 
simple and reliable means of testing 
the \lwuKlty and consistency of tan 
nr cording to a British Journal Obrl 
ously, liquid fuel, to serve its most use¬ 
ful puns we, must be sufficiently fluid to 
flow by gravitation at normal tempera 
turn*. These conditions are readily met 
b> r>0 per cent ndxturea of pitch and 
oil, though it is by no mesas unusual to 
mc 4 so-called 50 per cent mixtures which 
bate to 1 k> shoveled out of the barrel 
This Ik uot a question of temperature 
Iwcuuse os a matter of fact the mixture 
Is not so adversely affected by a comps r- 
ntUrly low temiieratnre as Is pure tar, 
iih was evidenced in a BO tier cent mtx- 
tnn «t the Greenwich Tar Works of the 
South Metropolitan Una Company, I ^on- 
don Fnglnnd, which at a temperature 
of Vt degrees Fahrenheit was decidedly 
more fluid than an average tar Qt 00 de¬ 
grees 

it has lieen suggested that the stan 
dun! slnnild l>e specific gravity rather 
thou percentage of mixture, such a 
standard, however couhl not be unlver 
sully applied owing to iho variations In 
the makes of tar Tims, while the spe- 
dftc gravity might lie the same, the 


job The hole la tut, of the desired alaei 
In a Jiffy A single choc lc and blade are 
sufficient for drilling and sawing holts 
of a wide variety of six* The bladt 
i an l»e placed In any circular groove for 
desired alse. 

An Alarm for the Stooping 
fisherman 

I ABOJt-SAVING devices whereby the 
-j fisherman may be relieved of con¬ 
stant watch of the cork aa ha seeks to 
ensnare the finny tribe are not uneotm 
inon, bat the use of an umbrella rib and 
a sleigh bell a» a warning algnal of a 
t ot< h ’ Is an ingenlona contraption 
rigged np by a colored man fishing on the 
Potmnac ttiver, near Washington, D G. 

A discarded umbrella rib, to which 
is attached a sleigh bell la stuck per- 
pcmlhmlarly in the bank When a fish 
nibbles tbe bell sounds the alarm and 
the disciple of Isaak Walton Is ready 
to laud the easily beguiled member of 
the finny tribe The attendant of the 
hook-find-line can go to sleep on the 
lrnnk feeling confident that when the 
sleigh bell tingles there Is a perch or 
4Htflsh on the other end of the line wait 
ing to b# landed 

A linen line Is fastened to the end of 
tto umbrella rib, while the sleigh bell 
is tied near the top of the rib As the 
fish nibbles, the rib easily toads and the 
alarm is given The darky claims for 
his invention a contribution to the cam 
palgit to mince the cost of living 



To test th* consistency of tars (the apparatus is shown on its side) 


One dreular law for all the 
whatever dn 


rtitnal eoiislHteney (the all Important 
factor) might vary considt’mhly The 
exact pen-outage of the mixture need 
not lie seriously considered, as the cakv 
rltU values of the pitch and oil are ap¬ 
proximately the same It therefore re 
sohes Itself Into a question of fluidity, 
and this may to determined by the in¬ 
strument under notice. It is first neces¬ 
sary to prepare the mixture of highest 
consistent v which can to profitably em- 
l In>ed, ami then have it tested by the 
Instrument Tfco test is made In a cylln 
drieal vessel, the material to be tested 
tolng at 77 degrees Fahrenheit The 
instrument la allowed to sink Into the 
mixture, tho time occupied in sinking 
by that portion of the stem between the 
two rings A and B Indicating the prop¬ 
erties of the mixture as regards con- 
si stone) 

A Handy Circular Saw 

T HE mechanic who la obligati In the 
course of his day's work to cat oat, 
from metal blocks or sheets, any con¬ 
siderable number of holed, will testify 
hi the utility at the instrument shown 
»here It was originally designed, we are 
given to understand, by an automobile 
repair man who was frequently called 
upon to put new speedometers and other 
Inatramenta in M instrument boards. 
The drill ti started at the center of the 
hote-tfrtoajM fitter ttj»ta well into 
the metal, the saw cornea along in its 
trail and take* hold of Its «d of the 


Chicago Cit 


ear Favors 


m: 


When the flah nibbles, he rtngs the 
bell and the sleeping fisherman wakes 

Brooklyn tailor undertook to satisfy 
himself ns to what there was in It He 
got hold of some heavy wrapping paper 
aud made him up a suit The material 
did not look to hie practiced eyes suita¬ 
ble for needle and thread, so be used 
the paste brush The result la the suit 
of our picture It was actually wont 
about the streets of Brooklyn for a day 
without calamity of any sort and with 
out attracting very much attention. But 
It was not a rainy day 
However, as we have learned since, 
this is not the sort of garment that Ger¬ 
many threatened to send over here and 
sell for sixty cents per suit From Its 
appearance we (ht not think that many 
Americans would have been satisfied 
with it, even If it was American made 
The German jmper suits are made of 
luqjor yarn that is woven Into a coarse 
fabric, and come pretty close to our 
American Ideas of cheap but wearable 
clothes, ulthough too heavy for comfort 


L ATE reports show that amend¬ 
ments to the traffic ordinance in* 
Chicago have been drafted for submis¬ 
sion to the city couwll with a view to 
preventing rapid destruction of the 
street pavements by excessively heavy 
traffic The proposed changes were dis¬ 
cussed at a recent meeting in the office 
of the city engineer It is proposed to 
<bange the gross Weight of vehicle and 
Load from 40,000 pounds, as at present 
nUowed, to 80,000 pound*! with a maxi 
mum weight of X,000 pounds per inch of 
tire width, but it wa« agreed at the 
meeting that the combination of a truck 
and semi trailer with load should to al¬ 
lowed a weight of 82,000 pounds, with a 
limit of 24,000 pounds on any one axle. 

United States Patents Abrosd 

U MUCU the Nolan bill, the privi¬ 
lege of our Inventors to flit appli¬ 
cations abroad, covering Inventions 
where the right# of priority had not ax- 
pired August 1, 1014, soda, toptemtor 
8rd After that date no valuable patent 
rights accruing to Amfirieaa Imventpn 
during the war out proem* foreign 
protection. 

11m Of* Sait 

S OME tte* «n vtai than TO * 
<n4 am K wteml Hw> yuam . 
nita ud th* pontWHIr ct ttait potttn* 
tt* wnto trad* «T trolnm, * 
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h 1 n i : j I t ■* 
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Witter PlMBi 

(Cfefttyi*** from page W) 
tmtod that It taken about seven and a 
hitif telUtop cubic Hot to make a com¬ 
plete lockage This represents the amount 
qi water drawn from Gatun Lake In lift 
log a vessel 80 feet through the three 
locks at Oatun and then lowering it 
down 86 feet to sea level through the locks 
at Pedro Miguel and Miration*. Hence 
It can be figured that the storage of ap¬ 
proximately 10 billion cubic feet of water 
will provide for 1240 lockages. During 
the entire calendar year 1020 (the 
amount of traffic was the largest In any 
previous twelve month period) when 
over 8000 vessels passed through th* 
canal, the total number of lockages was 
2881 The difference iu number of ship* 
as compared to lockages is due to the fact 
that with two ships in a lock chamber nt 
the same time, but one expenditure of 
water is necessary During the passage 
of the Pacific Fleet as many as six de- 
stroycra lashed together were passed 
through the locks at one time Experience 
has shown that with ordinary link in the 
arrival of large and small vessels, 24 
lockages may be equivalent to 80 ships 

Floating, lifting and lowering ships 
are not the only uses made of water at 
the Panama Canal More than twtci? the 
amount of water required for lockages 
during the calendar year 1920 ws* used 
by the hydroelectric plant located lie 
side the spillway at Oatun, in thu geuer 
atlon of electric power for the operation 
of the locks, the marine shops, dry docks, 
ami other auxiliaries uml for ligbtlug the 
entire Canal Zone It will always take 
at least twice as much water for the hy¬ 
droelectric plant as is used for lockagei* 
even when the canal Is operated at full 
capacity During the calendar year 1020 
the hydroelectric plant used over 44 bil 
lion cubic feet of water, which repre¬ 
sented 20 per cent of the inflow con¬ 
sumed However, in case of an acute 
shortage of water there la a steam power 
plant at MIraflores which burns oil and 
can be kept at two-thirds the capacity of 
the hydroelectric plant at Gatun Of 
course, the production of power at the 
MIraflores plant Is very mmb more ex¬ 
pensive than at Gatun. 

The following table shows the con¬ 
sumption of water from the lake during 
tbs calendar year 1000, giving the way 
the water was used, the amount and 
per cent used in each Instance 


Water Consumption, Oatun Lake, 1920 


Cause 

Billion Percent 


cu. ft 

of Inflow 

Spillway waste 

8100 

47 

Hydroelectric power 

4442 

211 

Evaporation 

2240 

18 

Lockages 

20JO 

12 

Leakages and mtaoellane- 


out 

2.46 

1J 

Increased storage 

40 

2 

Total . . 

171.64 

1000 


It 1s considered that the minimum level 
for convenient operation of the Panama 
Canal Is to have the lake surface 80 feet 
shots mean sea level, which maintains 40 
toft of water in GatUsrd Cut However, 
as about 06 per cent of the ships using 
the canal draw less than 80 feet of water, 
thaw la a wide margin for practical op¬ 
eration Should the water level by any 
chance drop to a point reducing the depth 
in the out to 80 feet only ships drawing 
In excess of that depth would be pre¬ 
vented from malting passage, represent¬ 
ing tet 6 per cant of the present traffic. 

ThS space between the convenient 
nritttmum of 80 teat above sea-level and 
the fr m pfc* fr t4 , l * t storage level of 87 feet, 
provides attasst 88 WlUon cubic feet of 
water for coasumption during the day 
MM*# «• Cplr ttm there la <my 

alon* with 

the BWnaHSpttim afrvftw fix the pee—Bt 
hfeUwtottV ptast aftd par- 


poasa, enough water to handle 1826 look* 
Mail or approximately sixteen lockage# a 
day for the average dry season. This 
will care for more than twice the present 
traffic of the canal, bancs it can be seen 
that there is no imminent danger of 
the Panama Canal going dry, or the water 
supply being so reduced as to Interfere 
with the operation of that great highway 
of commerce However, should the water 
supply become Insufficient two projects 
for Increasing It enough to operate the 
canal st maximum capacity are now be¬ 
ing studied 

Our “ZR-2” Airship and Its Shed 

{Continued from page ISO) 

Considerable difficulty wan exjierleticed 
In designing the detail of tbe crossing of 
this conduit with the door trades It 
was necessary to provide snrao closure of 
the slot during the passage of the door 
trucks lwau*e of tbe shock to so large 
and heavy a structure by jotting over (bis 
opening A plan was perfected so that 
»t each trussing of tlie roll with the slot 
a liming rul! has Ihhmi Installed which 
can be throw n by interim king connect¬ 
ing rods tying together all of the cross¬ 
ing ft ben the doors are no In use, this 
rail leave* the slot o|sm for the imssage 
of the trolley, gu>8 Hnd line to the air¬ 
ship When the door In nlHmt to lie 
moved, tho connecting rod la thrown and 
the rails mme up to fill up the slot ojten 
lug and provide a continuous tnuk for 
the door 

The doors are mounted on standard 
gage trucks which travel on two llue* of 
track laid on concrete base* They are 
driven by electric motors with the power 
transmitted through n plow which collects 
current from conductor* in n slot This 
slot, or conduit, honour, only approaches 
tbe outer edge of the door, so as to avoid 
possible fire risk* of mi electric conductor 
near the open door of the hangar In ad¬ 
dition to tho electric drive, an emergency 
winch with cable* for hnnd operation is 
provided to open and close tho doors iu 
case the current or motor should fall. 

Special attention bad to bo devoted to 
the lighting of the hangar because of the 
possible presence of explosive mixture** 
due to tho escape of hydrogen from the 
dirigible*. No wire* or eximsed connec¬ 
tion* are ever Introduced Inside the huge 
shed All lighting is provided through 
heavy glass gas-proof covers in the walls, 
floor and roof with the connections out 
side the structure On account of the gas 
which Is used to fill the balloons, actinic 
glass Is used in the skylight* as it cuts 
out all tbe detrimental rays Special pro¬ 
visions for working In the hangar are pro¬ 
vided by a number of catwalks, or hori 
sontal balconies running along under the 
roof Fastening* for traveling hoists are 
provided along the roof rafters 

Utilizing Tomato Waste 

{Continued from page 161) 
Indianapolis, the hub of the middle west¬ 
ern tomato pulping Industry, the cost is 
estimated to be #80,000 To assemble the 
2000 tons of wet seed alone, the charge 
would be #16,800 If tbe seed are shipped 
to the central plant, they are merely 
washed, pressed to eliminate excess water, 
and dried in rotary driers If the entire 
waste Is consigned to the central plant, 
tbe seed must be separated and the two 
lots of seed and skins dried separately 

Under the plana of the producer sep¬ 
arating the seed from tho remainder of 
the waste at each pulping station, the 
brevity of the tomato-pulping season | 
(August 1 to October 16) is taken Into 
consideration. The assumption is that 
the plant will be of only sumrient capacity 
to dry the peak load, pressing the seed 
daring the winter months. About 2200 
too# of dry seed will be accessible As¬ 
suming the “union” working day of an 
expetier as being 8 hours, with a capacity 
of 606 pounds on hour one expetier wilt 
crush 2 tons a day Figuring only 900 


working days, and one expetier handling 
400 tons, six expellcra would be adequate 
for accomplishing the job An allowance 
of #8 a ton of raw material is made for 
drying and handling from thu cars to 
storage bins preparatory to expelling, 
whllo #15 a tun of dry Heed 1h reckoned 
as tbe oust for extracting the oil and 
handling from tho seed storage to the oil 
In ranks. Overhead and management 
charges are Included iu this computation 
Oils extrarted by them* prescribed 
method* have been pronounced n* of ex¬ 
cellent quality Feeding testa with on] 
mate have determined tho nutritive value 
of tho residue The scientist al*o dtier 
mined tile value of the Poll well svKtcrn 
of grease reeuv ery from garbage Involv 
lag only a single handling, yielding the 
finished fertiliser and crude oil slum tin 
neously, such a system bus tho advantage 
of loavihg the plant uneucumbered for op¬ 
eration in the mauiifm tun of other prod 
ueU during tbe remainder of the \eur 
Based on a large stale operation of ex 
Utlug plant* a charge of $4 75 a ton of 
raw material 1* allowed T be proceed* 
from fabricated tomato t_ytlouc wiihte nn 
computed by Doctor Hthrnedcr to bt 
$11(1,000 while the expense would lie $UK, 
000, rendering the utilisation of the whole 
waste us a foolish undertaking llow 
ever, if tbe secHi alone are shipped in 
The profit to lie derived from drying and 
expelling I* approximately #54 000 Hits 
profit is realised by figuring < xjielled nil 
nt fourteen cent* a pound, solciut oil at 
thirteen cents a pound, pres* cake nt #40 
a ton nnd dry skins at $10 a ton 
Ibe manufacturers of tomato product* 
In the United States might profit by the 
example of Italy—premier tmuato-prodne 
ing country- In the utilisation of seeds 
and skins The province of Parma uses 
83 000 ton* of bmnatocH annually, this vnl 
lime yielding from 11,000 to U,00o tons 
of skill* and seed, containing 80 per cent 
moisture. Upon removal of tbe water 
then* Is a residue or In tween 3000 nnd 
4000 ton*, of which alsnti two-third* is 
seed* 'I he posslhUttywof recovering fi(¥» 
ton* of oil from waste seeds Is not a far 
fetched supposition when It I* stated that 
these seed* when extracted by pressure 
yield 18 i«r cont of oil uml by solvent* 
JO per cent Tomato-seed oil has a heat 
Ing value on a parity with thnt of ollvi 
oil, and because of it* drvlng properties 
Is useful in soap making 
Various methods of extracting the oil 
from the seeds nre in vogue in Italv One 
chemist suggests a wav of divorcing the 
seed* from the skins by agitating tho 
mulorisl with water and permitting It to 
settle, the seed descending to the bottom 
Experiments conducted by the Office of 
Home Economics, V S Department of 
Agriculture, Indicate that the digestibil¬ 
ity of tomato-seed oil compares quite fa 
vorably with that of olive, almond, pea 
nut, coooanut, walnut and braxll nnt 
oils When refined tbe tomato product 
can be used for culinary purposes, prov 
Ing satisfaedory n* n salad oil lest* 
showed that Ifl days elapsed before the 
oil assumed a soft and sticky film, the 
experiment* lielug conducted to ascertain 
ItH drying properties, Tbe process could 
doubtless tie hastened by the addition of 
driers to the oil, Hnyway, the scientists 
are tin lined to attach certain merit to 
the oil as an Ingredient of jutints nnd 
varnishes 

The residue after extracting the oil from 
the seed Ik classified as tomato-seed meal, 
ranking In protein content with cotton 
mvd meal, sunflower seedcake, sesame- 
oil rake, rape seedcake nnd linseed menl 
With roqiect to moisture and ash content 
tbe product obtains a rank a Ion guide other 
feedstuff*. Italy has likewise established 
the worth of the meal as a feed for cat¬ 
tle, a factory being In operation near 
\aplee for tho Industrial manufacture of 
tomato seedcake. Feeding trial* ore con¬ 
vincing that tomato seedcake Is of eqnal 
food value to linseed cake In the main 
tenant* of milk cows. Similar investiga¬ 


tions of comparing tomato seedcake with 
flaxseed cake gave the edge to the for¬ 
mer us being rit her In protein and fat 
Complete utilisation of the vast accuinu 
lotion of tomato seeds In tbe United 
States In producing oil would also yltld 
a byproduct of IJtM) tons of meal Also 
supplementary to this volume of meat 
there would lie available 1800 toon of to 
mato skttiH Duplicate tbe exampU of 
Italy—Incur) sir a ting the dried skin* with 
the meat—and you have enhanced the to¬ 
tal volume to approximately 3000 tons 
bortmmtch, the actumulatlon of tomn 
to WflNte Is concentrated In Indiana, luwu, 
Michigan, and Ohio In the Middh Uesl 
und New Jersey, Beiiusvlvamu, New Volk 
iHlawnro, ami Maryland In the East—u 
eonditiou that logleally Invite* the luen 
tlon of a reducing plant lu envh of tI m*- 
two principal set Hons Ibis would fn 
(.llltate the unm mhling «f the < rttih nut 
terlal nt n minimum excuse, whIU a co- 
opt rathe plim of niniiiifsi lure wmiM 
doubtless give a stable# foundation to the 

Industry 


The Motor Clipper 

(fonffsurd fmm pttgi Hit) 
the big h ranee of 7000 tons, built in 
1912 and considered the largest auxiliary 
vessel afloat. Her entire twin senw mn 
< hltiery has boon taken uwuy, l>ecnu*o 11 
wn* mmh too cx|h iihIvc and spoilt the 
Sliced of the ship under sail This 1* n 
most significant fact ‘France is a 
m|iinrc riggisl ship, whhh of course uiml< 
the matter still worse but even a twin- 
screw mltnomr Is not tnmli (teller off 

'“tome shlpow'iK rs mtw go so far as to 
do Mwny with wmhlitery entlrelv for the 
propulsion of satllng ships, and for their 
handling ns will Of course if no re- 
dn< tlon In the ininils r of ere w Is u I lowed 
there Is nit objeit In Installing costly 
deck and rigging mm hiuery iu the form of 
winches, etc. >or proiailsloii, at present, 
one has the choice of the* common single 
screw (tw o-blmlcd of course) by drsulh 
propulsion uml tbe hi rial propeller The 
last Is of c*nir*e Ideal for propulsion of 
a sailing ship In culms, And as a 12 foot 
screw can easily alworlt 100 horsepower, 
with an nerirtl motor Installed on deck, 
this might be the ultimate solution of the 
problem < >nly at tunl ex|terlnnce can 
show which is the liest But because the 
Hailing ship Is helpless In calms, and 
calms cost monev, some kind of ‘all 
work” propulsive mac hlnery must he used 
where the entire* outfit, or a part of it 
can be used for every piinxise on Isturd 
requiring imwer Tho many different aux¬ 
iliaries to the main enginoa now used on 
motor ships, not onlv cost a good deal of 
money hut Ivlng littl, used, are sure to 
lie neglected, and cun certainly be left 
out In a sailing ship Only thus can 
power lie mmle to pay nowadays. And It 
1* surprising how tittle p»wpr i* needed to 
more a big ship at 541 knots 

As already stated a successful sailing 
ship must also have an easy form of hull 
and groat stability two qualities that are 
contrary to each other In sailing yuihU 
this Is evaded by using a deep ballast keel 
lie low the hull, the keel Herring the 
double puriHise of lei way stopper nnd *tn 
hltiaer In the 'Motor (Tipper artifli lul 
stability Is secured by automatic ballast 
tanks, which emptv to leeWHrd auil an 
kept full to windward oh required but in 
heavy winds only Tho very simple 

means used cannot yet be disclosed 
(patents pending) and except in tacking 
very tittle if any pumping is required 
nevertheless, the stability of the vessel W 
more than doubled 

As regnrds the form of the hull, lu the 
“Motor CUpiteF full advantage 1 a taken 
of the writer's discovery of tbe natural 
shape of the water hollow In i losing lie 
hind a vessel Although the bow wave 
cannot be overcome and iloes show in 
tbe photograph of the model, tbe entire 
abaenee of a visible wake prove* that the 
(Conti* sod on page 113) 



Recently Patented Inventions 
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Pertaining to Aeronautics 

AIIIPIANL—G i* OrrrN, Bo* 752 Moof* 
Jnw Haxkatrhrwah ('snarl* An object »t th* 
Invention l» t«> provide mrnnH for facilitating 
the propulsion of nlrxblpx of *uy tjrpr and at 
the aimc time conserve I be motor fluid A 
further object lx to provide means tor utllli- 



A PI AM SUCTION 

InfC the movement of the sir to Induce a «M 
(Pin or partial vacuum to assist or transmit 
motion to the propelling meant the air current 
Iteming rearwsnlljr to the propeller of the 
mschlue 

Pertaining to Apparel 

UNION OAIIMKNT -U T I>WTKt Fairfield, 
111 The Invention relate* to apparel for 
lHiyt and irlrlt lt« object In to provide au 
undergarment arranged to give the user the 
d ref red freedom In movement of body without 
danger of unduly at mining or tearing the gar 
meat. Another object la to prevent the user a 
body from being exposed at the usual side 
u|»enlngs While the garment Is worn 

KOFT COLI-AK HOI I>hR —J O ( nmol, 
437 W 4Ard HI New York, N 1 The prea- 
mt Invention Is lu part a specific form of 
th* luventtou forming the subject matter of 
United Htatea Patent No 1HW703, granted to 
the same Inventor Pvbruary 1R21 the 

|irepent Invention Includes a novel means for 
adjusting the relation uf the upper and lower 
motions of a tw*»-p*rt collar holder 

GARTER.— Lin ian G WAksaM Box SO, 
Westwood, ('at The luvmtlou relates to a 
garter arranged to hold the hose securely In 
place without danger of unduly binding on 
the user % leg or lnterfi ring with the blond 
circulation Another ohject is to provide eon 
ret)lent means for safely storing money jew. 
elry or other articles the device may he 
qutchly placed In position or removed from 
the leg 

UARMHNT—AVKh 0 nnsav 33 Rowan Ht 
Winfield L. t NY The object of the In 
rratlon la to provide an outer or undergar 
went having legs, such aa rompers bloomers. 

< Ira wars, coin bins Hon chemise and drawers and 
the like whereby the desired comfort to the 
wearer la Insured and the wearer can readily 
exorcise the lower limbs lu walking running 
or jumping without being unduly hindered 

EUctrftcal Devices 

FOHIABIK HtCTIIH HAW -DC 
) asor 700 W Atlantic Are Audubon N Y 
\n object of the Invention Is to provide a light 
In irtable electric saw suitable for use when 
actuated by an electric current with a great 
saving of time and labor lu (hat an operator 
may carry it hy hand from place to (dace 
and use it *a readily and as accurately as a 
bind saw la performing different grades of 
work more rapidly ami with leas physbal ex 
crtloa movable guard members are provided 
lu preclod* daugvr to th* operator 

BATTERY JAR -<> Wirruivv J07 H ilth 
Ht , Lincoln, Neb The Invention relates to 
battery jars used In comu'ctlon with autoiuo- 
*|\o vehicles, wherein the plates, auil often 
(he cello, themselves, become cracked due to 
the excessive vibration Au object of the In¬ 
vention Is to provide a battery jar part leu 
larly adapted for use In connection with auln- 
iimflve vehicles or nthrr adaptations In which 
it Is submitted to extreme vibration 

IIOLDRIt FOB INCAMIKS* NNT MOHTK— 
U A Mat mono, South Bend, Wash This tft- 
ventlou relate* to holders for Incandescent 
lights adapted to be used In locomotive head¬ 
lights, for Instance in place of a carbon ejec¬ 
tor so that the light will be supported at the 
focus of thn reflector W 1th this device no 
change la required In the construction of the 
headlight, and It la not necessary to lattriers 
with the reflector nor Its mounting 

Of IntdfMt in Piman 

TRACTOR ATTAOIIMENT.—J F SCHMU.R. 
address W B. Patou, Cashmere. Wash The 
invention particularly relates to au attachment 
for tractors which are adapted to pall plows. 


ditch diggers, cultivators, etc An object la m 
provide a menus for lifting the plow or dlggrr 
off the ground when they are not la use, and 
to provide band-operative means on the tractor 
for controlling the position of the plow 

Of General Intern* 

t ABINtQT —Lillis C Diuick, 1050 Howell 
Ht , Fort Wayne lnd The Invention relates 
more particularly to s combination cabinet 
Including an Ironing table, pressing hoard, and 
clothes rack the object being to place alt uf 
tbs needed swdstsnee In Ironing launsdtsfely 
at baud and eliminate all waste energy by 
saving step*. A farther object Is to provide 
s cabinet when closed which presents the 
appears lire uf and cun at! late* a practical work 
table fur the kitchen 

RMOK1NG PIPE CLHANHB —K. C Onu- 
vAgmiN 304 Van Brunt Ht, Brooklyn, N Y 
Among the object* of the invctittou la to pro¬ 
vide a cleaning member preferably la the 
nature of a piece of wire or Its equivalent, of 
a permanent nature sod suAcJent length fur 
cleaning a pipe atom The wire being adapted 
to be easily carried In colled form within a efr 
citlar bolder lu a vest pocket, a bead or en- 
largfflieut at one end of the wire being pro¬ 
vided for all the manipulations, 

IfflMKNTK 1 HKFR1 DERATING APrABA 
Tl 8 —K M Blakuly, SO N IBth 61., Bast 
Orange \ J This Invention has for Its object 
to provide s simple compact and efficient ar¬ 
rangement which Is particularly adaptable for 
apparatus of small capacity Another object 
lx to provide a refrigerating apparatus In 
which moist air lx utilised as a cooling me¬ 
dium for condensing the vapors of the refriger¬ 
ating medium 

COL I AI*Him H CRATE OR PACKING 
(ASK —< h UAikavtiKP, JB Fullarton Ril 

Parkskli Houth Australia Australia. The In¬ 
vention has been designed for packing, skip¬ 
ping and transporting guods. being so con 
*( rue ted that when empty il can be collapsed 
or folded down Into a small space thereby 
reducing the space required and consequent 
cost and the liability to breakage When 
erected the parts lntarlork and hold one an 
other Arm 

HTATIONAHY —A Calcaho, I m Goaim. 
\enexucla This invention relates to a device 
which does away with separate envelopes ami 
letterheads, and baa for Its object to provide 
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allow inii hah avd roi men yikw* 

a rombliivd envelope sud in closure formed from 
a single blank having lines of partial separa¬ 
tion and lines of adhesive for permitting the 
sheet to he folded into g letter and an «v* 
vi lop fur the letter 

MAHHAUb DPIKK.—J O LlHiMX, c/O 
Ht Joseph« Hanltarinm, Albttquvrqus, N 1L 
Au ubjc* 1 of the Invention la to provide a 
manage device which la hollow and which 
nmy run tain a beating or cooling agent to give 
to the surfaces nf the massage devigs the 
desired temperature A further object la to 
provide a shape of device which facllltatee 
vsrlona massaging operation », { 

TRAP—II W JtsTin, Xapanoch, X T, 
An objeit of the Invention U to provide a cow- 
atroettun of trap automatically controlled by 
a Boat lu the trap and adapted to fores tint 
water to a tank at a higher elevation or re¬ 
turn the acme to the bolktr A farther object 
is to provide ah arran gem ent of dtapbraph 
and menu op erat e d thereto y for eoatroUlai the 
flow of water Iron the trap through too; 
medium of lira scram admitted to the trap 
to exert a pressure oa the water 

process i*o* tnn production q* x] 
CRTATALLItXn E*TB* Of tfi* 9TAMUV 


I RKTN ATB-mtOfHD —T HoeerKtli Brits, 
- Hear Berlin Prwwta, Germany This p r ocsee 
fur the production of a eryitatBae after to 
’ < tiarseterlsed tn that first lodtn la the praam 
uf aqueous acetic acid in added to the ateara- 
ricinate and the tatter the* transferred to the 
ethyl-eater 

FOLDING B*IX —J I HioaiN*, Bsvt Bock*, 
way LINY The p r es an t lnvsation ro¬ 
tates to a folding bed of the mantel type 
which la arranged to b* raised to a vortical 
position against a wan so as to occupy a 
minimum amt mot of floor space, and also to 
provide a shelf foe supporting onto mental or 
other articles. 

HEAD rRARK POE BUPPORTTNG SYR. 

4^ W Havuanp, 540 Manhattan 
Avc New York, N Y An ohject of thin In 
volition Is to provide fnunm for eyeglasses In 
which the weight of the glasses will be taken 
from the bridge of tbs nose and sop ported by 
other parts nf the head such as the fo rehead 
or cheeks. The device comprise* au adjustable 
frame for supporting the lease*, and means for 
Nupporttng the glass e s from th* head. 

1TUBHKLLA (.OVER,—I II WgntWKO and 
r b Bum ho, 28 K 21st St, New York, N Y 
It is the purpose of this Invention to eo eon- 
si met a cover as to permit of a certain amount 
of stretching so that the cover can be easily 
drawn over a rolled umbrella and will snugly 
ht around the same to provide a neat and 
ornamental addition and on* which win prs- 
veut Injury to the threads of the umbrella. 

vanity BOX—A VMU.UL, Sin W lSOth 
Ht, New Ydrh, N Y The Invention relates 
mum particularly to that type of toilet case 
adapted to be carried In hand hagn, aatchsla 
or the like The primary object Is to provide 
a device of tbla character In which powder 
merpfacie* are employed, the puffs by which 
the powder* are applied serving as a means 
for retaining the powders In place within th* 
receptacle* 

i 1 l‘—II Jax minus La Grange Mo An 
object of the invention Is to provide a device 
adapted to hold a liquid "*> lhat a person may 
drink therefrom while in a reclining or recum¬ 
bent position without Inconvenience or without 
spilling the liquid A further ohject Is to 
provide a device that has means operable to 
prevent the flow of a liquid therefrom, 

KM4--KHIVJ* K 8TORK —A. W B, Joilg- 
hon, address It U Johnston, Am Trust Uldg^ 
Birmingham Ala The Invention has for Ilf 
object to provide a self serving store with 
a plurality of cumpa rim eats for the display 
sod sale of separate Bar# of stock, the com¬ 
partments having corner, wrapping, checking 
and paying stations so that the clerk on doty 
may he In Hose proximity to the customers, at 
the tame time watch the entrances and exits. 

STAtilA BOR—B. a ScBWinn, Box 288, 
Huntington \ Y This invention rotates to 
surveying instruments and has reference to a 
uladle rod provided with graduations consist¬ 
ing uf unit me*xu riug figures, each of which to 
placed st an angle to U* axis of sold rod 
An object ts to provide a form of graduation 
fur a stadia rod which win be el tuple and free 
from complications tending to confuse or de¬ 
lay the tranutt man, 

HI 0 — K. llama*Kim, 48 Leonard 8L, c/o 
tonueer Rug t'o.. New York. IV Y It Is an 
object of the Invention to provide a method tor 
I the production of rugs which will enable th* 
wearer to make a rag from a single strand or 
hrslU of material, and suable him to chan#* the 
eoh»r id the rag to produce a dually ooapjeted 
article bar tug alternate bands or tings of cot- 
ur* to produce a rag of pleasing appearance. 

FAN OB BLOWBtt—& I. OAarunj), c/o 
Monsun Cooling System Co., TO W 40th flt* 
New York, K Y The general object of the 
lnvsation la to provide a fan or Mower with 
! a view to promote facility la making and an- 
j. wimbling uf the structural element* eatoting 
into the fan and Us frame as we* as til pm- 
mute convenience to the install*tie* of the 
fan in a vea tils ting system! and to previse a 
fan which to durable and made up ef math 
jmrt*. 

8UBMABIXB IfflOt—T J, CWlUh X* 
K 12th Bt H Phltoltigllla, Pt Thto tkftiHtoa 
ratatra to i k to qito ra utn e t min e*. The 
Jeet to to provide fee tfce >rahmtaifr hlagjgg 
pi « mth mi tin e mto* my to the t*ge flrhHkSg 
•toe Is ne h m iwy ed, aMhh J *torn 

izxttsss 3t t5 &f f to 


attof, by coveting the «ate*k*tta Igalttog. dto 
tiete with a rigid mttol peetoetSem. 

P1CWU nUhOL—L »Uhh> Wt Xri* 
Are., Bronx. Mew York, * Y* Ah eWtot M 
title to ran tie* to to prarMe * ir**M pMtit 
toctoden a pair of ttoamarant faato. a lap tod 
to sxpoas both rid re ef * shea* loea^Rd to 
twssn them- A further efcjtot to <* pmtN a 
frame having a htoged or detachable tamper 
at eae aide which may to removed to permit 
the sa trance or withdraws} «f * ptotoff* 

MOIRTtnUB-FBBYBirriRO COMPOBiTlOM. 
-rar H. Bannury, T3T N Otk to, ffhsheygan, 
Wto The tortotioo particularly Malta to fl 
compotitloa for the traataseat of tarniastira 
rah window*, wind titieto* and the 21kn whleh 
are subjected to the dtaamsto, the Mm It to 
provide a composition w h ereb y rata and other 
moisture to raaoed to flew to a thta tro* gheet 
in each manner aa not to obetruet a clear 
virion The eompeattta* eonriata of tnhacta 
water combined with sagar and paraffin » 
may be readily applied to ths ftfaci to ho 
treated 

COMB,—J P CxKaavni, Ml 4tfc to, Bert 
Arthur, Texan. The object of thin toreatioa 
la to provide a comb eepeetaUy adapted to bo 
utilised to effort the straightening of extremely 
kinky hair whereby the hair after uodergotog 
treatment of the eoab Is straightened and la 
rendered of such qnahty that It may bo 
drawl and And as desired, 

MAP—C A A w d annoy, 1*14 Boon It, ML 
ndslphjn. Fa. Tbs tnvantien non partientorty 
rotate* to an Inteoritted map eepeetaUy adapted 
for cdocattenal purpoeee. The ohjeet to to pra- 
vW# a map whleh Ulustratee the tepagtaphle 
and geographic fee tares ef the en hj sct ot the 
map, which to the Instance ot the United 
flutes Illustrate* dearly the boundaries of the 
States sad ot the etiaatlM thereof, and affords 
mraus by which th* proportionate tins ef the 
flute* and counties and other countries of the 
acrid may be must rated. 

BOX BKD SPUING CONSTBUCTIOX.—R. 
Larivc. 206 Covert Ht, Brooklyn. If Y An 
object of the Invention Is ts provide a simple 
compact box spring frame whleh to lasect proof 
Aa object Is to provide a frame hating a cover 
fabric or other saluki* material th* rad* «f 
which are turned over the edges of th* bottom 
uf the frame and damped between the edge* 
and a doaure portion. 

rOMBINED MATCH AND TOOTHPICK.— 

M Buncovlet, China Nationals 818, Botooghl. 
Romaula. The lnventioa relatee to aa ar¬ 
rangement for carrying matches and tooth- 
pick* to a wrapper each as are need tor 
pocket matches, the arrangement eompriaw 
two overiytag and connecting per Haas, each 
portion hating a plurality of se parabl e nw 
beiu, both sods of which are free, one and 
bring pointed and the other provi ded with an 
igniting eohstaace. 

CAMERA ATTACHMENT— W C, ICuox, 
419 W 115th BL, New York, NX The to- 
veation has for 1U object to provkU aa at 
uchmrat hy means of whleh the camera mpy 
be fooueod to the ordtaary way, and the Op¬ 
erator may bo included to the piethre, aa ar- 
raufftataut of Mock week eetttog off thh nhhL 
ter expoatag too film or Plata at a predeter¬ 
mined number of oeeosdfc fta a tu e h m eat 
may he adapted to a number of dHferqae mukta 
of camena. 

HHlPMNa TAG ENVYLOPR—e. I*. Kum- 
ravu, c/o cohoea Envelop Ck, O khota. N. Y 
Among too okjscto wplto the tovga ttau ha* to 
▼lew era to provide to sail fhr rataferotag the 
poctira of aa envelop to whleh b attaetied too 
datina whereby too crivstap to eucufed to the 
article tolppod, to fagOtUU too ta t r odu e tto * 
of tts tyug deti oo, had to nmpBtr tom fltar 
tnf contrac ti on. 

<%*m? wsm& or^-e ?. m* */* - 

Cohooe Saratap Co*< Cchota, A Y. titig * 
vrarira has tor jta otocet to prerta* m at* 
taelmet tor toebtag to* tl aitoa Bap Of . an 
ravtaot eaaptouetqd frah ma ta t+ ji mfa* 


to* t i ffiitti i to an ffUltoi to 

umeectira igtke mcmiiutaf to kgAdtoraf/ J* 

■ctwaxjtaMX tu wa «HF riri* 

■mff muk .g htafl mMESWh 
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Wt WOW PMM to ti» Mil* of the 
^Ifotpr Clipper 1 b the otherwise «x 
oetitot striata to tor Ajtrit 28rt (mm taw 
4ttfa* BM made a striking mistake to 
Mini* to* sppar caffs standing when** 
to practice theor caffs are alwara lew 
srsd, to* throat etandtog and with the 
Mft tocqrefi to the after side of the mast* 
Tima nototoy la left dangling above tbe 
bMV gaffe, amt thee* are kept steady 
by the Wind praam** Otherwise tbe 
shortening of tbe sails la correctly shown 
to fba picture with only tbe lower 
co ur ses, aa damn her* the re—e l is fit 
Cor almost anything to the way of galea 
at Sea 

Tba apart of tbe lower sails are used 
aa catch booms as shown in the Ulna 
tmtton being sat off on derrick table and 
croaa tre e s to give more swing* to tbe 
cargos veeiafly to fire and ato masted 
sch o o n e r s with short spare The lower 
saile era stowed end thus there is no 
obetroctlon to working the cargo and the 
eoedy lower satis are saved 

Tbe sails on each mast are Identical 
which meant the smallest number end 
coat of res e r v e Mils and apart When 
one reads of a big new Are-mast barque 
receiving a complete double amt of tails 
from the builders (82 Mils in all) one 
might stare indeed at such waste tn the 
present economic crisis Certainly cheap 
ocean carriage la not fostered by each 
extravagance Let « not forget that 
cheap freight rates concern not only the 
shipowners but indostrv and farming and 
aU civilisation 

In View of the overwhelming evidence 
to favor of tbe efficient sailing ship It Is 
Indeed fanny to hear the reason* tuged 
by some steam shipowners against the 
Mlllhg ship The) are the verv reasons 
that. In 186ft were used #go inot the 
steamer and for the sailing vessel Con 
servetlsm always finds u seemlttglv plamd 
ble reason for keeping in the old rat bnt 
necessity Is a bard master the ship¬ 
owner who snr\hM to 1600 will own and 
operate only ve ss e l s that, on the smallest 
possible capita] outlay (first cost intenwt 
depredation etc) Involve the mnaUest 
operating expenses and can carry cargo 
for tbe cheapest freight rates, Indepen 
‘tartly of coal strikes fad shortage wind 
sfid weather 

Such a vessel I believe Is the * Motor 
Clipper* of 6000 tons DW big enough 
tor profitable working email enough to 
get cargo anywhere 

Tmasmittsaf Photographs and 
Omwtafo by Radio 
(Coatto w ed from page M) 
mechanical electrical end other troubles 
must arise The main difficulty u to re¬ 
duce the lag as much as poeribta so that 
one Impulse will not be piled atom the 
pa w n ing one 

Praia!!* haadwrltliig and printed 
wetter km been tmnealtted by radio to 
tbt Preach rralTtn* eteOoo In fact It 
In bettered that tbe greateet application 
<4 If, Batta 1 ! remarkable ajratem win per 
bap* be la tho direitlea of greater accn* 
raep. «ad the facaiaaU* tr en em l eel on of 
in retina .Ootaan after eeinma of aewe 
paper prlpt Or t yp ewrit t e n matter can be 
MfcMUtted "by wire ar wlreleee and m- 
«M wittMt * etagia dorlathm fmm 
the erlgiaiti Fw r th e raore heeaneeofthe 
bstir grad ti thl# traaemtaMon it wffl 
^gjfcW fherara the tradte oeer oar pro#- 
eat araWaae of ooratna l ea tt op. 


MwtHttlAkoM 
(ONMhwtr pm pm 
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R W igM that *M- 
feg mah- 
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to tbe deride furnno s and to than con¬ 
verted tote acetylene by mean* of the 
triton of water Alcohol may be pra- 
dooed from the acetylene to two or (brae 
ways by catalytic action 

la England alcohol has been success 
fully produced from ethylene obtained 
from coal and coke oven gases. The re¬ 
port of a committee to the British Parito 
rnent recently emphaateed the Importance 
of this step This statement was made 

lhe amount of ethylene In the gas 
works and coke ovens of Great Britain 
Is estimated to be sufficient to yield an¬ 
nually up to 160000 000 gallons of 00 per 
cent alcohol which the Tiesea declared 
the makers could afford to eeU tor 1&84 
(80 cents) a gallon 

Another possibility which makes an ap-| 
peal to popular fancy and which will no| 
doubt bo revived from time to time la the 
use of small stills In which the farmer 
could utilise his waste products to m»hiug 
hi* own mot >r fuel In fact this practise 
Is not at all uncommon In Germany But 
according to B R Tuntaon a trade au 
tbority there Is little hope that this 
source wIU ever effect the market In this 
country 

There are etveral reasons mvb Mr 
1 unison whv this Is not likely to tabs 
place Labor Is very much bight r In this 
country than to Germany The farmers 
of this country have become at enstomed to 
production on an extensive scale rather 
than hi an intensive manner and are not 
likely to be satisfied with the results of 
a small dlstlUer\ In order to obtain Mt 
lsfactory results the fermentation must be 
carefully controlled and the average 
farmer does not poss ess sufficient tech 
nlinl training to d this effectively lhe 
manipulation of the alcohol plant is dim 
cult except to the technical man These 
farm plants would neceasarilv he small 
units lecause of the limited amount of 
raw material available the coet of the 
installation would be high the labor ooet 
would be excessive the mtput would ba 
small aud the unit coat of production 
would be so high that the farmer could 
buy alcohol cheaper than be could wih 
It Our case Is quite different from that 
of German) where these conditions do 
not exist and where the Industry has 
been subsidised by thi government With 
out such subside and the government pres¬ 
sure It Is a? opinion that the termers 
of this country are not likely to prodooe 
alcohol for commercial purposes tor soma 
time 

There Is one other possibility for cheap 
alcohol which deserves moro than paw¬ 
ing attention at this Hms This la the 
chance that we will find to the tropics 
some plant or plants rich In starch or 
i sugars which could bo used for making 
! alcohol but which la not used as a food 
1 The nlpa palm tor Instant e may serve 
as a source for Industrial alcohol It Is 
said there are over 100000 acres of nips 
i swamp in the I hllippines of which about 
00 per cent has never been touched and It 
Is estimated that this untouched swamp 
axes could be made to yield 60 million gal 
Ions of alcohol eveiy season Various 
specimens of the agave and cactus art 
used to Mexico and the southwestern part 
of tiie TTnlted States In making alcoholic 
drinks and it tv considered possible that 
some day these plant* may be an lmpor 
tant source of industrial alcohol Thsrv 
are many other tropical plants which may 
lie used but the expense of transporting 
than to existing alcohol plants the difl 
cultlM of establishing now plants to tba 
tropics and toe great distance from to# 
markets all argue against any revolution¬ 
ary development In tide direction 

It win tons be eeeu thatch* situation 
Is a rosy complex one and that to* prob¬ 
lem of cheap alcohol la being attackafi by 
many minds from many angles The tea- 
tarifite which can b* used tor toe am 
msrotol production of alcohol already ar* 
a Mmtfabt* Hat and to toad* ava eon-1 
added others. 

( Co n ti nu ed on papa rtf) 
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RECENTLY P \TENTED INVENTIONS 
(LonUntud from pope J78) 
which Hhnll be Iucapable of becoming loosened 
during the prugrero uf tk» vmmL 

LLlHIMt THAI — J K, BaMis, c/o Rada 
Antu < o Marshalltown, low* Among the ob- 
jetta uf thl« invention 1* to provide * device 
fur bolding dot* tarda or the like which in 
rxteticlhlr ImigltudluaUy and laterally where¬ 
by varying minibrra uf cinln way be arcom- 
undated and Splretrd carda nmy be partly 
withdrawn laterally for reference without re* 
turning the name from the order In which they 
are placed 

HTIUAL Ul ID» MHR RBCAPK.—A W 
Hi ttk*pikiji # 7512 WUh Bt.. BF Portland 
Ore An ubject of the Invention la to pruvlde a 
portable fire earape comprising a cable adapted 
to be tec a rely anchored to a window casement 
MHh or the like and a hand grip adapted to 
recelre the cable in anch a manner that the 
rate of movement la retarded moving Hlowly 
downward when a load la unattended therefrom 
The device la omall and light and may be car¬ 
ried Jo a traveling bag or the like, 

DISPENSING 4 AN—F J LiriKA address 
A Thidefc r/o Farmer* mate Rank, ( lark ton, 
Neb Thin Invention ban for Ha object to pro¬ 
vide a can which may be held In any portion 
convenient to the iiaer and yet dlapenae Ita 
content* without dlAculty A farther object 
la to provide mean* whereby oil will be pre¬ 
vented frum flowing from the can when It la 
unintentionally Inverted, means are aleo pro. 
▼Med whereby oil way be drawn from tbn 
can until It la practically empty 

FUEL IGNITER— V J A labak 5540 H 
rgmpeon Are, Ht Koala, Mu The invention 
relatea more particularly to devlrca for lgnlt* 
Ing fuel In stoves, furnaces, grates, and the 
Ilka without the necessity of kindling or paper 
the prime object being the provision of an In 
expensive and readily adjustable device of 
thla nature adaptable to convenient support 
and capable of eaay manipulation 

BOW FACINO OAR.—4 I* Kaiir „*«« H 
Meeting Ht. Charleston, B t The primary 
object of the Invention la to provide an ad¬ 
justably mounted oar which may bo operated 
from a Bitting or utandlng position In a row 
boat or similar craft The device may be 
moved to any position along the side of a 
boat and Is provided with means for operating 
tbs oar while faetog tbs direction of travel 
also means to regulate the forward or back 
ward sweep 

AUTOMATIC FLUSH — J B Wabw, 4506 
ft Sind Bt Omaha, Hah. The Invention re¬ 
lates to flushing devices particularly for use 
In connection with toilets of any kind and 
baa for Ita object to provide a flush which la 
an constructed that the reservoir tank will 
be emptied at predetermined Intervale whereby 
the toilets may b* kept In a thoroughly sani¬ 
tary condition 

HUMIDIFIER.—J* G Hoi/rscRmunas 15 
Maple Terrace, Charleston, W Va Among 
th* objects of thla invention Is to provide a 
device which will oconpy the epaee of a cigar 
In a box of cigars and which can be adjusted 
to give Jnat the desired moisture or to abut 1 
It off entirely A further object la to provide 
a hamlrilfler which has an Inner absorbent 
core apaeed from the walla of the casing so as: 
to perm ft of a relatively large evaporating 
area around the core 

HAT BTBBmnCB AND BHAFBR.—D. 
FMMPMXI, 1250 Fulton Ht Brooklyn N T 
The special object Is to provide a hat stretcher 
and shaper designed to permit the salesman In 
a retail store lo readily shape a hat so as to 
accurately fit the customers head and to ac¬ 
commodate humps or other Irregularities of 
the brad Another object Is to permit of read¬ 
ily Ironing or steaming the baas portion of 
the hat crown. , 

TRANSPLANTING BKCK1TACXE — tu 
Wxii Goldsboro, N C This device relates to I 
the transplanting of large evergreens, shrubs, 
and more particularly tract with the roots and 
earth or ball' as It is termed, around them 
This transporting and transplanting recepta¬ 
cle Includes a pair of aide walls which are 
lowttred Into the ground around the soot ball 
and hlngedly secured together means are pro¬ 
vided with the walls, adjacent their lower 
edges f«r supporting the earth within the re¬ 
ceptacle thus preventing to a greater extent 
Jars loosening the earth around the roots. 

TTMMHKLA HANDLE—R, KamixutKT, 
52 Union Sq, New York, N Y An object of 
the Invention ti to provide an umbrella whleh 
la hollow and contains a pair of cords so that 
the band may ho slipped between the cords! 
and the handle ng»wded therefrom, or tbs' 
eords may be placed In the handle out of sight 


when it Is not desirable to use thorn. An¬ 
other object is to provide a coin puna on the 
knob which bolds the cord* 

IRONING BOARD—A Mixtb, MO Drinncy 
Bt, New York, N Y The primary object of 
the Invention la to provide an ironing board 
support so constructed as to permit use of 
the board with garments of all types, at th* 
asms time provide ample room beneath the 
board to rerelva that portion uf the clothei not 
operated upon A further object la to provide 
a board which may be turned end for end and 
which will bs locked against movement 

ROOF DOOR—P Hooaranx, 052 10th Are^ 
Long I aland City, N Y An object of this 
Invention ia to provide a roof door that will 
automatically open under a predetermined 
brat A further object la to utilise the weight 
of the door sod cause It to gravitationally 
awing to the open position and to normally 
restrain the door In closed position subject to 
a fusible element also to provide for manual 
raising and lowering the door without affecting 
the automatic control 

OOTTHR PIN—n R, FkAKcta, 21fi E 5th 
Ht lets Angeles, Cal Thla Invention rviataa 
to a cotter pin composed of two Independent 
separable Interlocking members. An object Is 
to provide a cotter pin In which the two 
members are precisely alike but are reversely 
portioned, and Insure a perfect lock holding 
the part together against vibration, at the 
same time being readily assembled or taken 
apart without toots. 

Hardwara and Tools 

COUIXIBINU HT1CK—€ II WaintfT, 2787 
Boulevard Jtracy City N J Au object of 
the Invention ta to provide « composing stick 
arrauged to enable the compositor to correctly 
set the type In case a stereotype or other In 
oert Im to be used lu conjunction with the said 
type and without requiring such stereotype 
for the Insert on the stick the user may open 
the tilled stick for removal of set-up type or 
any part tberenr 

BORING AND THREADING TOOL.—D D 
Hiwi Gent Delivery, Wynnes, Okls Among 
the objects of the Invention are to provide an 
Internal spring boring and threading tool 
whleb when owed for instance in cutting screw 
threads or In finishing smooth bores, will su¬ 
able a smooth and even surface to be produced 
with the minimum of shin on the part of the 
operator also to provide a tool that will 
enable heavy or rough cuts to be taken with¬ 
out danger of the tool breaking 

MARHAGB TOOL —H Malm, 207 6th Ave 
New Yerfc N Y This Invention relate* to 
toilet devices, and more particularly to de¬ 
vices designed for massaging the face and 
scalp. U la the primary object to provide a 
combination device which la capable of at¬ 
tachment to the hand of the operator In such 
manner that either device may be used 

TOOL HOLDER —II T Caeuon, c/o Klndrr- 
hook Knitting l n, Kluderhook N Y The 
principal object of the Invention Is to simplify 
the means for associating a tool with a tcwl- 
anpportlng shank which moans is adjustable 
and eliminate* the use of fastening devices 
such s* screw* or bolts, the device when ad 
Justed will rigidly clamp ths tool In such man 
ner that It will not become disarranged from 
Its set position 

MULTIPLE BULKER ROD ROCKET—A II 
Nnitsox, 417 K. 1st Bt. Tulsa, Qkla. Among 
the objects Is to provide a socket having grip¬ 
pers or slips with ths teeth on the InsMe dis¬ 
posed on a continuous taper from the entrance 
to the upper end, so as to grip arty sis# of 
object within the com pass of the socket, re¬ 
gard if si of whether that object Is the round, i 
square or Irregularly shaped part of a tucker 
rod or tbs like 

FOLDABIJ3 HACKILAW —L. D Bam, 
Konntae, Texas. A purpose of the invention la 
to provide a folding hacksaw which In Its ex 
tended position functions as effectively as a 
aw of rigid construction, at the same time 
being foMaMe to occupy ths minimum amount 
uf apace so that It may be carried In the 
pocket. 

WKI>GK—A T JaaraaaiM. 5116 Walnut 
Bt Omaha, Neb This wedge la more particu¬ 
larly Adapted for the splitting of lota, a pur¬ 
pose bring to provide a wedge of thla char¬ 
acter which la of atmpla and efficient con¬ 
struction and whleh la capable of effecting a 
greater degree of splitting than wedges of 
general use The wedge comprises a main mo¬ 
tion and an auxiliary section 

nr* WRENCH.—A W Knunm, im N 
Keystone Are, Chicago, HL An object of ths 
invention Is to provide mean for permitting 
a yielding movement af one of ths Jaws el 
ths wrench relative to th* other Jaw to mere 


positively grip a circular body, such as a pip*, 
between the Jaws. A further e hj mt la to 
provide a device that can ha Instantly ad¬ 
justed to work of varying slam. 

llndri MR and Mockukal DftvtcM 

WAMIIKO MACHINE,—C R BoAIMblt, 
417 W Allen Bt* Rice Lake, Wto. The Inven¬ 
tion relates to a washing machine Jn which 
the clothes will bs robbed upon and by sur¬ 
faces corresponding to that of a washing 
board, and which will adapt itself within 
certain specified limits to any given sum of 
clothe*, and produce a satisfactory cist using 
action Irrespective as to the small or large 
amount of clothes deposited for washing. 

TURNOVER MACHINE.—L OouMTilff, 170 
11 era 1 Bt* Brooklyn, N Y The object of the 
ln\cntiou la to provide a turnover machine 
more especially designed for turning over 
tubular articles notably for pieces such fur 
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paws and the like without danger of Injuring 
the article during the hiring operation and 
without requiring the use of a skilled operator 
The machine is simple durable and not liable 
to get nut uf order 

BOOK INDEXING MAIXlINE—W Fa*- 
kas and L Gbrskvbtbix, 165 Lincoln Bt 
Astoria, LINY Among the objects of 
the Invention Is to provide a book Indexing ma¬ 
chine arranged to permit of quickly and accu 
ratcly cutting Indexing notches into tbs (saves 
of a book. Another object ta to enable the 
operator to cut the desired number of notch** 
In a comparatively short time without undue 
physical exertion 

POWER TRANSMITTING MECHANISM.— 
W K Roan, Box 46H, Oil City, Pa, The in¬ 
vention has particular reference to an eccen¬ 
tric traumnlaalon device An object la to pit* 
vlde au eccentric power transmission element 
In which the friction generated 1* reduced to 
a minimum Another object la to produce an 
element which la compact and composed of a 
minimum number of parts. A farther object I* 
to provide an efficient lubricating means. 

FLUID MEASURING MACHINE.—ri F 
Mioton Medical Bldg, New Orleans, La The 
invention baa for Its object to provide a 
measuring machine which will accurately meas¬ 
ure fluids, the const ruction being such that 
when the machine has been ones actuated the 
measuring process most be folly computed 
before the machine may be actuated * sreoad 
time Another object Is to produce a ma¬ 
chine with means by which different quantities 
may be measured 

LAWN MOWER,—n L, Bicmirmna, Box* 
83, Bladen, Neb. An object of the Invention la 
to provide a lawn mower which win cut grass 
In awkward places not conveniently reaahed 
by the ordinary type of mower, and which 
wilt also cut weeds or other upstanding growth 
and not mash ths same down as la the ease 
with Uwn mowers in ordinary us* Thla ma 
chine is strong can be easily operated, asse m 
bled and taken apart for cleaning and 
repairing 

INDEPENDENT FEED RAIL DRILL.—W 
F MoCakyy, c/o Defiance Machine Works, De¬ 
fiance, Ohio The invention routes to uetil 
working machines of ths heavy servtes type. 
IU ohject is to provide an Independent fall 
drill more especially designed for nse in loco¬ 
motive and railway shops, gas engine and a*- 
touobll* factories, general machine shop* and 
air»liar establishments, and arranged to per¬ 
mit of heavy gang drilling or heavy Jig drill¬ 
ing Th* machine is so compact that a single 
operator can keep a number of drill spindles, 
either stogie or la group, la operation 

MULTIPLE BPINDLK DRILLING MA 
CHINK.— W F McOastt, c/o Defiance Ma¬ 
chine Works, Defiance, Ohio. An object of the 
Invention to to provide a multiple spindle 
drilling machine of inclosed unit construction 
and designed for stmuluaeouiiy carrying on a 
a amber of drilling opera Dose. Another ob¬ 
ject is to provide au automatic qulok advance, 
Mow work feed and a quick ret urn of the drill 
aptodtoq, thus Insuring a high speed produc¬ 
tion without requiring attention da ths pari 
of ths operator; except ta plant the work in 
position* atari th* msehta*. and R Bin dp 
flniritod woitL 


toioKitff rot MASiftt % 

worn. 8446 W. Buries* it* CUgNfr QL 
Among th* ohjseta of ths to vsattoa to to nto 
rids s toashto* toff making mahfa to* euttojg 
baring meat■ for throwing mold toririaf mate¬ 
rial at ugh velocity dirsrtig tat* a dank. 
Another object Is to provide a derioe that has 
m ea ns for varying the speed of op t a tto s of 
the rood throwing or projecting bum*, where¬ 
by ths sand to packed with greater or toss 
density as desired. 

8 HOTELING MACHINE —• ft. J. Em^LT, 
9ftM 7th Are., Miami, Arisons. This Invention 
has for Its objeot to provide mrobs atom for 
shoveling ore, dirt and the tike, whroels a 
supporting platform to provided* having an p- 
clined track oa which the shovel runs, the 
ear carrying a ram for loading the shovel, and 
power operated mease for raising the Shovel, 
the platform being mounted on a car and 
adjustable, with respect to the ear 

LU1WBR HANDLING MACHINE. — JR. 
Baru ambus, 216 N 10th BL, Yakima, Wash. 
An object of the Invention to to provide a 
machine adapted mere particularly to handling 
railroad ties; A further object fa to provide 
a mechanically operated derioa, the receiving 
end of which Is poetUonrt! adjacent to a 
quantity of railroad ties while th* other end 
Is positioned at a place to which It U de¬ 
sired to transfer the ties, th* ties bring first 
manually placed on the receiving end from 
whence they are taken up without further at¬ 
tention by the operator 

REPRODUCER FOR TALKING MA¬ 
CHINE#—J W Kai vmamx, 1780 N Monroe 
Bt Baltimore, Md Thla Invention has tor Its 
object to provide a connection be t ween the 
nerdto and the diaphragm controlling lever tor 
transmuting In as perfect a manner as possi¬ 
ble the movement of the needle, to provide tor 
a softening of the ton* and elimination of 
mechanical dements therefrom, as well as for 
Increasing the volume of too# 

ROAD BUILDING MACHINE,— J W Halt 
xul, Warren, Ohio. This Invention baa tor Its 
object to provide a machine especi ally adapted 
for tamping brick and newly laid oouerete 
where a tamping member to provided of rela¬ 
tively large extent adapted to rest upon the 
surface of the pavement, and a ram con tasting 
with such first named member to thoroughly 
tamp the brick or concrete, and causa tbs same 
to have a smooth surface 

PRESS BED MO\ RMENT —J W Wurn, 
Box 571, Raleigh, N C. The Invention baa ref¬ 
erence to bed movement mechanism of one and 
two revolution cylinder prist log p resses, and 
other machinery requiring korisontal reverse 
action of uniform speed, precision and seen 
racy An object to to provide stationary bear- 
Ings of tbs driving pinion whari with eontin- 
noua »«*h of said pinion wheel and gear teeth 
In a continuous alternating rack. 

JACQUARD MECHANISM—G C L. Tucrr 
464 Spring Bt, Elisabeth, N J An object of 
the invention la to provide a drive adapted to 
be connected to any torn of jacquard link 
wherein the power to transmitted through a 
form of mutilated worm whleh win act as 
dtiring mesas for Units, also as means for 
rigidly holding tbs links la a oerta&a position 
while ths thread-carrying ban are bring 
shifted. Another object Is to provide a drive 
wherein the parts may be rosily adjusted for 
receiving different rised driving members. 

MECHANICALLY-OPERATED ADYERT10- 
ING DEVICE.—A, Aaron, 1*1 Broadway, 
New York, N Y The primary object of the 
invention to to proride means tor demonstrat¬ 
ing th* action of whgt 1s known at a lever- 
typo, srit-flUing tons tala pm Th* apparatus 
eomprtom a model of a pan or other article 
haring a torse adapted to b* given a swing¬ 
ing movsmmt, mean* tor miring and tower- 
in* th* model, and for angularly dftplMwg tho 


PRINTING PR BBS ATTACHMENTS H 
CtrffMiMOHAjt, 684 Jackson St, inn Fraorisca, 
CaL An object of the Invention to to prorido 
means for quSckly drying printed *M*to ti 
They art delirered from th* pvtoa. A further 
object ta to provide tor tetrodudng a current 
of heated air to th* meet* to dry the Ink, and 
to utilise ths air pnmp which ta prdtanifty 
•mptoTsd to operate tho to*dsr tor faratahlog 
Us current of air repaired, 

I’ULftATOR FOR MILKING MACHINE^— 
A. D Blumotcul Look a*k 4*1, fryfrfflvld, 
Ttt. A m o n g th* ob**to of Us fctvritffca is to 
provjds a psUater In which mouh ii pro- 
vMjpd for nfeutoctHy tnumdutaf hi tint cm 
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IndmtrfaU Alcohol 

(Continued from page 171) 

Already the U 8. Industrial Alcohol 
Company has erected a large plant for the 
specific purpose of making a motor fuel 
with an alcohol base oo a large seals and 
It la operating oo part capacity As 
soon as economic conditions permit the 
plant will he put In full operation. Tbs 
first motor fuels of this type will hsTt 
other Ingredients to give the mixture the 
characteristic properties of gasoline But 
as gasoline Is gradually replaced. It U rea¬ 
sonable to believe that better combina¬ 
tions will come Into use and that the de¬ 
signers of Internal combustion motors will 
alter their designs to get maximum econ¬ 
omy from the fuel And this happy day 
for the motorist, there is every reason to 
believe, Is not many years away 

Cultivated Robber 

(Continued from pope 166) 
and In tapping the knife cut la mads 
across these cells causing the latex, or 
milky white sap, to exude Lying just be¬ 
neath the cortex Is the cambium whose 
function It is to produce both latex cells 
and wood cells. Henco In tapping great 
care most be taken not to Injure the 
cambium else the tree Is seriously hurt 
When the tree is ready for tapping, 
the Inspector passes It and guide lines 
are placed which are to be followed In 
the cutting Of the many methods of 
tapping the oldest Is the V method, while 
the most popular method in recent years 
is known as the herring-bone method 
In tapping, the Incision Is made en¬ 
tirely through the outer bark to the cor¬ 
tex and almost up to the cambium and a 
thin sharing removed 
Immediately the tree starts to bleed— 
the latex, a thin milky fluid commences 
to trickle down the trank of the tree. A 
glass or porcelain cup has been placed at 
the bottom to receive this After a few 
hours the flow gradually decreases and 
finally It coagulates and a dot is formed 
Then the topper strips off the clot and 
makes a further Incision. 

Each tree will yield approximately 
three-fourths of an ordinary cupful of 
latex per day, and the tapping Is done In 
the early morning In order to obviate the 
coagulating effect of the tropical sun 
At five o'clock In tlie morning the Up¬ 
pers gather in front of the manager's 
house, roll Is called, and the natives start 
on their rounds. Bach coolie takes s bas¬ 
ket, into which he puts the strippings of 
latex or clots of the previous day's cut 
By nine o’clock be has completed his first 
round, also done the tapping He then 
starts his second round on which he col¬ 
lects the latex from the cups placed un¬ 
der the Incisions. 

The latex collected is token to the fac¬ 
tory and poured through a doth strainer 
Into a Urge “settling" tsnk, while the 
hark shavings are dumped into the “soak¬ 
ing" tank The fine particles of bark that 
may have fallen into the cups during the 
draining process are removed by means of 
s sieve—so too with any latex which may 
have formed into lumps. The strained 
fluid Is allowed to settle, after which the 
top la sklnuned, freeing the surface from 
any bubbles and small clots 
And the coolies' work for that day has 
ended at noon 

After the latex U strained and skimmed 
it Is ready for the coagulating process. 
This U accomplished by the addition of 
acetic arid The fluid is then stirred 
with wooden paddles and allowed to stand 
over night In the morning rubber Is 
ftmpd floating on the top of thwiank; It is 
a tohgh elastic mass of vrtilti* color 
This mass of rubber Is*cut into tumps 
weighing from ten to fifteen pounds, and 
them are ran through washing machines 
and dome out in long sheets which are 
pieced over wooden bars to dry These 
■h o st s are knewp as crepe, and In the 
drying process the color Is ehsnsed from 
| whits to a beautiful yellow. Some of 


these rubber sheets are smoked, chang 
log the color to dark brown These creiw 
sheets are then packed ready for ship¬ 
ment, and start <m their 10,000-mlle jour¬ 
ney to the manufacturer of tires—and one 
of the greatest achievements of mankind 
la completed—only to start another in¬ 
dustrial romance 

Hie Heavens in September, 1921 

(Continued from page 168) 
in the southeast Aquarius and Oapri- 
coraus hove no bright stum but Gras, 
which barely rises above our hortson, is 
a conspicuous constellation for observers 
further south The eastern sky Is a little 
better, with Taurus rising, Arles above, 
and the great square of Pegasus still 
higher 

The Planets 

Mercury U an evening star all through 
September He is hardly risible, how 
ever, until the Utter part of the month, 
but at Its end he sets at 7 30 P M aad 
should be easy to see in the twilight 
Venus In still a morning alar rising at 
2 90 A. M at the beginning of the mouth, 
and at 8 JO at Its doee She is by far 
the brightest thing In the sky and cannot 
be mistaken Mars too Is a morning star, 
rising at 8 40 A M in the middle of tho 
month He Is moving eastward In the 
sky, but not as fast as Venns, so that she 
gradually overtake* him and by the end 
of the month they are close togetlnr 

Jupiter and Saturn are evening stars 
until the 2lst and 22nd, when they come 
Into conjunction with the sun within a 
day and a half of one another, Saturn be¬ 
ing the first On the morning of the 14th 
these t*o great planets are in conjunction 
and only a degree apart A conjunction 
of these two planets Is rather an unus¬ 
ual affair, occurring only at Intervals of 
twenty years—Jupiter completing 1% rev 
olotlona about tho ann, and Saturn % of 
a revolution, in this interval This time, 
unfortunately, the two planets are only 
six degrees from the sun and there Is no 
hope of seeing them, though they will he 
pretty close together when we lose sight 
of them early In the month 

Uranus Is well placed for observation 
bring In 22h 88m Os. RA and D* 29* 87' 
south declination on the 3rd. and in 22h 
84 m 14s. ILA and 9* J52' 38' south on Oc 
tnber 1st This puts him from 2^ to 8^ 
degrees west and a little less than two 
degrees south, of the fourth magnitude 
star Lambda Aqnaril He la oltservable 
until long after midnight Neptune is a 
morning star in Cancer and rises about 2 
A. M, so that he can Just conveniently be 
observed before dawn by anyone who has I 
ocoudon 

The moon is new at 11 P M on the 1st, 
In her first quarter at 10 P M on the 8th, 
full at 2 A M on the 17th, in her last 
quarter at 4 r M on the 24th, and new 
again at 7 A M on October 1st She Is 
nearest tho earth on tho 20th and farthest 
away on the 13th During the month she 
Is in conjunction with Mercury on the 
2nd, Jupiter aud Hntnrn on the 3rd, 
Uranus on the IBth, Neptune on the 27th, 
Venus and Mars on the JOtb* aud Jupiter 
and Hu torn again on the 80th 

At the new moon which cornea just as 
the month ends there occurs a total 
eclipse of the sun As in many other 
eclipses when the moon Is some distance 
from Its node, the shadow truck lies en¬ 
tirely In the polar regions. Beginning in 
the south Pacific, It just misses Cape 
Horn, turns southward, and crosses the 
Antarctic continent to a point close to the 
south pole. It Is doubtful whether the 
total phase will bs seen by anyonu except 
perhaps a few sailor*, As a partial 
eclipse it will be visible throughout all 
Sbutfa America below latitude 14* south. 

Finally, it may be noted that at 0 20 
A. M. on September 23rd, the sun crosses 
the celestial equator and enters the “sign” 
—though not tho constellation—of Lyra. 
According to almanac reckoning, at this 
time autumn commences. 

Ea route, C.P R R. west of Winnipeg, 
August lft, lftftL 
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RECENTLY PATENTED INVENTIONS 
(Continued from page 174) 
mem* Im provided Cur 

of f‘*rh utber the ^fin^prrmd vacuum lm- 
tnilara. 

D1MII WABHINO MACH INK.—II a Oran, 
10 H Mam HU, WelUvWe,«N, Y This Inven¬ 
tion hu for It* objKt to provide * machine 
of the character specified capable of attach 
meat to an ordinary water faucet and having 
a circular brush adapted to he rotated by the 
flowing Water and carrying a aoap chamber 
which la rotated by the flowing water to de 
Utu the dctefffrnt to the brush 

RHPROCHl MU M»U TALKING MACIUNhH 
~4 W KAitniANM 1730 N Mod roe Ht. italtU 
mhre, Md The obJqc$ of thta Invention I* 
(o provide a mnnhCHbn between the needle 
•ad the diaphragm controlling lever for 1m 
proving the tone, making the reproduction more 
faithful and distinct and eliminating the dlaa 
greeable machine rlimrutH uf the tone 

Muakal Devices 

VIOLIN—U H Ncn hr, in B Wash Bt 
Bradford Pa. It 1* the purpeac of thl* In¬ 
vention to provide a violin 00 constructed ae 
to produce Bound vibration* In great volume 
and to aerure a more perfect bleu din* of 
aounda than I* poaalble lu violin* a* hereto 
fore constructed The body uf the violin 1* 
formed of two separate and distinct aectlou* 
arranged side by side an 1 a string supporting 
bridge connecting (he sections together 

Print Movers and Their Accessories 

GRINDING MAt HINh —4 O Itou IKS, 
Unutc 2, Box 081 Ban Gabriel < at Thl* in¬ 
vention relate* more particularly to a ma¬ 
chine for grinding the beveled surface on the 
dlsk-abnped heads of puppet valves used on 



a fUK view nr tub mathi'cs in action 


Internal enmhuethu* engines. The primary ob¬ 
ject la to provide a self-contained so to apeak 
Thlv*-grlading outflt which will enable any one 
regardles* of their mechanical skill to effect 
* proper grinding or cleaning of valve* or the 
like 

Railways and Their Acceeeoriea 

LOCOMOTIVE Dttl\ 1GH —J V McCasboiX, 
Holden, Is This Invention particularly re¬ 
late* to locomotive drivers ur the gear type 
The object la to provide a driver for any gear | 
ratio, which la of such simple and compact j 
construction that It resemble* and partake* 
of all the advantage! of the directly connected 
driver and which la poss essed of a high de¬ 
gree of durability, la reliable In operation and 
eaay and Inexpensive to manufacture and 
apply 

BAIL CONNECTING AND SUPPORT 1 NO 
M RAN ft.—J U Jan nik os Georgetown Conn 
This invention contemplate* an effective mean* 
of connecting and supporting the meeting end* 
of a pair of rails with - view to minimising 
the Jar Incident to the passage of the wheel* 



A rguarnrTiva viaw a bowing chain mimmm 
and aatiMin rutra anuovao 


over the rail end*. A further object la the 
provision of means for the meeting and* of 
the rails which prevent* creeping with w- 
apeet to the ties. The device may ha readily 
applied and will eliminate the nsceaslty of 
altering In any manner the construction of 
standard rails 

HAILWAY TIE AND RAIL FASTENER,— 
C K Ksta**ih>x, Bprlngport, Ind A pur 
pose of the Invention Is the provision of a tie 
or rail fastener »o constructed a a to be ac¬ 
commodated to different kinds of ballast, nils, 
rolling stock and climatic conditions the de¬ 
vice la simple durable, sftMsnt and capable of 
being adjusted to support th* rail* of tracks 
of different gags# 

TRACK SUPPORTING AND FASTENING 
MEANS.—W 0 Batts, Wttmot Kan The 


I general object of tha* tareattou la to pfovMs 
| a permanent track had as wall as tsask fsataa 
lug means, and means to buttress the tree* 
against spread!ag sttflSns. More sped fleetly 
the Invention hgBr for an object ta esnstruct 
a permanent jm| of a pggr et a doing away 
wHh wood OTpes tiea, ** The construetioa 1* 
such that It win Insure a properly drained 
road bed requiring Uttle labor la Its Up¬ 
keep, and will produce an area strength over 
the entire road 

UA1LWAY CROSSING.—R. B. Bowsn. 1*40 
W 24 th Ht, Los Augelea, Cat This lavaathm 
mure particularly relates to a railway creasing 
in which provide# is made for eo forming the 
crossing "tracks and wheat-flange grooves as to 
eliminate the humping or pounding caused by 
the car wheels jamping across th* grooves 
formed In the respective track*. 

HVWTLHX LOCK.—J M. Mouibok, TA Oak 
Ht, Wattsburg, N Y Th* object of th* In¬ 
vention Is to construct a lock which Is Inca* 
pable of being tampered with, and In which 
It will be impossible to effect a withdrawal 
of the key operating such lock until the 
switch has been completely thrown and lucked 
lit pualttun A further object is to construct 
a device which should cause the actuation of a 
semaphore to Indicate the condition of the 
switch should the same be other than com¬ 
pletely thrown 

Pertaining to Rectestlos 

OAMK APPARATUS —K A. 0 MrCov. 142 
W 28th Ht, New York, N Y Th* invention 
relates to s game apparatus available for a 
larg« uucaber of players, the apparatus lnvolv 
lug an Indicator and an annular series of 
dmlKnated areas relatively to which the indi¬ 
cator revolves so that the point of stoppage 
of Mid Indicator determines the particular 
player to receive a count 

AMUSEMENT DEVICE — * <’ Ha purr, 

3 K. 43rd Ht, New York, If Y The object of 
the invention Is to provide a device arranged 
to be supported upon the white keys of an 
automatic piano and having upon ona of Its 
surfaces the representation of a head of an 
animal or person from the upper Jaw to the 
top, the upper jaw being located coincident 
with the lower marginal edge of the device and 
of a width corresponding to that of a white 
key so that when displaced on the white key 
the rise and fall will simulate the opening and 
closing of the mouth of the figure. 

TOY CAR —A C Riown and B. I* ftMITR, 
25 Town Ht-, Norwich Conn The Invention 
relates to a toy car In which the car body Is 
su mounted on supporting wheels as to not 
readily tip over when In use An object la to 
provide a toy car having a suspension for the 
body which will not interfere with the turning 
of the front wheels, and will allow either froat 
wheel or rear wheel to be raised from the 
ground without upsetting the device 

HJmB-R. K VfiXAsn, SIW Halket Bt, 
Pittsburgh l*a- The general object of this In¬ 
vention la lo provide a sectional puss!* made 
up of a definite number of sections of given 
shape whereby the given task of solving the 
pusale may be varied within limits to add to 
the Interest of the pnsxle 

KXcKKT —O Aopttu, 57 Burns Bt, Forest 
mils, 1*. I, N Y Th* laveotlo* has for Its 
object to provide a tennis racket wherein 
means are presented which will materially 
strengthen the racket without adding weight 
thereto. Another object Is to provMa a racket 
having a metaltc reinforcing ttblng for the 
wood head of the racket arranged In each a 
manner that the metalie reinforcement wlB 
ofelisp part of the head and will Interlock 
with the handle 

AMI SEME NT DEVICE.—C F Gan*T, SIS 
! W 58lb Ht New York, N Y An object of 
the invention la to provide a device la tha 
nature of a wheel vehicle which Is o pe rate d 
by means of a board fulcrumed between Its 
ends and eomitltntlnjc la effect a macaw 
adapted to receive riders at the r e s p ective 
ends and provide steering means nadir con¬ 
trol of either or both of the operators eo as to 
cause the device to perform amaetny evolu¬ 
tion*. 

BASKET BALL GOAL INDICATOR-— R- 
Jackson, Ja., 329 Phelan Bldg, Ban r mncl ee o, 
CnL Among the objects of the Inv e ntion U to 
provide meek seism in th* fora of an todi¬ 
es tor for basket ball goals, which U adapted 
to Indicate the fact that a ball bee tamed 
Into or through the basket, by the aouadtog oC 
a ball, which U struck by a lever as the baH 
passes into the goal. 

Partafetef to Vtotetoe 

T1RB CHAIN.—R. 3 KunriOL Osfofld 
Junction, Iowa. This torentioa has for Hi 




a ytonk 


a sfrgit s ectl s u 


ohjeet to pr ov toa a ebato 
Hy of amttoaa which stay 1 
toctivsly ar singly eo that 
may ha atlllsod to cam a t to M fgmfr to re. 
lease a car from a mad tola, where It wo«M 
ba impoasttoe to apply the atdtoary 
without the nse of a Jack. 

OUTBIDB BRAKE,—C, Yaucow, e /0 
tlAc Ha graving Co.. 40€ W Slat Bt, Now 
York, N Y More particularly the tovaathm 
relates to an oatetd* brake structure which 
ran be applied to th* brake drujg of a WeU- 
koown type of automobile which has hereto¬ 
fore been eqUpped with an toslde brake struc¬ 
ture to take fhc place of the tariffs .Arak* 
structure, and btf'Ulf ehflflgr^fovMa a make 
which U readily nccemMlY whra la tobhafeh 



abam tttaapreasyyto^ to$ gMtob* 
w cl tod featoA A fori*** 

FGR FORD CAR*—J Miu*ta» iM 
tnu, Futot Marion,Fa, Thtotovaatlea- 
relate* mors partleuiarfg to ehttsh MUa flae# 
to renasstfau wfth M tempb Oe* for o toltod 
tag the driving action or for ehccfcfeg to 
hmottoK^Etoe «fl% And * 
mow-iIm dhtaa 


hff 


attended to. 

HEADLIGHT,—H. P Hammond, llff Mato 
Ht, gouth Bhaftsbory, Vt Among fto* off* 
Jrcts of this toveottoa Is to provide In to 
ordinary headlights an arrangement of parti¬ 
tion having dun surfaces which operate to 
prevent direct glare, but gtv* fall road alu¬ 
mina t Ion The dimming action it mainly ap¬ 
plied to the rays which radiate In a straight 
Una 

DIRIGIBLE HEADLIGHT.—W M, O. R 
and N ft, Lawbbmcb, 2009 4th Am, Binning 
ham Ala. Th* invention has for Its object 
to pruvtdo headlights espe ci a lly Cnnimgted with 
the steering mechanism of an automobile to 
eoastraln the rays of light to tom with the 
vehicle, and to provide a supporting mechan¬ 
ism for the reflectors independent of the sup¬ 
port lag mechanism for th* lamps for permit¬ 
ting the reflectors to be turned without a# 
feeling the lamps. The attachment may be^ 
applied to oars of different risen. 

BABY CARRIAGE ATTACHMENT FOR 
MOTOR VEHICLES.—A R. I*niih, Oregon 
city Oregon Among th# objnete of the in¬ 
vention le^ro provide an attachment which 
may be connected with an automobile and 
which will provide an easy riding seat or 
much for an infant eo moan ted that th* 
shock and Jar of travel wlH not be transmitted 
to the attachment, and wherein the attach¬ 
ment la detachable and collapsible 

AUTOMOBILE THEFT PREVENTING DE¬ 
VICE —r Willi van, Hereford, Texas. The 
object Is to provide a device of this character 
which will prevent the operation of an auto¬ 
mobile by an aitautiioffsed person The de¬ 
vice works in combination with the engine of 
an automobile and may be easily operated by 
an authorised person acquainted with the com 
Must km, 

TIUB VULCANIZING APPARATUS—A I* 
Jacobson, IHfi H. 93rd Bt, New York, N Y 
One of the objects of this invention Is to pro¬ 
vide an apparatus and a method of vulcanising 
which will permit the tire* to be property 
treated without any portion of the mold or 
tire coming la direct contact with the mois¬ 
ture. A further object is to provide a device 
Which will permit a number of tire* to he si¬ 
multaneously vulcanised 

RADATOB THERMOMETER .—Q P Pit- 
kin, ItergeufieM, N J It Is an object of the 
invention to provide a radiator thermometer 
construction for use In connection with auto* 
mobile* and which can ba read In the dark 
A further object la to provide a luminous ther¬ 
mometer which la supported la and forma a 
part of the cap or closure for the radiator 

STAKE—0 to Rosssraoff, address Onrfflo 
K. Cain, Cheshire House Block, Keene, N H 
The invention relate* to stakes which serve 
to retain a load upon a vehicle. An ofajaet is 
to provide a stake which ta adjustable within 
certain limits. A further object Is to provide 
a stake which shall extend to such a menu 
■s to firmly engage a load and prevent acci¬ 
dental disp lacemen t thereof from th* body of 
the vehicle. 

DEVICE FOR PROTECTING T&M IGNI¬ 
TION SYSTEM OF AUTOMOBILES.—J H 
BlooMood, 2008 Elmwood Are., Tamps, Fla, 
It is a purpose of the invention to provi de pro¬ 
tection for the Ignition system against th* 
destructive action of the elements without 
modifying the constrnctinu of fhe hood and 
cowl by preventing water from ooetaetfog Wtth 
the conducting wires sad thus preyrrleg their 
Insulation and oUmtoattaf ritort drCuitimg. 

VALVJL—G W T gOM TO Oi r, Ctoti l 
Mich. The object of the totoutloB la to prevtdo 
a valve tor totorptritiau to to fori R*e and 
in the ou supply Una of a motor rebteto far 
eoatrotttog th# flow of the fori from a supply 
tank to the carburetor, hg too pvtogare to fobi 
oil Ha*, end eo atvsagOd font wfem " 
sore to redhead below a iNfoffhtiil pofot 
the supply cf foal to tha 
cut bH 
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ElJcVATINGL COAfc iKUCK.—A. KffRMk 
agi, 19 CookcSto# N J The gem* 
oral ohfoet of tod to v fo tlfm ta to provide fl 
vehicle having a body adapted to be reload or 
lowered h> parallel movmnent, aod to pro¬ 
vide an elnvotlag body having ah arrange 
meat of discharge chutes adapted to dlashayre 
the coal either hmgltudlaally of the rehlrie or 
laterally together with meant to ecUtrel tha 
flow of the eoat 

BiGN W P Fox, address Douuhua * Gear 
ley, let Nett Bank BMg, It, Gloud, Mfun. 
This Invention relate* more pertieularty to a 
sign carrier especially adapted for am with 
automobile* or simitar vehicle*. Au object la 
to provide a device which may ho retaaaaUy 
mounted upon the extra wheel or tire ge»- 
.risllr carried so as to display advertising 
gutter by means of sol table character* carried 
by the elgn 

IIUB LINER.—J W WoLFhNDUX, 1333 
Park Are., Nashville, Tena, An object of this 
invention is to provide a device which mgy be 
Uicateil * round the drive shaft of a locomotive 
truck between the driving box and bub of tha 



a TBANavnan suction and bum hjutiom 


ilrlre wheal to take up lateral wear of th* 
parts. A further object Is to provide a two- 
part disk or ring constituting a hub Baer 
which may be raMIly attached or detached to 
a Shaft or Jduroal without removing any of 
the other parts of the machine 

WINDOW CLEANER,—•& YCAff*, P O BbX 
48, Cupertino, Cal The Invention has rtrfer- 
enc* more particularly to mean* for mechan- 
kmlly cleaalug accumulations of snow, sleet, 
rain and the like from the surface of win¬ 
dow shields or other windows so as to leave 
a clear vision tkroagh which th* driver of tbo 
vehicle may clearly observe the road and trafle 
The device wflmy be maatoutated from the 
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DESIGN FOR A FURNITURE COYER.—* 
Bunn M. Txoinon, M W 4Tth Bt,» New 
York, N Y 

DESIGN FOR A PHONOGRAPH.—Y twfo- 
LANO, m B. 13th BUNew York, N. Y 

DESIGN FOR A TOY.—A. B. Bucuna, >30 
McDonough Bt, Deoatnr, Ga. Tha invent** 
ha* bam granted patent owtoroe < 


•tins a oiflA ap s ft sp h a n t and a gafll 
DESIGN FOR A GOBLET OR SIMILAR AR- 
TICLR.—B. Munich, 141 Roetdtog B^ Rrooto 
lyu* N T. 


Wa wtgh to eaH attfotton to the foci that 
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Our riaX to toa s paaed of 
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Hie technical knowledge that comes 
to you from SKP engineers is 




as it is the sum of the data gathered by SKP 
organizations in all industrial countries. 


This fund of engineering information 
we bring to the fabrication of all prod 
ucts bearing the mark flKr and 
the operation of those industries which 
we are requested to supervise In 
order that complete rehance may be 
placed in the endorsement expressed 
by the mark BKP it is necessary 
not alone that we control and super 
vise each step in the manufacture of a 
product but also its final installation 


Because every effort is made to assure 
the most satisfactory use of products 
marked SKP we welcome requests 
for information concerning their 
proper application and maintenance 

Manufacturers should fed that this 
technical knowledge is always avail¬ 
able You are urged to use it freely 
without any sense of obligation 


SKP Industries, Inc. 

165 Broadway, New York City 
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Announcement 


The Scientific American publications are to be combined 
into a single monthly magazine. After seventy-six years 
of continuous publication the present Scientific American 
is to be enlarged both in physical size and editorial scope, 
and converted into a monthly, beginning with the issue 
dated November, which will be published October 20,1921. 
Succeeding issues of the combined publications will be pub¬ 
lished on the 20th of each month This change has been 
determined upon for the following reasons* 

In the month of January, 1920, the weekly Scientific 
American Supplement, after forty- 
four years of publication, made its 
appearance as a monthly. The ad¬ 
vantages appeared to be so many, 
the drawbacks so few, that the 
change was made with full confi¬ 
dence that the Scientific American 
Monthly would meet with approval 
If lettttfe of congratulation and in¬ 
creased circulation are the true test, 
the change hat been an unqualified 


The present weekly Scientific Ameri¬ 
can and the present Scientific American 
Monthly are to be combined into a single 
monthly Scientific American. The first 
issue of the new combined monthly pub¬ 
lication wifi bear the date of November, 
1921, and will appear on October 20th 
next. 

The new monthly Scientific American 


success. 

For many months past the pub¬ 
lishers have discussed the advisabil¬ 
ity of making a similar change in 
the parent publication, the Scientific 
American weekly Here also the 
practical advantages to be gained 
greatly outweighed the drawbacks. 

Reluctance to make the change was 
due perhaps more to sentimental 
than to practical considerations We are free to confess that 
after bringing out the Scientific American week by week 
for over three-quarters of a century, we feel a twinge of 
real regret in making this break in the long continuity 
It is done, however, for the very good reasons that, by com¬ 
bining the two present periodicals in a single monthly maga- 
sine, we can present the same material in a better balanced, 
and more Complete and fully digested form, and at a far 
lower cost to the reader. 

In the matter of contents and quality we can assure the 
reader of the preeent weekly and monthly that the new 
ma fMdns, which will combine the two publications, will 
contain within its cavers the best features and the dis¬ 
tinguishing qualities of each, and will embrace all branches 


The new monthly scientific American 
will retain the distinguishing character¬ 
istics of both of the present Journals. 
It will have Increased reading nutter, 
more illustrations, and a broader range 
of subjects and interests. 

The subscription price to the new 
monthly Scientific American will be 
$4.00 a year. The price per copy will 
be 35 cents. 


of Science, Research, Engineering and Industrial advance 
An innovation, which we fee) will be widely approved, 
will be that, as far as possible, each article will be com¬ 
pleted on the page on which it appears, or on the pages 
immediately succeeding 

Following the main body of the text, space will be 
devoted to various departments, and to a complete digeat 
gathered from all of the technical journals, domestic mid 
foreign, and covering the general scientific happenings of 
the month in a closely condensed and readable form 

Among the longer articles will 
be found a selection of the best of 
the learned papers, read before tech¬ 
nical societies, such as hitherto 
have appeared in the Scientific 
American Monthly, and it is needless 
to say that our present subscribers 
to the weekly Scientific American 
will find in the new Journal all those 
characteristic features which have 
won for the parent paper such wide¬ 
spread approval 

The new Monthly will be greatly 
enlarged in number of pages, but 
will have the same sized page as the 
present Scientific American weekly. 

In these days of heavy taxation 
and high cost of living, the question 
of price takes on special importance, 
and here it is that the change, com¬ 
bining the two periodicals into one 
magazine, affording opportunities of enormous economies in 
manufacturing, mailing, and in fact, in all the mechanical 
labor incident to production, enables us to make a very mar 
terial reduction in the cost to our readers. 

The subscription pnoe will be $4 00 a year, and 86c a 
copy on the newsstands, as compared with $6 00 a year for 
the present Scientific American and $700 a year for the 
present Monthly In the new Monthly, however, we shall give 
in a single magazine costing $4 00, the technical literature 
which we formerly published in two separate periodicals 
Subscriptions to either or both the Scientific American 
weekly and the Scientific American Monthly, which extend 
beyond October, 1921, will be adjusted and extended to 
equalize the difference in price. 
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Bending Strength of “ZR-2” 

I F /It 2 buckled while shi wbh making a sharp 
furn at high »ix*ed - ant] more than one wltnenn 
has twtifled that who did—riu* was the \ictim of 
a lack of girder «tn ngtb whklt is Inherent in all air 
ahlpn of the rigid typr Hv this wo do mil mean to 
say that all dirigibles arc weak to the point of dan¬ 
ger. hut wo do utsli to omphasixe tho fact that the 
frame of a dirigible U so coQHtrncted that it tun not 
lie considered as a trussed lieam, and therefore Its great 
diameter or depth cannot, as in the case of a bridge 
truss, lie taki u as a measure of Its 1 lending strength 
Ibis Inherent weakness Is due to the fuct that ttat 
pais lice of the huge gas tiagm prevents the Introdnc- 
tlon of any longitudinal, diagonal ties at rosa each set 
tlon or panel To um. thowe It would be necessary to 
provide gas-tight tubes fussing diagonally through the 
gas Imgfl—an obviously Impossible construitlon An at 
tempt Is made to provide longitudinal strength by brae- 
lng and tying together the longitudinal girders and the 
exterior polygouial frames, so as to scenre something 
of the stiffness of tho shell of a tut***, but the whole 
construction, to the eye of an engineer, looks extremely 
frail when It Is applied as In this case, to n structure 
that is eighty live feet In diameter and some 700 feet 
In length 

There Is, of course, an Interior truss running along 
the bottom of the framework—a triangular truss of 
great strength nnd stiffness—hut It is shallow as com 
pared with the vast skeleton frame along the bottom 
of which It Ilea When the heavy crosa-lcendlng struln, 
Induced liy stttlug the rudders hanl over when the 
ship was running at high spwl developed stresses of 
compression and tension were wt up In the frame of 
the ship, which the relatively small triangular truss 
below could not do verv much to relievo 

In making the alsjvo suggestion we do not wish to 
throw ou> doubt upon the prnt tic ability of light* r tbno 
air navIgHtlmi Faults either of deslgii material or 
handllug txlsttsl in the 111 fated 'ZK - , but this does 
not prove that dirigibles of the great slxe of this one 
cannot be built of suilklent strength to stand any of 
the reasonable mischance's of the air Now that the 
vrrnk Is 1 icing salvaged and the log of the Commander 
of the ship has been recovereel we shall probably learn 
In due course just uhere the break occurred and why 
Every new art has Its failures and alas, Ita disasters 
uecompnnlcHl by large loss of life but the* art geies 
forward We are among those who believe that tho 
day tuay emue wh< n gas hags can lie eliminated and tho 
whole body nf the ship sheathed with some light alloy 
so that It can «rre as the container Tho all metal 
dirigible, for reasons of strengtli and safety, U pa 
desirable an the* all me'tal airplane 


Marine Insurance as an Aid to American 
Shipping 

E \KltY iMisslble Ugltlmute asslstauce should lie 
given to President HardI iik and the Chairman of 
the Shipping Board In the great task of salvage 
of (lie Government: fleet of me nhaiitimn which was 
built under exceptionally uufaucrahle condition* dur 
lug thi' war Whatever legislation Is time ted with 
this end In tU w, wo should be careful while 
rendering everv legitimate assistance to onr merchant 
marine, to avoid legislation which can ho coustrued as 
naively hostile to tin* premier AKpIrHtlnhH and efforts of 
cither nations, nml that wonld give them any Just cause 
for resentmuit It Is possible to avoid this antago¬ 
nism and premote the tnte*restH of our mere bant marine 
without stirring up lmd fetllnga among the maritime 
nations which will lie our iictt\e competitors, when the 
tlciw of trsfpc sets in again with full force 

It Is not yet fully understood how vitally Important 




to the successful growth of our Jprelyn commerce and 
shipping Is a proper development of marine Insurance 
In the United fits tea. Both the United State* Ship¬ 
ping Hoard and the House Committee on Marine In 
surauce state that marine Insurance is used as a com¬ 
petitive weapon In International trade, and that It ha* 
Indeed been so used by other countries in promoting 
certain leading lines of trade They state further that 
under existing conditions, marine Insurant* companies, 
because of marine luaurauce that Is placed with them, 
ncqulre and utilise vital trade secret* which are ex¬ 
ceedingly useful to the nation* these companies repre¬ 
sent Obviously, It Is Important thst marine insurance 
should le taken ont by American companies through 
American Insurance firm*. 

Furthermore, companies dealing In marine insurance 
hiiHlnetw in the yulted states are at a disadvantage lit 
emulating with foreign companies because of govern¬ 
mental (Atate) regulations and restrictions and exces¬ 
sive taxation All United States marine insurance 
companies In addition to heavy state taxes are subject 
to n further FYderal tax of one per cent on tbelr 
premium Income, except on export*, and In addition 
to this, marine insurance companies are subject to the 
same taxes ns other corporations In the way of Income 
and excess profit taxes and capital stock taxes. 

As compared with this heavy handicap, marine 
insurance on American property placed with companies 
outside the United States Is subject to a stamp tax of 
3 per cent on a gross premium, except on exports 
Outside of this 3 per cent, marine Insurance compa¬ 
nies In England sud other foreign countries are not 
required to pay a tux on premiums but are subject to 
smh taxation ns Is imposed on ordinary business. The 
Insurance Committee of the Merchants* Association In 
this city favor tho following changes In the Insurance 
laws of the State as recommended tyr the House Com¬ 
mittee on Merchant Marine and F isheries That tax 


am tt» ptm mttmnm tfvpnt 

With the war* of re* 

in arrears, U might fit well to consider k stmikor reaogs 
of procedure here. Where the OppqtePt taXpotp*, 
ho* died applications In other cou ntrie s, if ref Potent 
Office were antborixed by Mm to <tari* hifsreisrisn 
concerning all the reference* which Wit* cited hr it* 
foreign Patent Office* during the course of thi rigillri 
tlon of applies tlon* on the same invsntion, cur exam¬ 
iners would have* before them a fairly complete history 
of the art, which could then be augmented tv mar 
extent necessary by further a*d Jadspredsot end 
The American examiners of c ourse would have to 


be free, both legally and in tbelr own minds, to draw 
their own conclusion* as to the patentability of tho 
subject matter of an application that had been treated 
In this way But we hope that the eaUbfe of our 
patent examiner* la sufficiently high to enable ns to 
trust them In the presence of another man's wor k, 
without the fear that they wlU permit that wotk to 
influence them unduly It seems absurd tor each 
Patent Office to gn on making its searches Indepen¬ 
dently, duplicating a great amount of exhaustive wor k 
that has been done elsewhere* Just as absurd aa though 
we were to sit down with the Intent of writing a history 
of Rome to rival Gibbon's monumental work, and 


were to refuse to avail ourselves of the list of s ou rces 


which GlUsm gives us, preferring to tour the muaeums 
and libraries of Europe and examine all the ancient 
documents there to be found, In search of our cm 
sources. It la not a question of allowing Gibbon's treat¬ 
ment of bis sources to Influence us, the exact parallel 
la ea wo have put It—refusing to use Ua sources until 
we have discovered them Independently Anyone wiQ 
agree that this would be Irrational. It la in no degree 
more so Own the Patent Office procedure of today, 
which refuses to recognise the existence of digests of 
the art not made on the premises. 


at Ion of premium* lx? almllahed and a tax on net profit* 
snlwtltutod, that permlmtion ohall lie granted to nui 
rim* Insurance companies to engage In all classes of 
inmiruuct* excepting Life and Surety, that unneceesary 
restriction* upon re-lnmirauce ulth companies of other 
Ktate* he removed, that marine Insurance companies 
lx* allowed to take credit In their financial statement* 
for foreign deposit** and premiums, and lastly, that 
there should lie u recognition of tho necessities of ua 
riue Insurance by K|x*t lal legislation 
A hill intended ah n model for use In the various 
states has lieen Introduced in Congress. It Incorporates 
the feature* we mention above, with the added pro¬ 
viso of n tax of 2 % per cent on the gross premiums 
of any marine Insurance placed on American-owned 
prnjx?rty outside the United States through a marine 
Insurance broker This tnx would be additional to 
the 8 per cent stamp tax which we have mentioned 
al>ove 

A Detail of Patent Office Examination 

P K1UO]ilCALLY we read of the over-worked 
examiner* In our 1’atent Office Periodically we 
are Informed that this I* the reason tor the un 
fortunate delay in the Issue of letter* patent for Inven¬ 
tions Thi* unsatisfactory condition, however, Is not 
peculiar to Washington, in the patent office* of most 
foreign countries applications Ho dormant for coasld 
erable periods owing to the Inability of the examining 
staff to cope with the demand* U]*m Its time 
Holland, one of the most recent countries to enact 
patent laws, and therefore unhampered by the trad I 
tions which necessarily cluster shout a burin ess that 
has been going on without material change for a 
century or more, has recently amended her patent 
law* in u way thst enables the Dutch examiners to 
avoid a great deal of duplication of work that has been 
already done elsewhere. It Is provided that, where 
application for a Dutch patent follows or Is coincident 
with the prosecution of ai>pllcations in countries for¬ 
eign to Holland, the Dutch examiner may review the 
art cited by the Patent Offices of other countries. 
V\ llh the authorisation of the applicant, the Dutch 
Patent Office will obtain from Its contemporaries 
abroad ouch information from the file wrappers reUt* 
lng to the asms Invention ss may be useful In pro¬ 
viding the groundwork on which the Dutch examiner* 
may continue thslr searches. This will make un¬ 
necessary many duplicate searches, and WfQ re* 


Technical EngUah 

E VERY now and again we find. In our technical 
and scientific Journals a plea for greater at¬ 
tention to correct diction We are not over 
optimistic as to the result I*erfasps more can be ae- 
compiished by pointing oat two or three of the moot 
common errors. The use of “data* aa a singular 
noun has become too common. Is It really necessary to 
remind technical writer* that gals Is the plural of 
datnmf It Is true that the English language permits 
the occasional nee of a singular verb when the sub¬ 
ject is a plural noun denoting a collection of things. 
But this construction Js exceptional. Who would think 
of Raying *In view of thU fecter Yet there is no 
more warrant for saying "In view of this data.** 
No, we strongly suspect that thoes who adopt tbs 
faulty construction are blindly and uncritically follow¬ 
ing a lead that ha* become all too general Let us make 
an effort to break this lead A good beginning would 
^ bo made If Government publications wonld set tho 
example "Onr various departments at Washington 
would seriously resent any charge that they were 
spreading scientifically troermqd Information. Why 
should they not be equally Jealous of the correctaere 
of the English diction to which they lend their an- 
rionmmeat? 

Another extremely common phrase, which Is, to aty 
the least. Inelegant, la the use of the word "doe” os A 
conjunction We quote from s standard work “By 
1809, due to (he fact that the turnpike system hod 
been extended, there were over cm# > thousand turnpike 
trusts to keep the roads In repair ** Ths word "due” Jh 
etymologically a participle of adjectival function,\th* 
correct conjunction to use In suck cases Is "owing to* 
As for the confusion of the ve rbs "shall” and "wfil* 
this, In corampfa business correspondence, has become 
so prevalent that It seems rather hopeless to attempt 
to restore order And yet tire raW I* so timpte’ Ip 
ths first parson urn -shall,” thus "I shaU, wa shall”; 1* 
all other case* use %OL You w!U then be e x pres sin g 
merely futurity of the event Tha word *%hatt" uM 
•With the second fl* tkM parted akpreoo* not tefeW; 
fatuity but solas form of coaatritiflt, cotegtiftfe*, or 
obligation AtmUarty tim woiti 'Sriirpred oftwvfet< 
than as indicated abort, repress* not msca tuthriftr 
but an act of tha fftiL * * t & * 

L*t us, * *tm At ret re re* re* littorer 
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Italian Railway Etortriftestioo-—Work on the gen¬ 
eral sSectriflcatkm of Italian railways la proceeding 
actively. At the end of August of last year, ten 
roads, OqmprUlng a total of 707 kilometers, bad been 
OleettiflttL From September 1, 1020, to Jane 80, 1921, 
Jhre additional roads, comprising 284 kilometers of road, 
were electrified During the current yeer 484 kilome¬ 
ter* of rood will be electrified The earing in eoal re¬ 
sulting from these electrifications amounted at the end 
of June to 16(MX)0 tons. By July 1, 1922, it Is calcu¬ 
lated, the earing in coal will reach 1000 tone a day, 
causing a daily seeing of 200,000 lire, or 70,000,000 lire 
annually 


daft Industrial lighting,—In general, according to 
the FrgeeecJftxM of the Illuminating Engineering So¬ 
ciety, bad lighting Is caused by une or both of two 
outstanding factors—(1) bare Incandescent lamps, or 
unshielded glaring lilnmlnante that not only do not 
illuminate but cause a contraction ol the pupillary 
opening of the eye and resultant decrease In seeing 
ability, (2) Insufflcient light, which Is largely due to 
Improper lamp renewals, wrong methods of reflector 
and lamp cleaning, color of surroundings, or lack of 
efficiency in maintaining the original installation up to 
its Initial standard The latter factor particularly ts 
discussed In this article 


Hew a Speaker Could Address Our Entire Popu¬ 
lation^—A record In projecting speech has been estab¬ 
lished by the American Telephone 4 Telegraph Com¬ 
pany at an experimental station in the Catoklll klonn 
tains, according to Electrical World, where a speaker's 
voice wee made Intelligible 8 8 miles away through the 
medium of a loud speaking telephone The equipment 
Is similar in some respects to that used at recent out 
door addresses to large audiences but has consider- 
ably greater amplifying power It consists chiefly of 
electrostatic transmitters setting on the pedestal on 
the speaker's platform, vacuum tube amplifiers in cas¬ 
cade, and the load-speaking projectors mounted over the 
speaker's stand A single projector established the 
record, the energy amplification being 10** 

Peter Cooper* Hewitt*—It la with den regret that 
we must note the passing sway of Peter Cooper Hewitt, 
the American Inventor who contributed so generously 
to electrical progress, Mr Hewitt underwent an oper¬ 
ation recently for abdominal trouble, and death re¬ 
sulted from an attack of pneumonia Peter Cooper 
Hewitt was horn in New Tork on March 0, 1861 He 
was the son of Abram 8 Hewitt, one time Represents 
tlve In Congress and Major of New 7ork, and grandson 
of Peter Cooper, the philanthropist He was educated 
at Steven* Institute of Technology, Hoboken, and at 
Columbia University, graduating as mechanical and 
electrical engineer Mr Hewitt is best known for 
bis mercury vapor lamp, which Is widely used for 
many purposes, notably photographic Illumination, his 
mercury vapor rectifier for converting alternating cur 
rent Into direct, and certain Improvements in telephony 
and radio communication Of late years he was en¬ 
gaged in developing a helicopter 


Wireless Control of Locometivtt^-Apeording to the 
Rent* Generate tfc* CArnti* <fe >Vr, a series of testa 
on electrical intercommunication between two electric 
Locomotives driving the asms train Is now in progress 
between Paris find Jttvi*y The system, which was 
patented In 1017 by the Orleans Railway Company, con- 
si at* of *n arrangement whereby the locomotive it the 
head of the train produces a periodical secondary cur¬ 
rent of tow voltage and relatively high frequency This 
current >§ superimposed on tbs power current and is 
tnajatiltted by the ordinary circuit* which supply the 
two kieoinativsA In the locomotive at the end of the 
trafo ariectitfe receivers are installed which allow 
v diMuut#fect* to be obtained according to the form 
, of the entrant transmitted These secondary currents 
oti.uacd prlftdpaUj for operating the contactor and 
braffh* dfinftfltfot and, of course, avoid the um of a 
drtm fiktita titt of the train The arrangement la. 
dferiotufa mode netful fin mountain sections where loco- 
u»4 fit both ends of the* train than Mr 
**^ ,ta^ o p« rat ed by an ordinary moltiplwcontrol 


Agtrono my 

Tbm P— W litaecke R a dian t it appears will supply 
tbs earth with no further meteors In addition to those 
of Junfi, 1816, Professor Barnard and other obserr 
era watched all night On June 24th, 25th, 26th and 27th, 
without result*. This tasks* It appear that the denser 
part of the meteor swarm did not Internet t the orbit 
of the earth at all 

Proper Motion Statistics*— Kapteyn and Van Rhijn, 
In the latest of the Greningeii publications. No 30 (Un¬ 
cus* among other things the total uumlier of stars known 
with proper motion in exceu of two tenths second of 
are and of magnitudes between 6 and 14 It appear* 
that there are 10,198 ouch stars known of which 100 
are of the brightest magnitude considered—the sixth— 
while 70 have motion of two seconds or more The 
table given shows a complete ciasulflcatlon of these 
stars by magnitudes and by amount of motion, the 1st 
ter being divided on each tenth-second from 0 2 to 10, 
and tben at 1,5 and 2.0 seconds. 

Thickness of 8atarn’s Rings. —In connection with 
the passage of the earth through the plane of Haturn * 
Hugs last November, Prof. W H Pickerings observn 
tious In Jamaica lad him to conclude that while the 
thickness of the outer edge of the outer ring A con he 
only a few miles, that of the inner edge of the inner 
ring A Is some 40 miles grsatar, while the thickness of 
the crape ring ts about 1000 miles. The latter he 
bellevea to conulst either of Innumerable small distinct 
clouds of tee crystals, like our cirrus, or possibly of a 
uniform cloudy structure of extreme rarity, the tern 
perature of the minute drop* of water being maintained 
hy their proximity to the hot planet 

Interference Methods in Astronomy. — In Nature 
for July 28th appears a comprehensive article by H 
Spencer Jones, Chief Assistant at the Greenwich Ob¬ 
servatory, upon this subject While hardly more com¬ 
plete from a popular viewpoint than l>r Russell* 
articles In our own columns, It gives considerably more 
material of exclusive Interest to the astronomer The 
laymans chief reaction to this article will be amaze 
ment at the assurance with whJtb such magnitudes a* 
00458 and 00451 second of art arc discriminated 
Modern precision measurements arc decidedly more 
startling when applied to the minute evaluation of 
angle* than to ordinary linear dimension* 

A Doubls Bervic# of Astronomical Telegrams*— The 

action of the Interallied International Astronomical 
Union In establishing a new bureau for the exchange 
of astronomical telegrams at Uecle, Belgium, Intended 
to supplant the lone-established Institution at Kiel, ha* 
had the result that might have been expected In the 
early days of the war the work of the Kiel bureau was, 
very properly, transferred to a neutral establishment, 
vtx^ the Observatory of Copenhagen The Allied coun 
trie*, however, established a provisional bureau at the 
Observatory of Paris, which transferred the Work to 
Uode in 1919 Meanwhile the Otmervatory of Cotien 
hagen, under Professor Strflmgren, continues to art a* 
the distributing point for astronomical telegrams from 
the Central Power* and certain observatories In other 
countries. Fortunately an agreement has now been 
reached between the bureaus at Ucele and Copenhagen 
so that each receives and distribute* to its subscriber* 
the telegrams received from tbo other 

Observing Sunspots Without e Telescope. — Every 
astronomer is familiar with the controversies that baie 
arisen concerning the true character of minute plane¬ 
tary markings, especially those observed ou Mar*. In 
order to determine how much dependence should be 
placed upon the human eye In this connection, Mr E 
Walter Maunder, la England, organised about two year* 
ago a corps of volunteer obser\<rs who undertook to 
make a systematic dally examination of the sun for 
the detection of sunspots without telescopic power < / c , 
using only a dark glaaa) His Idea was that a com 
parisou of these observation* with simultaneous tele¬ 
scopic observation* and photographs wonld serve to 
throw light upon the limits of nnked-eye vision A 
preliminary report on tbla undertaking states that of 
259 days of observation 90 showed spots visible to all 
who were observing on those days On 23 day* dis¬ 
cordances were noted between observer* A sunspot 
with area less than 700 millionth* of the sun’s disk at 
mean distance appears to be too small to be detected 
by average good sight <>n the other band, the ob¬ 
servers seldom failed to secure n definite observation 
of any spbt that covered 900 millionth! or more Ts 
expreM the mjb« thing In another way, a well-defined 
circular darts**# on a bright background should have 
a diameter pt 81 se co nd* of arc to he risible to the 
naked eye, While one haring a diameter of 86 seconds 
ought not to escape a careful search made under good 
condition* 


Industrial Efficiency 

Osmlridium Deposi t s. Recent exploration and de¬ 
velopment hare repealed enormous deposit* of oemlrid- 
ium and gold-bearing grinds lu the valleys of the larva 
risers of the western division of Tmminnlo, which Is the 
sole producer on u large scale of point metal omnlrtd- 
imn Tasmania Russia, Dnlomhla and Raima are the 
four principal imml rid turn producing countries of the 
world, and lusniunln 1* hy far the most Important of 
these. 

The Total Value of Our Foreign Trade in mer¬ 
chandise dropped from $13,847,9*10,000 in the fiscal year 
IBM* to $10 171 000 ,*M) 111 1021 , a decrease of $8,178,- 
000,000, or at the rate of 23 8 |wr cent This to** was 
ncarh equally divided tot ween Import* and export*. 
Import* dropped from $5,23*OUOnon In 1020 to $3,054,- 
000,000 In 1921, h low of 30 2 per cent while exports, 
amounting to $8,109,000000 in 1920 against $0316,000- 
900 In 1921, decreased $1,593,000000 in value, but only 
at tiie rate of 190 per cent. 

The Handbook of Northern Wood Industry, or to 

gUe it the original title, llndbnok for \orrffnt Irdta- 
dv»tri whhh 1 * well known In all clrch* connected 
with the wood industry Hnd covers all lnfonaatlou In 
regard to tlmtor, wood pulp and paper Industries in 
Sweden Mnlnud and Norway, ha* just appeared In 
a iuw 1921 edition The pm-edlng edition wa* pub- 
lishwl In 1913 uml change* and cxteiiMtons lu the North¬ 
ern tlmtor Industries have taken place especially dur¬ 
ing the war *0 that It became nm sKwry to puhllob 
a revised edition The handbook coninhis detailed In¬ 
formation concerning industrial combinations and ex¬ 
port organisations In the differ* nt countricH In tto 
sphere of the wood, wood pulp, and paper industries, 
with complete lists of the members of the hoards and 
association* 

Again tits Question of Packing.— Many wood 
packing case* arrive at tbelr destination broken, with 
the contents damage*! Imx-ruso the man who nailed 
the tox or crate together failed to put in the right 
number of unlls A good rule is to s)»ace the nails 
not more than tw o Inthe* apart, state* an authority 
writing In The Tf«c» Trade Supplement except when 
nailing up erntn* or lw>xc* whose side* and ho ou con- 
bImI of more than one piece In sue h canm the narrow 
piece* uuiHt never have less than two nail* in each null¬ 
ing end and if more than 2 Inches wide the number 
of nail* imiKt l»c proportionately hureased Bales 
Should not l>e bound with rope Amirlcau firm* have 
lost many good orders through ’tying their paresis 
with n bit of old string " The best tics are painted Iron 
or steel *tri|»* *bont 1*4 Inches wide at least and 7 to 
8 Ituhe* Apart 

The Division of Commercial Laws, a newly cre¬ 
ated division of the Ilurcau of Foreign and iHmiestlo 
Commerce is pnimred to receive inquiries from Ameri¬ 
can business men uud lnuj*rs relating to commercial 
laws of foreign countries, tht taxation of American 
firm* doing ImdlntHts ahrmtd, forma title* In connection 
with lumkruptd pr<K*ecUing* lu foreign countries pow- 
t rs of athiruer, etc The Division w til cvcutually 
have a completi* llhrar> of ilvll and (itmun n Jnl codes 
of foreign nmntrUm ns will ns of representative for¬ 
eign law publications In <‘oo|>orfltl<iii with the con¬ 
sular officers, commeniul attuclu^s and trade comml*- 
* loners n fib of n putable Inw prartltloucrs In the Im¬ 
portant commercial ('enters will in' prepared for the 
convetkleme of American Imsinen* men and their coun¬ 
cil, hut without any obligation or responsibility being 
assumed 1>> the Division In this connection The scop* 
of the oiierstlon* of the new Division is rather large 
and It ha* been designed to meet the long felt need for 
tin information center on fondgn commercial Jaws 

The Unemployment Situation varies from ono 

country to the next 7 hu* In the I tilted States the 
unemployment situation appears to be gittlng worse 
rather than better while in France it I* getting de¬ 
cidedly totter Our own countrv Is faced with tbo 
mine too pleasant thought of luivlng perhaps as many 
as five million unwnploved—N<w 'Vork City alone ex¬ 
pect* half a million unemployed during the winter, 
although a goodlv proportion of this numtor is the 
Influx from other parts of the itnintry In Franco, on 
the other hand, the ummploytd totaled lu the neigh¬ 
borhood of 109009 iq» till a abort while ago, and at 
this writing the nuuitor has it*cedcd to about 70,000 
There are no definite statistic* on thl* subjw*t. but the 
French Uovtmment rcjtort* thut the nuuitor of unem 
ployed assisted by the Omermneut reiuhed 47,124 In 
January, 1921, and itu reused to H4S10 on April 89th, 
hut on June 24th It had receded to Vt,<X)2 The Ger¬ 
man unemployment situation is reported to be tmprov 
lug rapidly The British situation J* still dork and 
uncertain 
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The Geologist’s Part in Road Building 

How Wisconsin's Highways Arc Located with Expert Scientific Advice 

By George'H. Dacy 


P HOKITINO hv the mistake* of ottair Htatefl that 
hare raarkwlW Im-rcnucil nwil InilMlng •-xihumch by 
not rifle lent!} Kiinc>lng the scuionH which the roarta 
penetrated preWfuis to construction In order to lm*nte 
all available material, the Wlaeoualn State IHghusy 
Oonuulmdori 1m milking unique utilisation of the trained 
geological experts on the Badger pu> rolls. These 
geological experts make complete sum vs of tin* road 
building material resources of the bett through which 
each new road—»>e it gravel, macadam or eomrete— 
passes iwfora the Initial road improvement activities 
are started In order to appraise accurate)* the debits 
and credits In rotk and gravel materials n\nilnbh 
locally In eath lustnuce, this snrve> U extended lauk 
ward from either side of the r*md a distance equal to 
the wagon haul from the nearest railroad town 
One of the most critical expensea in building lm 
proved highways under existent innditlnns is the c<Md 
of transporting road metal from distant supply points 
and, subsequently, of freighting It hy wagon or motor 
truck to the rural construction location Hj her effl 
dent use of scientific and geological skill, Wisconsin Is 
eUmlnatlng this avoidable expense—In many In 
atances—from her highway construction Mils, while In 
other cases, she Is reducing It to a minimum by the 
economical, supplementary use of imported materials 
as reenforcements for her local remmrees In dollars 
and rents, this oaring foots up to Idg amounts as Is 
Illustrated by the fact that last year according to the 
ad\ance geological surrey practiced In Hudgerdom, 
adequate amounts of local sand and gravel were se¬ 
cured at an average cost of $1 4(1 a <*ublc yard whereas 
the same materials from com menial pita would have 
coat an average of $2.85 a cubic yard 
Assuming the average railroad haul at 5 5 miles, the 
«ae of local material of this description results in an 
additional saving of $1 11 a cubic >nrd for transports 
tion cost*. This figures up to a gross saving of over 
fSOOO a mile of concrete road Furthermore an econ 
omy In truck uml wagon html aggregating from $1050 
to $3A00 a mile often obtains per tulle of highway eon 
otructed As a rule the customary hauling charge Is 
00 cents a ton for the first mile of wagon or truck 
haul and 2ft cents a ton for each additional mile lm 
proiecl highways usually are built out from central 
railroad towns to which the materials are shipped 
by rail and then hauled over the road When the con 
struct Ion work reaches a point 8 to 10 miles from the 
railroad, the freighting charges attain exorbitant dl 
monitions 

It Is worthy or mention that Wisconsin's state high¬ 
ways which now cover 7500 miles and arc maintained 
In excelleut condition h> 011 patrolmen who indlvldu 
ally maintnln stretches of roadwn> averaging over 8 
miles a man constitute one of the best chalus of lm 
proved pathway* east of the Rocky Mountains. The 
geological snrveys In addition to being frnttfnl for 
the original location of local material for construct¬ 
ing the roads are also of Inestimable Importance In 
providing material for the repair and proper mainte¬ 
nance of the highway!. The all round efficiency of a 


roadway Is measured In terms of Its maintenance 
Wisconsin roads are among the best because jircqier 
surveys have l>een Instituted to render available main 
trim nee material for present and potential needs 
Mst >enr Wisconsin ex|stided $2,125,000 In maintain¬ 
ing 7500 mile's of hlghwm It cost $1 87 a mile to keep 
the earth roads of the* state In reiatlri $1 84 a mile for 
tin gnu cl mads, $540 h mile for macadam and $220 a 
mile for concrete roads Just compare these expenses 
with those of any other stnte which does not follow thp 
geological survej system and voti will immediately ap¬ 
preciate how importont Is this reconnaissance work as 
measured In annual upkeep costs 

During the enrrent motoring season Wisconsin Is 
featuring another innovation In the way of special 
mad condition, report service It takes the form of a 
blue print map of the state appropriately showing all 
the trunklines and Important highways and their con 
dltlon Tills map Is Issued Wednesday of each week 
Hnd !h distributed to nine brunch stations of the State 
Highway Department In leading cities as well as 
among the most Important hotels. The map Is 54 by 
(Hi inches In slice and must he displayed on a special 
bulletin board placed In a ccmsplcnons position In the 
loWiy so that the general public may avail themselves 
of the Information It supplies. The map Is Issued the 
middle of the week so that nil tourists and motorists 
planning week-end trips may have most recent road In 
formation at their service The map describes the 
kind-earth, gravel macadam or concrete—of road and 
Its condition whether It Is under repair, the condition 
and diameter of the detours and other farts of Inter¬ 
est to automoblllsts Huppiementary weather report 
service Is furnished by the IT 8 Weather Bureau from 
Madison, Wisconsin, dally to all the parties that re¬ 
ceive the maps so that the motorist may also benefit 
by these reports about the potential antics of old Sol 
and Jupiter Pluvius 

The geological surveys In many eases have resulted 
In a complete change In the type of proposed road con 
at nu-tlcm followed For example, in one neighborhood 
the Intention was to build IT temporary gravel road 
The survey showed that the supplies of local gravel 
wore very limited and that a concrete road would be 
the most efficient and ntisfactory highway to build In 
that section In some of the sandy sections of the 
state, day proves to be the beet material to use for 
surfacing above the sand &arch is ordinarily mode 
for shale in the sandy sections as this material la 
Ideally adapted for highway nse In some of the 
counties where granite prevails In large quantities 
the purpose of the survey la to locate accumulations 
of disintegrated granite as this material makes a 
very satisfactory and durable toad. The granite wears 
well and sheds water admitatyy Briefly, the intensive 
studies and observations of tig Wisconsin geologists is 
resulting In the standardisation of the highway* in 
accordance with the character and type of the local 
road material supplies. Wisconsin has realised such 
succe s s as a consequence of using her state geotogbda 
as prise aids In her road building campaign that re¬ 


cently Pennsylvania Marvland Illinois, Missouri, Min¬ 
nesota and town linve cojded her methods and now are 
decreasing their highway construction expenses in a 
similar manner 

Dicyanin 

OMB years ago, Dr Kllncr, late electrician at flit 
Thomas' Hospital, Loudon, whose book on the hu¬ 
man aura la well known, said that the discovery of a 
streeii to make the aura visible was not accidental 
lie had been reading about the action of the N-raya 
upon phosphorescent sulfide of calcium and had experi¬ 
mented upon mechanical force* of certain bodily ema¬ 
nations. 

Karly In 3908 he thought certain dyes might help 
him, and fixed on the coal tar dye dicyanin 
When the dye was obtained glass screens were made, 
the only satisfactory ones being glass cells filled with 
an alcoholic solution of dicyanin. 

it was recognised very early that constantly looking 
through the dicyanin s c r ee n s had an Iniluence on the 
eyesight an Influence which la not altogether under¬ 
stood today Evoryone who uses the screens finds the 
eyesight markedly Improved. Moat were slightly pres¬ 
byopic. 

Modern commercial photographic plate* were found 
comparatively insensitive beyond X50, but experiments 
at the Bnreau of Htandards, Washington, D O, con¬ 
vinced the experimenters that with dicyanin it would 
be poeelble to get the specter of bright stars a* far as 
*80. 

But the d f* deteriorated quickly and there was Ig 
noranee of the spectral region in which dicyanin was 
most valuable IHcyantu could not be departed tm to 
preserve Its useful properties indefinitely under or¬ 
dinary condition*. Some change took place which de¬ 
stroyed Its sensltlslpg value 
The fact that dicyanin does not sensitise the plats* 
to green and yellow is apparent from the photographed 
spectra The blue and red portions of the spectra 
are usually separated by a gap reprrasoting Urn In¬ 
sensitive organ The addition of pinaverdol to the 
staining bath Is an Improvement 

Staining Solution ee, 

Distil water , . . .140 

Kthyl alcohol . 190 

Dicyanin A (1 2000) , is 

or Dicyanin \ W00 . ,. * • 7 

Ammonia, 26 degrees „„ v 0 

Th« human aura consist*, of a number of layer or 
strata one beyond the other extending out Into space. 
Thera Is the “etheric double," which entirely surround* 
the body, conforming to its shape. Beyond this is the 
inner aura, 2 or 8 Inches broad, and, beyond this a gain , 
tllb enter aura extending S or 6 In c h es, the outer pert 
of which ie termed'the ultra-miter double. 

Dr Kilmer thinks the force from wfcto the bum 
arises Is generated within tha body Itself He ton* of 
details oooeerning the affieet of etectekfity art ohamift dv 
on the Inner aura, and the changes la ship* art Ms* 
of tha aura geoerfcHy a* the mutt of aamug diapara. 
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umnmfug mW rKtorf Fn 
By Harry A. Maul 

I T util be 4 surprise to many persons to 
team fogt In this day of labor-saving 
iMdilkmr moat of the mill iocs of feat of 
motion picture film in use In developed 
lijr tut^d Thi* Is because tbo machines 
hitherto derleed tor tbe purpose of da* 
veloptojfyfilm have been cumbersome and + 
ixpe&dTt and Slot faat enough to make 
tbelr installation profitable except In ope 
or two of the largest film laboratories. 

A new film developing machine recently 
placed on the market apparently ovcr- 
eomea three dlflkniltie# Although It oc¬ 
cupies a floor space only eight feet long 
by two and a half feet wide, aud la four 
feet -eight Inches high. It develop* a thou 
■and feet of film an hour, delivering the 
film dried, ready for the projector An 
other model, double this length hot with 
other dimensions the name, wilt have a 
capacity of four thousand feet an hour 
The machine is almost entirely auto¬ 
matic In its action, requiring the service* 
of only one operator who has simply to 
watch for over- or under-exposed film and 
to slow down or speed up the passage of 
the film through the developing tank ac¬ 
cordingly 

Tbe tank la constructed of holler iron 
heavily nickeled Inside and out It la di¬ 
vided into six compartments, one each for 
developer, wash, fixing bath, wash final 
wash, and drying The first four of 
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Am automatic motion-picture film development machine. The film contained In 
the magazines la paseed to the rollers and tanka at the left 


these are arranged on on* side of the machine and the 
other two are placed on the opposite side with a 
water jacketed partition between. Tbe beat of the 
water In this jacket controls the temperature of the 
developing and fixing baths. The film passes with a 
helical motion up and down through the solution and 
finally Into tbe next compartment Offsets In the par 
tltlona allow this passage from one compartment to the 
next without a twist In the film The air for the 
drying compartment l* forced In at the lwttom by a 
blower, passing over electric heater coils which 
slightly warm It Tbe film is uniformly 
dried, regardless of weather conditions 
There la an air brush attachment for 
tinting the film during tbe development 
process. 

The whole mechanism can ha lifted 
dear of the tank by a oomprejafed air 
cylinder, so that breaks can be mended 
aud adjustments made quickly While in 
this position tbe action of the developer 
is delayed by a water spray which plays 
on a portion of the film An automatic 
device stops the machine If a break oc¬ 
curs, but this Is a rare occurrence In 
fact, over fifteen thousand feet have been 
developed on the machine pictured with¬ 
out a break In the film or any other 
trouble 

A combined flushing and siphon sys¬ 
tem makes It easy to dean the machine 
only fifteen minutes a day being required 
The machine Is operated under a ruby 
light, and five small lights behind the film 
allow the operator to examine It during 
development 

The usefulness of such a machine to 
Urge motion picture concerns may be 
Judged from tbo fact that the small ma¬ 
chine pictured below takes tbe place of a 
whole film developing laboratory occupy¬ 
ing 1500 square feet or more of floor 
space and employing a number of men. 

Another film developing machine, which. 

In Its general principles, resembles tbe 
machine already described has recently 
made Its appearance It is said to ellmt 
nate all jhe undesirable, expensive, waste¬ 
ful and thadequate laboratory methods, 
much cutting and splicing, reducing 
splices in each one thousand feet from 
forty or more to not mm than two 
splices to eech>one thousand-foot reel, 
excessive pat of expansive and rare' cfaem- 
leato; seventy per cent of toe laboratory 
help; an lorn from canfleea or Inferior 
de velopment, aft km from accident to 
Ami fltt tone from dirt, dust or marks 
on toe Am; aU lose from eesnee or parts 


mislaid or lost, all loss from over printing of sectional 
parts. 

This machine, which is shown in the upper llliuttra 
tlon, Is intended for positive film, which has a slower 
emulsion than tbe negative stock and can be develojied 
in mnch brighter light Vurthcrraore, the positive 
stock has a greater latitude of development, which «1 
lows for the handling of many different scenes, with 
different exposure values, in one strip It 1 b a question 
whether the usual run of negative, with over-exposed 
aud under-exposed sections, could be so handled 
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Water Level and Weather Obaerv»- 
tlon Station at the Salto Sea 
By John Edwin Hogg 

I N ail the yearn that the Halton Sea 
has been the object of human Interest 
Manse of Its ronHinutl} varying water 
levels, temperature, and degrees of sa¬ 
linity, no act urate scientific data con¬ 
cerning It exists Similarly there is no 
accurate data concerning the weAther con 
f lUtlona existing nUrnt this great Inland 
sea which Is the oulv body of water in the 
western hemisphere with its surface be¬ 
low ocean lecel amt tbe lowest body of 
water on earth with the exception of 
tbe Dead Hen of rnbsilite 
In IlNM It Is known that tbe Sal ton Sea 
was 20fl feet below sea level, and In 1905 
Its surface level changed to 240 feet be¬ 
low sen level wh<*n the ('dorado Hirer 
overflowed and flooded its great Inflow sea 
level basin Since tbe flood of 1005 the 
surface of the saltan Sea has constantly 
raised and lowered, depending gpou the 
rapldltc of i vnjvoratbm, which Is the only 
means 1»> which the sen s level la lowered 
and the amount of water flowing Into It 
from surplus Irrigation water from the 
Imperial and Coachella Ellers and tbe 
several fresh water streams flowing 
Into It 

Hluct a valuable flshlug Industry has 
come Into existence on the Helton 8*a, 
and billions of dollars worth of Irrigated 
lands are detsiident n|sin the condltlona 
existing there the Government has real 
ixed that accurate water level water analysis, and 
weather data, are of great Importance, and an ohserva 
tlon station was recently (May, 1021 > established on 
Mullet Island, a small volcanic plug that protrudes 
al*m» the surface near the Imperial County (Califor¬ 
nia) shore The olMcrvatlon station bos been placed 
by the Inited States Weather Bureau at Washington, 
in charge of Captain Charles E Imvla, the originator 
of the fishing industry, who lives on Mullet Inland. 
Henceforth dally report* are to he kept, and placed 
on file nr Washington concerning the Saltan Sea 
The Halton Hen observation station la 
located at a lower negative elevation than 
any other Institution heretofore estab¬ 
lished The observation station at Fur¬ 
nace. Creek on the floor of Death Valley 
formerly held that dlsltaction. It being 
187 feet Mow sen level The Furnace 
Creek station, however, Is eclipsed by the 
Halton Hen station with Its elevation of 
257 feet It mny la* said that the Fur 
nnco Creek slattern is not located at tbe 
lowest point In I math \nllev The great¬ 
est depression In I math \ alley la the 
Frying Pan Halt Mitrsli, which Is 280 
feet Is low sen level Ihe Halton Sea la 
08 feet deep nt tlie deepest point yet 
sounded so that If ll ever dries up com- 
pletelv as has often be*n predicted, a de- 
pn sslon *25 feet In low sea level would 
lie left I Ills wiHild create a depression 
45 feet lower than the lowest jkolnt In 
Death \ alter which is now the lowest 
point of dr\ land on Ihe western hem¬ 
isphere and the lowest on earth with the 
exception of the valley of the Dead Ben 
which Is 1100 feet Mow sen le\el Thus 
should the HAlton He a evaporate It would 
snpplant Death \ alley as the second 
dee|iest depression on the surface of our 
planet 

Hhould the Halton Hen ever raise Ita 
surface to ocean level hm It threatened to 
do when the Colorado River overflowed 
Into It In 1905, portions of three enormous 
California counties which arc all below 
sen kwl would be inundated This below 
nen level area embraces the entire Im¬ 
perial and Coachella % alleys, whose Irri¬ 
gated farms are among the most produe 
tl\e on earth, valued at billions of dollara 
dotted with numerous prosperous cities, 
and producing millions of dollars snnu- 
ally In the value of crops alone On tho 
other hand, should the Halton Boa ever re¬ 
cede to tbe point of Increasing Its aallnity 
beyond the endurance of fish Ufa, the 
valuable fishing Industry In operation 
there would be automatically eliminated. 
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The All-Around Vegetable 

Hie Many Uses of the Sweet Potato, and How to Make the Moat ofTtidin 

By 8. R. Winter* 



T HE 1021 Rweot potato cnip for tbe 
entire United Htsten—accepting the 
July forwent of the Unrean of Crop Es¬ 
timates—In Bufhcleut to produce approx 1 
mutely 200,000,0U) gallons of syrnp—« 
volume suggesting a revision of the HlbJI 
ml phrmte, * a total flow lug In milk and 
honey,” to that of a soil drenched In sweet 
potato syrup The figure of is 

particularly applicable to the South, 
where nearly Do per cent of the Juicy 
yams* are grown Alabama Georgia, 

North Carolina Mississippi Texas nml 
l^nttlRlana—In the order named, are the 
principal sweet potnto prodiulng states— 
each harvest from 8,000,OUO to 18,iNN),nOO 
bushel a antimilly 

Of course the supposition that 112,023, 

000 bushels of potatoes will Ik* converted 
Into syrup Is but n fantasy—a flight of 
Imagination I The sweet potato kncls it 
neir to a variety of oats— In fact, an In 
atrnctor In a negro college In Alabama re¬ 
cently testified before a Congressional 
committee that tills southern vugt tabic 
fmsl was being used In 100 way* With 
out attaching credence or disputing this claim, there Is 
no gainsaying of the flexibility of this underground root 
crop whoso spreading vines literally dot the Houth 
land And sweet ptrtiito synip Is the latest addition 
to lta constantly expanding uses A process developed 
by II 0 Gore chemist in-charge, fruit and vegetable 
utilisation lalH>ratory of Bureau of Clieralstry United 
States Department of Agriculture, make* possible tho 
manufacture of sweet potato syrup lmth in the home 
and factory A production unit, recently established by 
the Government at KiUgeraUI, Go , will ikdermlne the 
feasibility of the commercial application of tho process 
The Initial experimental run of the factory ma¬ 
chinery yielded flUO gallons of syrup and the cost* of 
producing and marketing the product are being studied 
Meanwhile. Southern homes can apply tho process to 
effect In extracting table syrup from the humble tuber 
The recipe for preparing the liquid sweetening on 
farms has been successfully established by laboratory 
experiments The orlglnnl forum In, however, us un- 
uotmeed a few months ago, has been modified by subse¬ 
quent determinations of the Bureau of (lieuitstry The 
modification of the method of preparation Is in the 
Interest of n well flavored pnoloct The use of malt 
made from barley or wheat Is somewhat restricted by 
the nuendod process inasmuch as the sweet potato has 
disclosed certain content* whbh enable It to digest 
lta own starth let, a limited quantity of malt can 
be emplojed to advantage The potittoe* are boiled un¬ 
til soft, stirred until they form a smooth palp, water 
addl'd, the proper temperature Insured, and by Incor- 
porntlng a limited quantity of malt, which stands for a 
brief period the starch In the potatoes Is 
converted Into maltose sugar and dextrin 
On pressing the wort or the material In 
a state of fermentation these soluble sol 
bis, together with the reducing sugars 
originally preseut In the tubers, are read 
11a divorced from the pommi 
The numerous commercial vnr|et!e* of 
sweet potatoes are adaptable to svnip- 
makfng the color van fug with the kind 
of potato For lnstan<*c, white varieties 
like Southern Queen yield a light colored 
fluid while tne Porto Hleo and similar as¬ 
sortments prtMlucc sjrnps somewhat 
darker fu color Stored as well as freshly 
dug tnlioni lend themselves to the pro¬ 
duction of the sweetening fluid—not as 
sweet, himevir, rh maple or cam* syrups. 

The Intensity of tin* sugurneM of the 
sweet potato prodm I, may it he said here, 
to altogether satisfactory for many uses. 

The also of the underground root Is irrele¬ 
vant as far ns (he qnalltwwf the syrup 
to concerned Herein acodralng to dnfms 
of the Department of Agriculture, lies the 
immense possibility of commercialising 
the newly-evolved process Frequently 
forty per cent of the South s potato crop 
exceeds tho prescribed standards of 
Northern markets In slse, thereby render- 
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Ing them well nigh valueless for shipment These over 
grown tub**™ as well as ones dwarfed in growth, yield 
sweetening Juice equal In quality to standsnl market 
grades. Roundne** la the one absolute requisite for 
potatoes designed for syrup-making—decaying portions, 
diseased tatters and other Inflicted faults must be dis¬ 
carded 

More about the method of preparinj/ the syrup The 
potatoes are washed and hand trimmed by way of 
removing dirt, bruises, and decayed portions The 
tubers are then blanched (parboiled) either In boiling 
water or steam Blanching, preferable to peeling, 
serves the purpose of removing the Ingredients In the 
peel which would impart a green or brown color to 
tho syrup and an objectionable flavor The potatoes are 
■ubritergud in hot water In a suitable vessel and tbe 
water quickly heated to the boiling point A few 
minutes having elapsed, the water to drained off and 
replaced with a fresh supply The potatoes are then 
cooked until thoroughly mushy Id boiling water or 
In steam If the latter method to pursued, tbe water 
condensed should be rejected during the first half 
hour of tbe cooking period One hour should be al 
lowed for the cooking, a time limitation Inviting the 
cells of the potato to crumble whereby the malt may 
tnvude and digest the starch 8team under pressure to 
unnecessary as the higher temperature does not hasten 
tbe cooking of tbe potato. 

Once cooked, tbe mushy tubers are scrambled Into a 
paste This Is accomplished by stirring, adding water 
until the contents of the vessel constitutes a smooth 
thin pulp About two parts of water to one of potatoes 



to a co r rect proportion Tho Btittar* t* 
(ton brought to a te mper a ture of fea (Is- 
tire®A Fahrenheit, a eutaUttoa 
tbs introduction oi tho toalt Oho 
eept of pale dtotiQerf featt* toads 
barley or wheat, based on original i, . 
of the pota to e s, Is added add thoroughly 
Incorporated into the ptfp and mixture, 
which now assumes tha term w mamu H It 
la allowed to stand, with an odnutaul 
Insertion of the stirring tod While 140 
degrees Fahrenheit is an expressed pe pfer 
ence, tbs temperature range to liberal— 
varying from 128 to 145 degrees Patton* 
belt, without deteriorating effects. At 
this juncture the starchy content* of the 
potatoes are devoured by tbe mall; the 
process requiring from twenty mlnptes to 
one hour What scientists toon aa toe 
Iodine test will determine the completion 
of this reaction, namely- A small glass 
funnel to equipped with filter paper and 
a bit of the pulp placed on tha filter. 
When the filtrate runs dear the drops are 
permitted to fell Into a test tube con¬ 
taining a dilute—pale yellow, cold solu¬ 
tion of Iodine In potassium iodide Each drop as It 
enters tbe solution forms a deep tone color A# tbe 
reaction with malt pro g r ess es, succeeding tests yield 
purple, brown, and yellow brown colors—and, ulti¬ 
mately are colorless. The starch-consuming process to 
complete, and thus the end of the mashing period Is 
marked. 

Tho mash drains without difficulty, and thus lands 
Itself to a variety of separation methods. Hie simplest, 
however, is the rack and-ctoth system, well known on 
farms In the preparation of fruit juices. The palp to 
laid np In the form of flat cakes between wooden racks, 
permitted to drain, and Anally pressed. Tbe equip¬ 
ment emidoyed by the Bureau of Chemistry, and Ulna- 
trated by tbe photographs which accompany this article, 
consisted of a screw press, a large pan of sheet tin, 
fuming tbe floor of the press platform, s set df 
wooden recks, a wooden form for toying up the pulp; 
and press cloths of burlap or duck Tbe construction 
of a so-called “cheese'* Involves the laying of a rack 
on the drainage platform. The fern to placed thereon 
and the doth put diagonally across the form, the 
corners being opposite the sides. The mash to poured 
into this depressed “valley,” and tbe four comers of 
the doth folded over so as completely to envelop the 
mash The form to lifted and another rack plaoed on 
top The form Is again put In position and another 
cake of mash told up The operation to repeated until 
the pile is as high as desired. Meanwhile the wort 
or sweet portion of the malt flows off without applying 
pressure other than Its own heaviness. Might force 
will yield a big volume nf wort while heavy pressure 
Is ultimately resorted to The material 
while In a state of fermentation to sub¬ 
ject to visitation from ndcroorgantofes 
which multiply rapidly hi racks, cloths 
and pressure platforms. Tbe prosing 
equipment riunOd be dried or kept under 
water when not la use, otherwise ob¬ 
jectionable flavors may be transmitted to 
the syrup. 

The sweetening fluid to now ready for 
table and culinary tut, for mgaufrctftg- 
tug candy and as a altering syr up, ft* 
beautiful color to brought forth by fleer¬ 
ing» which may to accomplished by aUnr- 
lng tim product to stand foe a day hr a 
•uflMsnt period of time for UtatgnUe 
salts to form Then mix about titogt per 
cent of the weight of Aa ayrup of what 
la ebemtoattg knap* m beasfggfcg god 
cold water adequate to sag? flltyjHten. 
The feta tor* Is Altered <**d aa hmrina 
has a totetoeertecagaa tm i 
salts to dfstrive jugd states thsft i 
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Tlo yield of gyrvp is equal 
tooMtoM of too wolght of 
too potatoes •taring Into 
ltd oo mpo ottton. The coat 
Of manufacture it relatively 
low, apt too method of prep- 
oration In bom mid factory 
Isom* per* tivsiy simple Tbo 
final product It an amber* 
colored ay rap p o ss essi ng a 
distinctive flavor not as 
sweet aa maple or cane 
onpi. to be tn ft. The In- 
tefctity of lit sweetness, 
however, la aalllcient for a 
multitude of naoa. Then, 
too, the conversion of tweet 
potatoes Into aymp offers a 
big poeeibUlty in toe tuber- 
producing Booth, where 
markets are frequently far- 
removed and iterate facill- 
tleo Inadequate* All thanlu 
to a chemical process of 
*ack transforming powers— 
an uncouth underground 
root become* a table doll- 
cacy and contribute* to the 
rellab of glngennaps and 
taffy! The various piece* 

ot kpptntttK employed in L*fti btmtiM tb. “wort" *t 
extracting ayrup from aweet 

potatoea are shown In the ^p, 

aoooupanying illustration, v 

and one It Immediately struck with tbe simplicity of 
this process. Indeed, it should come into pretty gen 
oral use, not only In largo sixed commercial plants but 
on the small farm and In the homo 

Effect tf GuoUm Removal on Heat Value of 
Natural Gas 

T HE Bureau of Mines, in Technical Paper No 208, 
pr ot ects details of an investigation to determine to 
what extant toe general public and various official 
bodies have been justified in supposing that tbe removal 
of gasoline from natural gas greatly decreases the 
beattxg value of the latter It has been found that In 
general this decrease In beating value has been over 
estimated. In the type of gas ordinarily supplied to 
the domestic consumer loss in beating power was found 
to be about 2 per cent after the removal of the gaso* 
line vapor Aa a role gasoline vapor is usually accom 
panted by proportionate amounts of other constituents 
of high besting value, so that a gas high In gasoline is 
usually one of high beating value, even after the gaso. 
line has been removed. Where casing bead gas Is In 
vetoed the percentage of loss is larger, bat only in rare 
Instances does neh gas reach tho domestic consumer 
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wt” at high praavuro. Righti SUsm-Jsakatsd oopper kettle that eervea for eookinic the putaloca. a* a 
maife ton, end aa an evaporator 

Apparatus for getting the biggest value out or tbe sweet potato 

of Puncture Plant Protection automobile tin* punctu 

m fb you can Imagine n roadside sprinkled lllwrally of this plant which are 

*** I with tacks and needles all lying point side upward, Knrtuimlelj, the pun 
reads to spread discomfort and disaster among the tillable ground. It can 
- louring motorists and bicyclists which pass that way vntion whhh pr*\*uts 
you will frame a good mental picture of actual oondi nanlsMes, when* 

11ons existent In sections of Arlsnua and California f ™m the standpoint of 
58, where the puncture plant has been Introduced and at resorted to miHuc<'et«Hfi 

to climated Kctentiflcally this weed Is known as THbalas Fk* 'ines grow so low i 

lal Verrentri* probably because It spreads tribulation aud that it Is lmiawsitile 

ral terror among all owners of Inflated tire vehicles It with Ihe mower liefor* 

he Is a native of southern Europe and was Introduced to mauj of tho plants wbl 

In this country In burs Imbedded in the fleeces of lm- produce burs and seed 

er ported sheep When mature the fruits, or burs of agricultural nutimrltiei 

to the puncture plants split Into K sections, each of whhh ttvenoMS of iron sulfate 

nd U equipped with a pair of sharp spines. These sec* lug the pimitiire plan 

tions are scattered about over the ground 111 such a ptrfett control tncasrin 

m way that some of the points nre always directed up- taring dangers due to 

its ward ready to penetrate and puncture any rubber tires wine emigrant whl* h i 

is which pass over them mcthisls 

■o- When the spiny needles of tlio puncture plant are The Illustrations lieli 
In embedded in automobile tires It Is very difficult to genera! appearance of 

in locate and remove these destructive Imyonats which seeds and how they 1ml 
er repeatedly prick boles through different Inner tubes surface of automobile i 


as they are inflated in tbe 
contaminated casing Tbe 
spiny seeds effect a double 
done of damage inasmuch as 
they spread the Infection to 
ut w sections which pre¬ 
viously may have been unac¬ 
quainted with the obnoxious 
plant. The sect Is may be 
carried In automobile tires 
long distances ami finally 
deposited by the roadside 
where they germinate and 
produce new plants In ad¬ 
dition, the seeds an* dlssetn 
hinted widely b\ wind rain 
fliNsl, spring fresh* t and 
snow 1 hi r often work 
their wars Into the conts of 
market ll\e sto*k or else 
the pun* ture wcihIm Kn 
harvested with market hay 
lteccutly hi one mi\ or an 
other, seeds of the pmu ture 
plant have be*n Introduced 
Into Kansas, Arkansas, 
Texas Nebraska, Iowa In 
dlaiia and Illinois him! at 
present the objectionable 
burs niul spluy seeds are 
causing ninth havoc among 
tlie motorists of those re 
glons The jsstsJhJUti* s for 
dnningc from this plnnt are 
well lllnstratiHl b> the ex 
lierlcm* s of a California 
nmtorlst w ho nqiorted 70 
pumtures In one Hr* all duo 
to the puncture vine In 
some st flioiis w hero flic 
■ eookime the pnuiocs. u s pun* ture plant has lsH*ome 
* stnbjlsIiHl on*, half of tbe 
l Q hhjtlc tire and npproxl 

mutely omHjiiarter of the 
automobile fire punctures result from the spiny burs 
of this plant whlth hiv distributed along the waysides 
Portuimtel}, the puncture plant 1 h an annual and on 
tillable ground. It can Is* controlled by repeated cult! 
ration whbb pnwuts the formation of seed Along 
the riwdHlttes, when* the wwsIh are most dangerous 
from the standpoint of the motorists, mowing has been 
resorted to unsuccessfully hh hii credit ntlon exisslient 
Ph* \lnes grow sti h»w and spread so dose to the ground 
that it Is lmiswsilile to cut them off satisfactorily 
with the mower hefor* tho form seed *urlUermorc, 
man) of tho plants which are dipped will subsequently 
pnslme burs and seed the same wusou The national 
agricultural authorities ar* now testing out the effee* 
tlveness of ir*m sulfate and crude till siiravs for destroy 
lug the pun*.ture plant Potentially, they exis»ct to 
pirfett control measures which will minimise the mo¬ 
toring dangers due to the puncture plant, tin unwel 
wine emigrant whlth nathed our shores by stowaway 
methods 

The Illustrations lielow tive un excellent idea of the 
general appearance of the puncture plants opening 
seeds and how they Imbed thorns* ties lit tin soft ruliber 
surface of automobile and Id* \ tie tires 
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The Economic Aspects of Mobilization 

Wkat It Means to a Modern Nation to Put at Army in the Field 


M 3BILIZATION, or the first phase of war, although 
for an uneconomic, purttow, from an economic 
h turn!point should Ik* regarded as u problem Involving 
I be translation of potential Into kinetic energy In the 
process no new force shnnld have to lie created The 
stored energy should merely require to Ik converted 
Into a moving force, for time does not |»ermlt the gen 
< ration of new energy after the t mcrgency arises. 

Efficiency In warfare cannot be attained without 
ecnuoinit efficiency, and there can Ik* no economic effl 
ciency If the economic fm tors of supply and demand 
be Ignored Supply In a country iHMxessIng ho vast and 
diversified a wealth oh that of the United States is 
largely a nutter of transportation, hence it is asserted 
with conflilence that no iiian for mobilisation ia a 
pra< Ucal plan which ignores the cxtatlng transportation 
facilities and the problem whit h their scientific utilisa¬ 
tion In an emergtmcy present*. Its solution requires 
the Irnst brains and the best efforts of the Nation, and 
In that solution every department of Government must 
be employed, In the future the entire cabinet must act 
as a General Staff Committee upon mobilisation 
The most casual Investigation will show that oar In 
duntrial mobilisation was seriously retarded by reason 
of a complete failure on the jisrt of the Government to 
provide In advance for the coordination and efficient 
utilisation of our commercial and industrial agencies. 
Falling to perceive the essential relation between the 
mobilisation of our manpower and Industries, an at¬ 
tempt to deal with the former singly and In a detached 
way, rendered the Industrial mobilisation for a time 
impossible. The initial mistake threw the whole coun¬ 
try Into a state of economic chaos from 
which It has not yet been extricated 
The financial loss which this entailed can¬ 
not be computed, some of the more appar¬ 
ent results being the worn-out condition 
of the railroads, a huge waste upon a non 
existing em e r g ency fleet, the unnecessary 
high coat of living, and an enormous and 
dis p roportionately Increased delit In com 
parlson with that of other countries. 

The damage to the railroads resulted 
from their misuse and abuse, and the dls 
astrous effect upon the economic life of 
the country from a complete disregard of 
the economic principles Involved In the 
iMlance of suptdy and demand, both of 
which might have been avoided in large 
measure 

The continental territory of the United 
States may he roughly divided Into two 
areas with respect to industry, foml, for 
age and fuel production and the tnmapnr 
tatlon systems serving It Tlie first area 
comprised of the Mates of UliuolM, Michigan, Ohio, 
Indiana, Pennsylvania, Maryland Delaware New 4tr 
oey New York and the New England States Is etwen 
tlslly an Industrial and non-surplus food, forage and 
fuel producing area wltlilu which are located the 
vast majority of the mnnufaUurliig plauta or the couu 
try, and at least 05 jter cent of tbnae adaptable to 
munition production The remaining territory constl 
tutes a vast surplus food forage and ftieUproduclng 
area nan Industrial and cKxcntlalb agricultural in 
nature and depending upon exportation for the ab¬ 
sorption of its surplus production The pcoiiorah lift 
of both areas Is di*jx>ndent u]ion the railway systems 
within them The first Imports food fn< 1 ami forage 
from the second, and exiHirts Its manufactures to tb« 
latter and to foreign markets. Tlie second, wblh not 
essentially Industrial, Is Industrially self sustaining, 
but absolutely dependent for Its wealth and economic 
stability upon the export of Its surplus of food, fuel 
and forage; 

At the beginning of the late war despite yearn of 
warning, the railroads were not only not prepared to 
meet the altered cl ream static s which the emergency 
of war derehqied, hut were for a time unable to de¬ 
velop their normal industrial capacity The cause of 
this breakdown in our National transportation and In 
dustrial systems Is readily discernible 
In the industrial area the population was suddenly 
augmented with a couscqiient increased demand for 
food, forage and fuel, while the normal supply of these 
commodities was diminished through the Inability of 
the railroads to handle them, the railroads for the time 
belug wholly employed In the transportsUou of troops 
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and their supplies Prices were, therefore, inflated by 
this disturbance of the economic balance of supply and 
demand, coupled with whkh was the wild extravagance 
of the Government in connection with tbs labor wage 
for Government work. Coincident!/ the draft do* 
creased the supply and the war needs Increased tile de¬ 
mand for labor 

On the other hand the population of the agricultural 
area decreased coincident!; with an accumulation on 
the ham Is of the producers of the normal surplus of 
food, forage and fuel, exportation being Int er rupt e d by 
the lack of transportation facilities. In this area, the 
surplus being In excess of exportations, an Immediate 
stringency In ready money occurred, though the wildest 
speculation was encouraged by the frenxled markets of 
the Industrial area and foreign countries which were 
willing to pay any price for supplies of food, fuel and 
forage, thus still further inflating prices. With Increas¬ 
ing prices for the necessities the labor wage mounted 
higher and higher In both sections. 

Bo soon ss wsr was declared, and not before, in¬ 
numerable agents of the War Department were de¬ 
spatched about the country to select sites for the mill 
tary cantonments. This was done wholly without re¬ 
gard to any preconceived plan and the limitations of 
the transportation system of the oountry as a whole 
Congressional political Influence played no small part 
at this time, so that at the very crisis when every 
provision possible should hire been made to relieve the 
great Industrial system of transportation comprised of 
the railways north of the Potomac and east of the 
Mississippi River, enormous new populations were de¬ 


liberately created \rithlu that area at Camp livens, 
near Boston, Camp Lpton uud Camp Mills near New 
>ork Camp Dlx near Philadelphia and Camp Meade 
near Baltimore, nil within the most complex ami lntrt 
rate industrial region ami athwart the most vital link 
of railway to America, 

The natural consequence of the astonishing error was 
that during the period of readjustment of the railways 
to the burden of troop transportation and supply, the 
Industries of the Rant were stalled Every port on the 
Atlantic coast immediately became choked, and the 
entire railway system of the country felt the evil 
effects of the almost hopeless congestion along the 
Atlantic Henltoard No effort whatever wag made 
t« relieve the railroads of their excessive burden by an 
intelligent use of the priceless coastal shipping commu¬ 
nication between the Atlantic and Gulf ports for the 
purpose* of troop movements and troop supply 

It almost seems that some perverse fate blinded the 
Government in the crisis to that which Is now dearly 
apparent A study of a railroad map will show that 
within the area east of the Mississippi there are two 
distinct systems of railroad communications viewed 
with respect in their origins and termini The first 
originating at Chicago and fit Louis, spreads like a 
net over the Industrial area, focusing at New York. 
This system Is essentially industrial, like the area 
which It serves, and if the Seaboard link between Roe- 
ton and Washington, or the pulmonary artery of Indus¬ 
try, be overstrained the entire system will be paralysed. 
This system, then, is vital to Industry, and since a 
complete industrial smbUlnstintt la vital to euocsos In 
war. everything possible should have been done to re¬ 


lieve it of un nece ss a ry burden. Obviously no canton- 
menu should have been created within the industrial 
area 

The second system originating at Chicago, fit, Louie, 
Memphis, snd New Orleans, touches the Atlantic coast 
at the ports «f Jacksonville, Savannah, Charleston, 
Wilmington and Norfolk, focusing at Petersburg! Va* 
in the strategically vital region of the lower Chesapeake. 
The surplus food, forage and fuel producing area 
within which this vast system lies Is wholly separate 
and apart from the Industrial area to the north, yet 
bound to it by the north and sooth trunk lines of 
the Mississippi Valley and the Atlantic Seaboard and 
the two parallel intervening lines passing southward 
from Cincinnati By means of these excellent connec¬ 
tions the product* and papulation of the two ureas 
could have been freely Interchanged without Interrup¬ 
tion to the east and west flow of traffic, the entire 
region beyond the Mississippi being equally accessible 
to either area by reason of the common baaea at Chicago 
and fit Louis. The east and west lines of the southern 
system were in no sense essential to the industrial area 
and, therefore, should hare been utilised for the move¬ 
ment and supply of troops. The withdrawal of the 
military population of the northern area and Its dis¬ 
tribution In the southern area would have mated new 
markets for the surplus of the Utter and at the same 
time would have counterbalanced the Increment to the 
industrial population. 

The advantages of the southern over the northern 
area with respect to the length of the training season 
the lower coat of fuel, and the saving of transportation 
tonnage which Is to be effected through 
the lower fuel requirements of the troops 
are obvious; It Is apparent that the cost 
of training a given number of men would 
have been less In the southern than It was 
In the congested Industrial area With all 
the cantonments located south of the Po¬ 
tomac and Ohio Rivers, the contingents 
from New England, the region of New 
York City and New Jersey, could have 
been moved southward by coastwise ship¬ 
ping, leaving the rail communications of 
the Atlantic Seaboard free for Industrial 
purposes, those from western New York 
and Pennsylvania, from Harrisburg and 
Pittsburgh, southward via the Norfolk 
A Western Railroad, those from IHlnola, 
Michigan, Ohio, and Indiana by the 
Chesapeake A Ohio and its southern con¬ 
nections Richmond and Peteraburgh 
were the logical points for the distribution 
of troops along the southern seaboard, 
by the Southern Railroad, Seaboard Air 
Line awl Atlantic OoaHt Line From St Louis and 
Cincinnati the more western contingents from the north¬ 
ern area could have been distributed southward. 
Meantime the entire railway system of the Industrial 
area would have been functioning with Its east and 
west lines free of troops, and without au excessive 
bnrden 

The lesson to be derived from our recent expe rien ce# 
is that a mobilisation plan must he prepared in ad¬ 
vance of mobilisation, and this plan must coordinate 
the commercial, industrial and purely military factors 
if the best results are to be derived during the war aa 
well as In the days of peace tbit must follow 

The rail communications between fit Louis and Chi¬ 
cago, Cincinnati and Louisville, OlndajiaU and Atlanta, 
Washington and Richmond, and Philadelphia and the 
lower Chesapeake must be kept free of fuel traffic, 
by setting apart the coal fields of Psnnsylvaala to the 
northern, and the coal fields of Virginia and West Vir¬ 
ginia to the southern area, and the region west of the 
Mississippi, while the co astal shipping must he so 
organised as to reUere the north and south rail com- 
monloaUoos of the Atlantia Seaboard of the maximum 
burden possible The food and forage drawn flat 
tiie grain and beef-producing regions of the west mu* 
be Introduced Into the northern area at Chicago amt 
fit Louis, and into the southern area at At Louis, 
mmuP h la and Orleans, with' gauss* fittjr a* the 
common distributing point Thus *gT the prabtsm of 
moUBsatiou be eetvmfwfft a minimum «r d l t tu rfrua* 
to and du a p ca tio u of the gocmomlo Ufa of the dmmtjry, 
«nd a maximum of eeee Aht exp o dt tiofi In ht ttytug. 
days of mobilise tkm. 


FT ERETOFORE mobilization hat been regarded in thu country 
F~~t at a matter wholly withm At province of the West Depart¬ 
ment* but it mutt now be apparent to everyone that mere segre¬ 
gated aggregations of combatants will no longer sujfice for war* and 
dull armies may not be assembled as of fort without serious interference 
wtdi the social and economic lift of the State which furnishes them 
Our late experience has taught us that the whole people must now be 
mobilized along with their material resources So* too* the turn has 
passed when failure to coordinate At commercial , industrial and military 
programs merely involved duplication and unnecessary expense Under 
the complex social and economic conditions of the present the three must 
be considered conjointly , not alone for At sake of a saving m money and 
effort* but in order that the economic organization of Ae belligerent 
State may be made to serve efficiently the war machine In Au article* 
Mr fVue tells us what thu ultimately means — The Editor. 
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Rapid Transit Arithmetic 

The Principle of the Economic Unit Applied To Large Cities* Utilities 


W BRB the rtatement printed broadcast in tbe 
United States or la Great Britain that “the prtn 
dpla <rf the economic unit, as applied to const ruction 
costa and operation of transit lines In large dtU*, en¬ 
ta i l e d an inevitable increase of passenger fares,*’ the 
moos of tbe people would not understand the meaning 
Of it And yet by open and frank discussion—by In 
terpretlng this well-known engineering principle so that 
-the naan In the street" could understand It Lord 
As hfleld , managing director and Mr Prank Pick, as¬ 
sistant mana gi ng director, of the London County tram, 
underground and ’bus lines, achieved that which might 
have been regarded as Impossible. 

Tbe Increasing of base fares In the Zone system 
there from one penny (two cents) to one and one-half 
peonies (three cents) with virtually no complaint by 
the people That this was an achievement that the 
one-penny base fare was almost au sacred a tradition 
In England as Magna Charts, the parchment of the 
original of which res ts in the British Museum, must be 
freely conceded Post-war burdens had been piled on 
tbe British people until they staggered under the 
colossal whole 

When, therefore, tbe suggestion was advanced that 
transit fares must be Increased fifty per cent else the 
companies would be compelled to retain the Govern¬ 
ment guarantee, or be insolvent loud protest was regis¬ 
tered by certain writers who seise every opportunity to 
prejudice public opinion on all matters in respect of 
the people’s utilities. 

However, before these protests assumed considerable 
volume, the managing director. Lord Ash field, who la 
American trained in railway science, asked his ss- 
atstant managing director, Mr Pick, who also is 
American-trained, to take up the frank discussion with 
the people, through legitimate advertising channel*, of 
the precise situation of the companies, explain why 
increased fares were necessary, and that, unless they 
were granted, It would be necessary to continue to 


Correspondence 

The edtfora m not naponsbh lor autemettto made 
m the c o rr espond ence column. Anonymous commu* 
nteario— cannot be consid er ed, but tbe names of cor¬ 
respondents will be withheld when so desired 


Old Thought and New 

To the Editor of the Stnsvriru American 

Professor Eddington appears to insert that there 
are absolute things as matter, and that force is purely 
relative, and also that matter is merely a symptom, 
and the reality la tbe field of force (Space, Time, and 
Gravitation, pp 42, 78, IOCS, 191, rt pa*xlm ) Doubtless 
by a universal theory of relativity as distinguished 
from tbe special and the general theory, these discord 
ant positions could bo harmonised Hut It is difficult 
for the “exoterikoT to penetrate to the underlying 
verity 

It la vastly amusing to see tbe materialist* (of whom 
I am one) giving np matter as an ultimate reality In 
taking perhaps a final leave of this suitposltltious and 
degraded entity* It is interesting to consider some of 
tbe views entertained of it by men preeminent for power 
of thought throughout the ages 

Plato called a material object a shadow of the real 
Gonriaa of Loontlmtm went him one better, and asserted 
It to be a particular Instance of that which is not 
Heraclitus before him an example of generation and 
corr upt ion, of a passing from not being through being 
to ttot-betng again Democritus, a fortuitous, or 
necessitated, or gdf-determlnrd concourse of atoms. 
&t Augustine, harking back to Heraclitus, a temporality 
of tbe Sternal The schoolmen, a group of transitory* 
varying accidents Inhering In a perdurable, unchanging 
hypostasis. Berkeley, a group of'visible and tangible 
teHMOMBt not manifested by an undertying substance 
Deaearies* an attended, inert entity occupying spare 
tdftattk a congeries of unattended, energising monad* 
B pla oaa, a modification of the divine substance Kano, 
a manifold of lnttotteo. Hegel, a figment of the enu- 
trofUnt u—«c**> a mode of the unconditioned. Min, 
rptaxteaBaT^mSitity of sensation, Spencer, a manl- 
***** * tt# flrtowiwbto..Umar**, • 
tfcwrtwtaw M flw fatoPeet Fraud, Bomb, * toe»Uy 
MM port* of apaot wdowod With tho principle of 


By John Lathrop 

find financial backing from the Government In order 
to carry uu the service and new commitments essen 
tlal to continued operation and the supplying of the 
peoples service needs 

Air Pick celled In his publicity experts, laid before 
tbctn the scientific principle* Involved, and told them to 
go to tbe people with their arguments. Preliminary 
objections publicly expressed bad been, as expot ted 
among the line of ‘'watered stink.” M selfish corpora 
tlonlHta, and wo forth 

The publicity men proceeded, first, to elucidate to 
the understanding of the average person the practical 
out-working of the principle of the economic unit Thej 
showed how, as a dty grows toward a certain mogul 
tode, the economies are preserved, and costs of public 
utility in construction and operation are reduced per 
nnit They went on to show thit, after the city has 
grown beyond the limit of economic slxe costs. Instead 
of being lessened per unit, are Inevitably increased, 
that It coats more per passenger to build and operate 
in a dty of a million population than In one of a bun 
dred thousand, and that when population mounts to 
the six millions of London or New York, tbe economic 
limit hAH long since been passed, and costs per unit 
are vastly more than when the city was small The 
tnvolvwut ut of the mechanical works—the Intricate net 
work of pipe*, conduits, Hewers, watermalns, telegraph 
and telephone wires, the heavy and permanent pave¬ 
ments—entailed Inseparably higher costs Tbe grow 
lng congestion in tbe streets, ©specially after the popu 
larlsatlon of the automobile, likewise prevented the 
economies which tbe mass of tbe people ls»Uered were 
powdhle In a larger city, ami added to tbe passenger 
mile costs of operation The general Increase of cost of 
supplies and materials, they showed, was lfiO per cent 
For Instance, earn which cost two thousand pounds 
pre-war now cost seventy five hundred pounds—an In 
crease of 275 iter cent And so on ad ftnit am 

The arrangement was effected with tbe Minister of 


Transport that on September 20, 1020, the Government 
guarantee should be abandoned the fares be Increased 
from oue-peuuy base to one and a half pennies, and tbe 
comiMnh** would stand on their own footing flnani tally* 
meeting their clmrge* from their own revenuea, and 
usklng no aid from the public treasury 

1 talked with Mr l*lck at the companies headquar¬ 
ter* in Electric House Westmlnstir after the report 
had Imh»ii prepared by Ijord Ash field for mi hml Melon to 
his stockholders. *Jlow ixtenshc was the volume of 
protest * I asked 

“We have hire, he answered pointing toward the 
letter fib's, ‘every written protest which we received 
T should be glnd to show them to you Thin, are six 
millions of ptraon* In Ixmdon dtatrlct served l»> our 
Hues And we rwi ived exactly forty two letters of 
proteHt' 

That, of enure*, was negligible, espectally wheu I he 
total volume of traffic In* taken Into account as revealed 
in ls»rd Aahfleld's rejK»rt 

Car ndles of the entire system, )7» 000,000 an in¬ 
crease of 10,000000 during the >car 

Trackage, 758 uudergrmmd, 105 trams, 124 omul 
buses, 524 Passengers carried 1487,000,000 under 
ground, 44142)00,000 trams, 210,1100 000 omnibuses, 
878,000 000 total ImreAHC over previous year 110, 
000,000 

These increases were forced u|s»n the transit lines by 
the conditions of dty life there which were duplicated 
In every large dty, and In many smaller cities, In all 
countries during and after the war And with fares 
remaining at the traditional oue-jienny base, so Lord 
AHhfield otiserved In his annual report “the very sue* 
cess of transport companies In attracting and creat¬ 
ing jiasaenger traffic was a harden to them Hlnce then 
(the Increasing of the fares) the situation has changed 
radically for the better 

This Improvement In the financial status of the 
[Continued on page IttO) 


causation. r i bis Inst would seem to luclude the tattc r 
rlay view, tbe nndeua of a gravitational field 
Present opinion seems to be that our notion* of 
space ami time are derived from «ur experience per 
sonal and ancestral of material object* Of space und 
time all possible views have been held none of them 
free from very grave difficulties They are thing*, 
objective realities, conditioning all other realities 
They are relations between things. They are relations 
between things and state* of conadousnees (forms of 
Intuition) They are tmtla rat ton in figments of tile 
reason a* tllHtiugnlnhed from figment* of the lmaglna 
tlon. I Hhonld think some »f the absolute Idealist* 
most bold them to be relations between states of con 
aciouauess. 

It is very early to predict that the latest theory will 
give the final victory to a modification of one of these 
view* It seem* to me that tbe space-time continuum 
is needed, not a* a relation, but a* a correlative of the 
discrotum, tbe changing material universe 
Ashland, Mass. W 0 Rome, 

An X-Ray Innoration 

To the Editor of tbe Scientific Am toucan 
White experimenting In an effort to X ray or radio 
graph documents and objects of a like nature, we have 
made a rather interesting discovery, the product of 
whldi we have designated as “Klurographs." 

The original negatives were made by placing the 
check or other document between two flnoresrent 
screens while in contact with an unexposod X ray film 
An x ray exposure of this combination which was 
tightly clumped in a light-proof cassette was then made 
with the resulting negatives Development of the ox 
pooed film was the routine development for X ray ex 
posures as made In the medical laboratory 
At first it was thorixht that a tape radiograph had 
been made of tbe exposed document but further experi¬ 
ment demonstrated that the best negative* wore made 
by means of an X-ray exposure entirely too Intense and 
penetrating for such a slight object as s sheet of paper 
Endeavors to X ray documents without the use of the 
doable fluorescent screens, which In medical work are 
used simply to intensify tbe action of the X ray and 
thus shorten tfhe time of exposure, were entirely with 
oat result We finally came to the conclusion that 
these negatives were produced entirely by the action 
of tbe flnorescsnt light set up in tbe intensifying screens 


which were In turn activated by the recognised action 
of the X rays upon their strut turc 
Blurring of certain portluns of the samples submit 
t*«d 1* due to our inability as yet to obtain a holding 
cassette with sufficient compression to secure perfect 
apiMHtltion of the document mid the film Contrast be¬ 
tween the psptr and the printing can be further lnten 
rifled by refinement of the tcvhnlc of \ ray exposure 
These film* were taken with an oxinmire of 20 militant- 
pores, an intensity of current represented by an air 
spark gap of 4% inches, distance of 80 Inches and tims 
of % second 

Practical use* of this process may lmlnde oonmer 
rial reproduction of documents and other jiaiiera, the 
detection of change* in checks and bank notes and a 
mean* of measuring and Htaudnrdtatng the fluorescent 
action of Intenrirylng screens 
Portland, ore Dm. J A. van Bxakle. 

Poles and Miles 

To the Editor of the Ht ikvtific American 
In your Correspondence for August 27, a writer men¬ 
tioned timing a train with a watch and It occurred to 
me that the rule for obtaining the speed of a train 
direct from the watch without any calculation would 
probably Iw of interest to your reader*. 

This rale Is very sluiile and still very accurate 
Note the sparing of the telegraph poles. They are 
usually 84 to the mile Match for a straight stretch 
Count the pole* that you pass In 100 seconds, the num¬ 
ber of pole* will he the munl>er of mile* per hnnr that 
you are going 

This rule was developed from tbe edd Vouiit the 
rails' method that Is ahsolntely useless for taking high 
speeds. The germ of the Idea Is the same, however, 
though it Is much easier to see the poles than to 
hear the 'dicks” 

Both methods depend mi a knowledge of tbe lengths 
of The clement*. Where mile post* are marked the 
spacing is easily and quickly found Should tbe spac» 
lng be other than 84 the number lfiO must be changed 
accordingly This la easily done by finding the nttm 
her of i»oles in two miles, and then finding the number 
of seconds it win take to pass On pole* at a speed of 
00 mites per hour For example. B0 poles per mile, 60 
polea In 2 miles. It will take 190 otconds to paw 00 
poles at 60 mllea per hour, therefore net 120 Instead of 
106 and read tbe poles as miles as before 
Buffalo, N y Boon J Swbct 
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SCIENTiy^ AHmUTAN 

From Star to Chronometer via Radio 



The Function and the Manner of Trantmiaaion of the Modem Time Sipttl 

By C. H. Claudy 


I T Is a curiosity of sdeu- 
tlflc progress that the dU 
ciivory ublih make* 11 mu 
art possible la ho often dis¬ 
carded as the art pro 
grows tho warping wlug 
whiib war tho bunds of tho 
\\ right's flying machine, 
nud which made mechanical 
flight ixuodhlo, is not now 
used tho UalUloan telo 
wnpo Is no longer In the 
armory of the astronomer, 
nnd the ehrouomett r wlikh 
with the sextnnt, made the 
science of modern mnlgn 
tlou possible 1 m rapidly lto 
mating more a romeniejice 
than n nemwlty 
Tho wnrpliiK wltijc gave 
hh> to |he most Nlmplo nnd 
ohm II) foiitrollahlo aileron 
GaHIIeo* concave eyepiece 
was dlMplueod by tho mod 
orn high power convex npil 
ittl combination, nnd while 
accurate lmslc meridian 
time In Just qh oKHontlnl to 
longitude determinations 
now uh then, the thronuim*- 
ter gives It to ships at sea 
with nettlur the convenience 



l*it The ehronoemph on whtoh the elgaala an tested sod rrrukted before betas sent out. Right i The pmtdahi of the 

tnuumlUifis dock with the mnarnet beneath K 

Making aura that the time signals bast truo —cu d 


. ms e«s r * i i 

the Jett —i at i-df 
enUtk* wttk ttM rm 

ww «t ike npeOla* MV 

bH% Me. It U thus (M 


Tha 4fcteemtn*fetet <* to* 
gUwM te the 4ete**lhati0tt 
of the differePO* botersM lo¬ 
cal tripe and Hwe of ao—• 
other locality. Tho worid 
— Graeswjch* England 
(0 MeridUut) as the stan¬ 
dard* The navigator detect 
mine* Us local time by a 
sextant oh—rv gtl mi of the 


bob, a star or a pta—t, 
marking the time of the oh* 
serration by hie tl mepte — 
which he copper— with hfla 
chronometers, His chronom- 
stars alia wring for known er¬ 
rors give him Greenwich 
time. The difference be¬ 
tween the local end Green¬ 
wich time Is bis longitude, 
each hour being equivalent 
to fifteen degrees, each four 
minutes* difference one de¬ 
gree, etc. 


nor the art unto of the all but Instantaneous radio 

The United Staten Nuvj han dweloficd the trail Kin in- 
"Ion of the IuihIi meridian time by nicniiH of radio to a 
point when* it is not uni) used by every mariner in 
the northern hemisphere who has a radio set upon 
hla vessel, hut to the great convenience of suneyorH, 
Jewelers amatmr radio nporsturn, astronomers nnd 
HrienUflt workers of many kludn. Including, of course, 
those engaged In the accurate determination of long! 
tude on land 

Eerily to comprehend the aystem by which Washing¬ 
ton or Mare Island time Ih sent out twice dally via 
radio, It will be necessary to glance briefly at the 
familiar process by which time has l»een sent out over 
land wires for many yearn 

The basis of time is the revolution of the earth 
about Its axis, which revolution Is measured by a 
never-ending aeries of oliservAthms of time stars, 
through a transit or meridian circle instrument At 
the Na\al Observatory at Washington and the Time 
Station, Ms tv Island >avy Yard, California there are 
most accurately iftade and carefully guarded standard 
docks, wet on heavy concrete pillars in vaults beneath 
the surface of the earth running In a partial vacuum 
at a constant tem|»emtun% wound every thirty seconds 
b> electric Itv, provided with pendulums of Invar 
{which neither expand nor contract) and removed from 
Jar or disturbing Influence of any kind 



The tawera af the Arlington Station 


Man has never yet been aide to construct a median 
lam which keuim truly accurate time, some error, no 
matter how small, Is always observable in a sufficient 
time to allow that error to accumulate But he has 
l>een able to construct mechanisms the error In true 
time of which is reasonably constant This error, plus 
or minus, Is known as the “rata** of tho dock or chro¬ 
nometer, and if the true “rat©* of any time-keeping 
mechanism Is known, aubstractlon or addition will give 
the true time It is to determine tho rate, and Its 
changes. If any, that continuous observations are mud© 
on dock stars every clear night at Washington and 
Mare Island Navy Yard 

By arrangement with the telegraph companies, their 
wires are cleared of all other business at five minutes 
of noon every day, In order to permit the aendlng of 
rime signals. These signals are sent as a beat every 
second omitting the 29th second and last five seconds 
of every minute, and a wait of ten seconds Just prior to 
noon 

The time Is taken from the standard dock am! put 
upon the wires by means of a transmitting desk, a 
uuMhanlsm which Is but a fine dock movement de¬ 
signed to make an electrical contact on the beginning 
of each second, and with an interesting apparatus, to 
bo descrllted In a moment, by means of which It may 
be Hlowcd or speeded up 

Shortly before the time signals are to be sent out, 
the standard clock and tho signal sending clock arc 
both thrown into circuit* with recording pen* upon « 
throuogmph The simultaneous record of the second 
beats of both docks shows Immediately bow much off 
the true beat Is the transmitting clock Immediately 
beneath the pendulum of the tramunlttlng dock is an 
electric magnet through which current may be passed 
in either direction One polarity adds to the pull of 
gravity the additional pull o{ a magnetic attraction, 
the other polarity wlU subtract from the gravitational 
pall a magnetic repulsion. Hie effect of the one Is 
to accelerate the dock by four one-hundredths of a 
second <about) In a minute** use of th© magnet, 
tbs effect of the other Is to retard the dock by a slml 
lur Amount By u— of this delicate retarding or se¬ 
eders ting device the operator is able exactly to s>u- 
chrmilxe the sending clock and the time dock The sig¬ 
nal transmitting dock la connected with the wires at 
five minutes before noon and beats out the seconds for 
all the countr> cast of the Cocky Mountains. A similar 
service Is performed for tbe Far West by the Mare 
Inland apparatus 

The same signals are sent out to tbe greater parts of 
the world by means of radio. Hadlo time signals are 
sent twice a day, at noon and at 10 P 11 (Washing¬ 
ton rime) They are to be heard anywhere Oft tbe 
Atlantic or Pacific north of the equator and to on 
unknown mileage south of K» depending upon the at- 


The Importance of accurate meridian time on ship¬ 
board Is vital If the chronometer is “out* the reck¬ 
oning la also “out** and a ship which doesn't know 
where she is may be, often is. In deadly danger When 
ships depend upon chronometer time, three are car¬ 
ried, If dependence Is placed In but one there is no 
way of telling If it varies, If two ere carried and on* 
varies there is no way of telling which one, but three 
tell tales upon each other Even three, or any num¬ 
ber of tbe chronometers, however, may fall Into error, 
and no matter how accurately they are nude or hour 
carefully compared and rated on shore, tbe movement 
of the vessel In the waves, changes of temperature and 
barometric pressure the vibration of tbe ball due to 
machinery may, and often do. Introduce disturbances 
in the rate In a long voyage tbe errors la the rate 
may be material. 

Bnt with a twice-daily radio time service, the chro¬ 
nometer, from being the very heart of the ship, be¬ 
comes of little more service than a first-class watch 
It Is a poor time-keeping mechanism Indeed which will 
not run with reasonable accuracy for a few hoars, and 
with true Greenwich time received twice a d$y, that 1» 
all the navigator demands of his chronometers. 

Radio time signals are sent out not from one or 
two bnt from fourteen stations. These are Washing¬ 
ton, Aunapolls, Key West, New Orleans, Balboa, Colon, 
(Continued on page JPt) 
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JMtf Omn i flaw of tho — 4 —Uag iMnntna J m toprt by Prof LaagMs u It ftppotnt S arin # a tMb IZtoUr Near view of the moving platform rfurin* a tert to determine U>e raergy expended 
U i mhhg a wh l dknwr 19 a attefct crade. Note t h» derbwe for taatin# the Kina aoUon on tbe «Mf to the rear of ihm wbjeet, and the eeneltlvc device* for making graphs uu amokod cylinders 

in the Wt foreground fneert# Wiring diagram of the electric motor whkh drives the moving platform 

GtMtal view and tone details of tba man-tasting tqalpment used by Professor LtnglolR 


Testing the Homan Machine in the Man- 
Tenting Laboratory 

S IMPLE aa the art of walking appears when one has 
become proficient In It, It la really quite a complex 
function from the point of view of the physiologist 
Not only muscles, bones, and tendons are concerned 
In It, but such other factors aa tbe condition of tbe 
heart and arteries, the rapidity and depth of the act 
of respiration, and the coordination of muscles which 
depend# upon the smooth action of the reflex nervous 
system. 

ThO usual method of observation has consisted in 
eausing the person examined to walk for a definite dis¬ 
tance, stopping from time to time so that the examiner 
may take his temperature and his arterial pressure, and 
collect a sample of expired air This method, how¬ 
ever, la obviously very imperfect. For one thing, under 
such conditions the subject is not really examined 
while actually walking, but only during brief resting 
periods. This makes It difficult If not Impossible to 
study such features aa the stowing up or stopping of 
the motion, the curious phenomenon known as getting 
a secon d wind, and the rapid and sometimes violent 
reactions which take place during the first few seconds 
after tbe motion ceases. 

Naturally enough it occurred to physiologists that 
some sort of a device, such aa a treadmill enabling 
the subject to walk without changing hi# position, 
would be an improvement 
These considerations led the French physiologist, 
Professor Langloia, to attempt to construct on appa¬ 
ratus having a variable slope and, at the same time. 
Mg enough and strong enough to support the weight of 
■everal men, while stilt flexible enough to permit of 
eoasldembto variation of rapidity Under tbe auspices 
of tbe French War Department he undertook to have 


such aa apparatus constructed la order that the knowl¬ 
edge of physiological action obtained might be made 
a basis for the physical training of the men Tbe ap- 
psrStba Is shown lb our cover illustration, aa well as 
in the accompanying illustrations. 

By the aid of a well known engineer named Halid, 
an authority on the escalators or moving platforms 
used In tbe Mg French department stores, he succeeded 
in deriript a suitable apparatus, namely, one in which 
the raiodty can be made to vary within rather wide 
limits, end with * Slope that can be modified so that 
UtfflMt ranging from 0 to Si per cent may be obtained 


Ftyyfbfnhm, the movement may be reversed so that 
tifctflMdte* may be examined whan walking downward 
Iftm i« When ascending Again, there arc a nnm* 
ta; #fSwrtf "devices to prevent all danger 
Afto# to use tbe escalator or endless platform re- 
anw$Mifcefl» fnn m«rty used In the department stores, 
Aabcljm 11 to not used to jurist tbe progress of tbe 
P£#ft*Wtof but to fceep film in the same spot while 


***** chrome tenths* and Is 98 mm, 
ESnr VmToe feather thpog.35 mm. wide. 
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cm In diameter, one of whkh Is fixed while tbe other 
moves freely The distance between these two drums 
la 8 IS m from one axis to the other The useful length 
of the carpet Is about 2 80 to 

The two bearings of the axle of the freely moving 
drum are mounted on shoes or wickets and ore con 
trollod by two serene which more them backward and 
forward in the same manner as the screws which regu 
late the rear wheel of a bicycle This makes It possi¬ 
ble not only to regulate the tension of the platform 
but also to suppress the parallelism of the axes of the 
two pulleys. A platform so short as this hns, of course 
very little elasticity, and it is impossible to obtain an 
equal tension of the two edges. This Inequality of 
tension tends to make It slide upon one side of the 
pulleys, but In order to keep It In place It Is only 
necessary to vary the orientation of the axis of the 
free drum 

Between these two drums the platform rests on a 
polished oak floor upon which the weight of the 
subject bears while he walks. At first large quantities 
of talcum are used to reduce friction, but gradually the 
two surfaces in contact polish each other so that they 
slide without difficulty The carpet is drawn along 
by tbe fixed drum wedged upon a shaft which rests 
upon two stout bearings A ft-horsepower electric mo¬ 
tor, shown at the right of both Illustrations, drives 
tbe moving platform in the reverse direction to the 
walking subject 

The electric motor is connected In scries and its 
functioning Is analogous to that of a series motor oper 
a ting on direct current In this Instance single-phase 
alternating current is employed, together with a brush 
and commutator arrangement which may be varied to 
permit of a wide range of speeds The motor is of the 
four pole design. Its fixed portion bears two wind 
logs. the first is dosed In a abort circuit upon Itself, 
Its axis following tbe normal direction of the line of 
tba brushes, while It acts as a cmniwnsatlon for the 
field of the Induced current The second winding, 
whose axis la perpendicular to the line of the brashes, 
serves to start the motor, It Is mounted in series with 
the Induced current The speed Is regulated by means 
of a hand wheel on tbe frame of tho motor The subject 
of the experiment can stop the motion of the apparatus 
merely by pulling backward the right hand rail 

A wattmeter shows the power Hlworbed by the 
motor, a ta chyme ter give* tbe speed of the motion 
of the carpet, and the degree of inclination of tho 
apparatus Is Indicated by an arrow moving over a 
graduated dial. 

The efficiency of tbe human machine ffe comparatively 
high, we leant from Professor I.anglois' experiments, 
amounting to 88 per cent In well trained individuals 
But we must consider not efficiency alone, but the ef¬ 
fect on tbe body, and here the heart action la significant 
Tho Lanjfiols apparatus enable* us for the first time 
to obtain a record during the very set of walking, of 
tho rhytiun of tbs heart and of the Mood pressure, 
we can observe further the increase of temperature 
variation* In tbe State of tb* tremor* of the body, and 
even (by X-rays) tho form of th* organa, especially 


the cohtnution and expulsion of the heart during the 
oxer* In 

Professor ljmglols experiments nrc njmk tally meant 
for the purjKSH? of studying soldiers, students, and 
luliororH. They will auswtr «nth questions, for example, 
as whether tho greatest efficiency can bo had by push 
ing or by dragging a load, and what is the most eco¬ 
nomic load for h man of given height and weight, for 
a given slope, et' 


Tracking Milk Long Distance* Without 
Spoilage and at Lower Coat 

A SAN HtANClMC'O milk distributor, reaching far 
back Into the country to ohtuln an adequate sup¬ 
ply, found that the success of the enterprise turned on 
transportation The railroad was used at first, but tho 
carrier could furnish only luggage cars which had 
ventilators in the forward ends What with heat, and 
imctcrla the milk arrived iu poor condition From 
the shipping point, Solodad, to *>*1111 Francisco, was 184 
miles, and though no Coast distributor had ever trucked 
milk that fur, the company det lded to try It 

driving ci r to In serious problems, tbe distributor put 
tho enterprise over w 1th all round succeas 
The first, and most serious problem, was the churning 
of milk In the tanks. There would be so much of this, 
over the long mute that city milk Inspectors declared 
the milk would arrive unfit for sale. They were on 
certain on this jMilnt that they were right on hand to 
Inspect Initial shlpmcuts. 

Tbe comimny mixed and cooled tho milk at Soled** 
to a temperature of 80 to 40 degrees On arrival In 
San PramlmHi, even in the hottest w<athcr Its tempera¬ 
ture wns not greater tiinu J'j to 48 degrees. Thus the 
milk throughout tin route wns kept too cold to churn 
or spoil The maintenance of the temperature through¬ 
out « long trip— one truck used tnkis 10** hours tbs 
other about 12 hours—was accomplished by covering th* 
ten-gallon milk tanks with three layers of w*t sacks, 
and throwing a tarittuliu over all Tho sacks are wet 
os required en route 

As suggested this was the gnatest otwtaUe to truck 
haulage Another difficulty was mused by a feature 
of the route, the Kan Juan gradt, crooked aud steep 
The trucks carry large load*. One truck's average load 
Is 278 10-gaJlou tanks, the others 200 tanks. Trailer* 
are used The problem of Lho San Juan grade wa* 
solved by employing a 214 ton trmk, stationed at 
Halloas, to haul the trail* r to the top of the grade each 
day 

Under the particular conditions, the truck method 
atinall> effects a minimum JO iter cent saving In trans¬ 
portation cost, to say nothing of the milk arriving in 
better condition Tito railroad charge was 50 cents a 
tank. Figuring all charges of labor, gasoline, deprctla 
tftnn, tbe distributor figures 40 cents a* the maximum 
cost with track. On every day's load of milk trans¬ 
ported there 1* a saving of |28 made 
The milk J* collected from the producers at Sriedad 
by small tracks. The Mg tracks lvu\ e for Frisco around 
noon. 
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The Service of the Chemist 

A Department Demoted to Progreet in the Field of Applied Chmdntry 

Coaduetad by H ft. tiOWE, Ctetoed Bijwif 


Cooperative Analysis 

T HK American oil iVdiInIh 8<xHcty Juts lamed ft co* 
oiteraUve auaUtUul program for The 

purjHJHe of the work in question Is to pnteMc reliable 
intiinH to aiwlnt thcmlnU in dtacoverlng to what extent 
llielr organisation* are working with accuracy, anti In 
tnm* accuracy la deteriorating, to locate and eradicate 
the cause Thi» Kamo purpose In accomplished tn Home 
other hid on trie* bv the timo of stamlard samples such 
as the standard iron aiul nice! sumples supplied by the 
Hurenu of Htandards The materials with which the 
4.11 chemist works Mug unstable, cannot be standard* 
laed In the sami way and so the society Is undertaking 
another method of standardisation which seems to sat* 
Isfy the requirements No labor or expense is spared 
In preparing uniform samples, ami In years past more 
than one hundred analysts have collaborated in the 
work The sample groups include meal fertiliser, fat 
samples, and crude oil Standard methods of analysis 
are followed and the samples are sent oat at stated pre¬ 
determined intervals to all those cooperating In the 
program At the completion of the work suitable rec¬ 
ognition will lie inade for meritorious work. The 
atiolyst whose total average efficiency on the forty meal 
samples for lw>th oil and ammonia Is highest will to 
awarded the silver laboratory cup In addition to this 
certain certificates will bo given for meritorious work 
in the other groups 

The society for the past six years has conducted col 
labors11ve work on the analvsiH of meals heretofore 
known as the check meal work hut this Is the first 
year thut the activity has been extended and a booklet 
bn* lieeu issued for the puritose of Interesting as large 
a number of analystH am pomHile 

Preventing Hold and Decay in Wood Pulp 

S RRtorS losses are caused in wood pulp during 
storage due to mold and decay which condition has 
led the Forest Products Laboratory to undertake ex¬ 
periments to determine the relative suitability of pre¬ 
servatives whh h might to used to prevent these losses 
In considering preservatives, account was taken of their 
effectiveness aa antiseptic*. poisonous properties, ten¬ 
dency to discolor the pulp, objectionable odor, solubility 
In cold water and cheapness All In all mm lima fluoride 
appeared to give the Iswt results, and a T per cent solu¬ 
tion spraved on the pulp at the rate of eighty pounds 
of dried salt to a ton of air dried pulp kept It pruc- 
tlcally clean for a year A 8 per cent solution permitted 
only a slight nodding Among the ocher compounds 
tried were borax, borarlc arid, sodium dlnltrophenolate, 
sodium bichromate, sodium carbonate and bicarbonate 

Coloring Gens 

\V tbe Keno Station of the Hurtuu of Mltiea where 
special attention Is given to rare and precious 
metals It has lieeu found that colorless gem stones 
may lie temporarily colored tit rough exiswun* to radium 
emanation A colorless Colorado topax was tinted 
yellow by such exposure though this (tdor was not 
permanent when after* Aid exiioscd to light It Is too 
early to predirt what the outeome of this discovery 
may he and further work 1ms lieeu undertaken looking 
toward making such coloration permanent Should 
this prove successful It would lie possible greatly to In¬ 
crease the eommertlul value of many of the gem 
stones now found In the 1\ est tint at present considered 
of low value because of the lack of color 

Reports of the Progress of Applied Chemistry 

T il 18 Is a volume issued by The Society of Chemical 
Industry and Vol G for 1QCSU is Just now available 
It la an interesting collection of twenty five reports, 
each by one or more specialists who have reviewed the 
progress of allied chemistry In their own apeetnl field 
for the year IWfiO It is to be recommended to all those 
even remotely Interested in the subject, for the reports 
are not too technical to be read with Interest by the 
nontechnical reader 

In the chapter on gas, destructive distillation, and tar 
product*, we find that H K. Wright considers that coke 
oven regenerating settings give 0000 cubic feet of sur¬ 
plus gas per ton of coal as surplus. For town supply 
this surplus coke oven gas Is considered superior, from 
tbe economic standpoint, to tbe gas supplied by tbs 
present gas works system. Tht chief trouble antici¬ 


pated In the use of surplus gss Is in tbs supply of con¬ 
stant quality For this reason double mains are advo¬ 
cated for separating tbe rich and poor gas, as tbe for¬ 
mer only would be used for domestic purposes. In most 
localities little effort has so far been made to use such 
surplus gss. 

Another author in commenting upon the advantages 
whh h would accrue from the use of cheap oxygen in 
metallurgical alterations suggests that perhaps the so¬ 
lution for the problem of storing hydroelectric energy 
lien not In the perfection of lighter weight and cheaper 
storage batteries thun we now have, but in tbe use 
of the current fur the production of hydrogen and 
oxygen These gases could he stored without difficulty 
and used In established processes as well as many 
others which would certainly be developed if there 
were Urge quantities of such gases available at a low 
price. 

Those who have seen the experiment of breaking a 
n wine glass by striking the proper note on a violin will 
be interested In a method patented by H PQnlng for 
rumoring dust from tbe settling surfaces employed In 
electrostatic precipitation The method consists in the 
use <rf a whistle or siren by which sound waves of 
HOffiele&t intensity to cause dlslodgmenl are set up. 
There have been other examples of the force of such 
sound waves as, for example, In range finders where It 
has been necessary to place diaphragm* so that sound 
wuves set up by the firing of the guns might be so 
broken as to prevent their causing the breakage of 
taut piano wires upon which the optical systems are 
mounted within the protecting metal tube. 

It Is not surprising to find little reference to research 
lu America on matters pertaining to fabrics, for, as la 
well known, our textile Industry Ik one of those which 
thus far have not been convinced of the advantages to 
be gained through the application of science to tbe 
Industry In Oertnany, a prise of twenty thousand 
marks has been offered for a method of ascertaining the 
end point In the reltlng of tost fibers and further 
prises for a method of avoiding the objectionable 
odor and injurious nature of tbe effluent from the ret 
ting processes. Still other prises are offered for a 
practical method of artificially drying retted flax and 
hemp 

Agrlcnltanl IuwcticUlee 

R lt HKNDKK80N In tlw Jum* Chemical Age (New 
• lork) disc asses raw materials and methods of 
manufacture of tbe principal agricultural Insecticide*. 
Insecticide* and fungicide* have been Increasing of re¬ 
mit year* and by tbe h indication of colloidal chemistry 
ami other advanced science* many Improvements have 
been made Arsenti acid Is perhaps the principal in¬ 
gredient in Insecticides Home years ago certain sracl 
ter* stated that when arsenic would be worth two 
rents a pound they could afford to save It but not 
otherwise Last year it wild as high as seventeen cents 
n pound although At present the price is about one-third 
that figure Its principal sources are the United 
States, Canada and Japan 
Load and lime are other Important base materials 
and sulfur is used as such as well as In certain com 
bluatlons Totacco In tbe form of scraps, stems and 
sweepings are used after a reduction to fine powder 
for dnstfng and as raw materials in the preparation of 
nicotine solutions and nicotine sulfate A number of 
oils find application as emulsions for plant lice and 
scale Insects Petroleum and fish oil* are the ones prln 
ctiwlly used lime sulfur solution was developed 
originally for dipping sheep and Its usefulness as a 
spray was discovered when a farmer decided to try 
his sheep hath mixture on a badly damaged orchard 
In an effort to reduce the expense and difficulty of 
handling liquid lime aulfur research woa conducted 
n few years ago to see whether dry lime sulfur might 
not Ik* prepared A certain measure of success was 
obtained it having been found that If some such ran 
terlal as starch or sugar were first mixed In small 
percentage with tbe lime-sulfur solution tbe mixture 
could to dried In vacuum. It Is Interesting to know 
that the manufacturer who supported the original re¬ 
search has not made uae of the results although cer¬ 
tain of fats competitors have done so. The dry product 
Is not as stable as could be desired and haa a tendency 
to decompose on exposure to air with an Increasing per¬ 
centage becoming Insoluble with age. 


London purple which was attentively used a number 
of years age was originally a hy-prodoc£ oj the dye 
Industry and consisted principally of grani te and arse¬ 
nate of lime When tbe tnsqlc pram tor the manu¬ 
facture of magbats wm replaced by the altijo- b e n aenn 
and ratbetio formaldehyde process there were no 
arsenic by-products for pole* The small amount of 
London purple now used la racially prepared from 
waste materials containing arsenic. Kvim parts gran 
haa bra largely sup er seded by arsenates of lead or 
calcium. Paris green la an acfdp-amnlte of copper pre¬ 
pared from copper sulfate, acetic arid; carbonate of 
soda and white arsenic. 

The use of oil emulsions has always been interest 
ing and has Involved considerable research In the prep¬ 
aration of certain emulsions The following is quoted 
from the article In question 
“These may be prepared In several ways. Soap Is 
dissolved in water and the solution heated Petro¬ 
leum oil Is then run In and the batch thoroughly mixed 
and pumped under high pressure through fine spray 
MMules. The passage through the spray noxtie causes 
the formation of a while creamy emultion 
“Another method Is first to mix the petroleum with 
some form of saponifiable oil as fish oil A caustic 
soda solution Is then run Into the batch, while it la 
rapidly agitated, in sufficient amount to saponify the 
fish olL This also forms a white creamy emulsion 
“Emulsions also may be prejaired by mixing sulpbo- 
nated oils with petroleum This forms a miscible oil 
which, on later dilution with water, will form an 
emulsion 

“Not all petroleum distillate* are toxic to insect*. 
In Just what portion of the crude petroleum the toxic 
principle lies has not bean investigated thoroughly 
Vickery, In the Journal of Economic Mntomokffl/, states 
that ‘kerosene, particularly In California, sometimes 
fail* nnaccountably to kill scale insects.* 

“The reason for using the oils In the form of an 
emulsion la that this renders dilution possible If tbe 
concentrated raw oil were used on plants it would 
Injure them Recently oil emnlaiona have been pre¬ 
pared by using certain colloidal materials as emnlriflera. 
Those materials assisted by agitation cause the on to 
break up Into very fine particles In the watery mixture 
and finally form a very stable emulsion " 

Production of Puro Hydrogen 

I N Comptet Rendu* for April 18, Claude dlacuaae* his 
experiments on the production of hydrogen of sufll 
dent purity and low cost to guarantee tbe commercial 
success of bis hyper pressure process for tbe fixation 
of atmospheric nitrogen In tho form of ammonia 
W ator gas and coal gas must be separated as well as 
carton monoxide which is both objectionable and has 
heretofore been difficult to eliminate completely Claude 
makes his reparation by applying the principle of tbe 
Insolubility of hydrogen and tbe solubility of other 
gases of the mixture In ether The mixture la com 
pressed to a given pressure and pawed through tbe 
solvent at a low temperature. All gases but the hydro¬ 
gen are dissolved The solvent Is drawn off and when 
expanding to atmospheric pressure the gates escape* 
leaving the solvent ready for reuse, After s aeries 
of researches It haa bra found that carbon monoxide 
can he reduced to a minimum by working at a tempera 
tare of 40 degrees below sero and a pressure of about 
100 atmospheres* By this method the hydrogen con¬ 
tains less than 0X102 parts of carbon moo oxide. 

Synthetic Inrahttan Heterlele 

R W KENNEDY In the mecWtoal fteefem reports 
• teste by tbq, National Physical Laboratory on 
synthetic Insulation materials showing tbe exceedingly 
good Insulating propartlea of artificial silks portiri*- 
larly those based on eellulosraoetdte These silks bare 
been found superior to ordinary real tUk tanriatiofi* 
Ootla of Iron covered wtth these materials gave re sults 
much In favor of artificial silk under the various con¬ 
ditions <ff temperature and hunddtty, espoqte fi y when 
such Insulation bad, been glvan a dtp is a so te ttot i of 
cellulose acetate In acetone ahd chl oro for m , finch * 
lacquer of non-lnfiammabte atiWtost fi n s ept m mlt in * 
volatile solvent has bra found satisfactory a* an te- 
relating varatri* and whan farmed tn sheets gd suita¬ 
ble for accum ul a t or oases and for general Iratefi on. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work m the Arts 



Fftdiitatlnf th« Bending of Iron Pipe or 
Tabitig 

AMONG the latest labor-saving devices in the pipe 
im bender shown In the Accompany!a* illustration, 
which Is designed for bending standard Iron pipe or 
tabing up to 4-Inch pipe sixe 
Hie roller bracket of this machine is adjustable to 
take forms up to 48 Inches iu diameter and Is opt rated 
with eccentric lever to force the tulic or pipe Into a 
groove or form for holding the outside follower bar 
close to the tube This la absolutely necessary to secure 
the best possible results. The machine Is operated bv 
lever engaging friction clutch pulleys for forward ami 
reverse drive Adjustable stops are provided to suit 
lay degree of bend required (Mutch Is antnrosHcsMy 
thrown out of engagement at both the eud of the bend 
lug operation and when tbc machine has been reversed 
to the starting position 

Special forms with Inside follower bars nr floating 
mandrels can lie furnished for bending light gage 
tubing to a abort radius without flattening or crimp¬ 
ing, so it la claimed The pipe Is secured to the form 
by means of strap and eccentric lever and both the In¬ 
side follower and the form are grooved with the proper 
thickness to secure the best possible results 

Motor-Driven Hair Cotter 

A GERMAN barber has Invented a simple motor- 
driven hair cutter, which is shown In the arcom 
Itanylng Illustration The 110-volt electric motor drives 
tho hair cutter mechanism through a reduction gear 
lug, and the barber s bund Is not fatigued as In the 
usual hand-operated hair cutters. And It la sell to 
bear In mind that In Germany and other European 
countries a hair cut la a pretty thorough job, with 
every hair cut down to almost nothing, aa compared 
with our extravagant and frequent American trims 



A Fact-Grinding Tabic for the Disk Grinding 
Machine 

T O HU tho need for a powerful disk-grinding machine 
which Incorporates a hand feed work table of the 
facc-grlndlng type, a Wisconsin manufacturer has de¬ 
veloped this device The table Is particularly useful In 
grinding large work where heavy cats are required 
and also on longer parts suih as exhaust manifolds, 
lawn mower liars machinists levels, and so on 
The sub-slide Is adjusted on ways to the position de¬ 
sired and 1 h locked with Jib screw*. A worm and nut 
actuates the cross feed slide and the ndorometir murk 
ings ore fonnd on the hand wheel A rack and pinion 
operates the longitudinal travel of the tHlde top Ad 
jnstment I* provided so that there Is sufficient clearance 
at ihe rear side of the grinding wheel 
The center of the work to be ground Is brought up 
to the center of the grinding wheel as tbc fixtures are 
built at the proper height for this. It Is claimed tlint 
this type of table lends itself especially to the use of 
rotating nml revolving fixtures 



Telephone instrument invented by an American 
woman, for tbs purpose of increasing 
telephone efldcney 


Something New in Telephones 

D ESPITE the fact that we ha\e come to consider 
the desk t>pe of telephone instrument as a stun 
»lard It seem* that there Is room for Improvement At 
any rate, Inventors from time to time turn tlielr attcu 
tlcms In the direction of evolving better and more 
convenient types of telephone Instruments with inter 
extlng results. 

Vow It Is Miss Katherine Nichols of New \ork City, 
who has Invented a new tyi>e of telephone instrument. 
Her invention Is known aa the combination tvpe As 
shown In one of the accompanying illustrations. It has 
a double receiver device which excludes all outside 
noises. It can bo picked up and talked Info os with the 
ordinary desk telephone, and the double receiver fea 
ture Is claimed to Increase Its efflricncj by fully 50 
per cent In fact, If anj thing, this radlcttl departure 
from American practice is strongl} suggestive of Fu 
ropesn practice, where transmitter and receiver are 
mounted on one arm so as to lie handled together 

Reducing the Ammeter to Its Simplest Form 

T HL ammeter, shown in the accompmivlug Illustra¬ 
tion, has been designed prlmurlly to test dry cells 
and affords tho only menus of Indicating the condition 
of the cell It Is constructed ho that contact may be 
made directly to the battery without the use of a wire 
lead, but a terminal Is provided so that a lead can 
be used if so desired 

A dry cell may be tested with this now ammeter hy 
placing the metal Insertion* on tho lack of the lnstm 
moot, to the terminals of th* celL Each small divi 
slon on the dial represent* two amperes A dry eel! 
of ordinary eotpmereUI kite when new should register 
approximately 28 amperes 
A one-piece aluminum punching serves as the coll or 
solenoid, aa well as the terminals, dial pi«tea, the 



The hand-feed work table brings the work up to 
the face of the grinding wheel and regu¬ 
lates the grinding action 


mounting for the armature and the supisirt for the 
glass Milt udfre collection thus formed Is placed In 
a ritldier comiHisItlon him mo iis to form mi ammeter 
of the most simple dwlgu and construction This 
uulque construction, It Is claimed eliminates soldering 
the screw connections common in other meters, making 
ti more durable dc jiendnhlo and accurate Instrument 
I hr meter In m aled so that It cannot lie opened or 
tHiuisred with and should give long aud satisfactory 
scrvlee Hn stnniiied coll or solenoid Is the finture of 
this Invention and inu> he made adaptable (o other 
electrical devices such ns rein vs circuit breakers, iudl 
rating instruments transformers, or other appliances 
that require the use of sole nubia and armatures 

Uses of Metallic Magnesium 

T ilt addition of half of one per rent of magnesium 
to c ns tings of copper, brass and aluminum, adds 
greatly to tlu lr strength according to a writer In the 
7 cknlnl ( Kihlwl When magnesium Is exposed to high 
presaure steam the surface is oxidised and this oxide 
can onlj lie removed bv heavy hammering The oxide 
is one of the host Insulating materials lu existence as 
a lujer 1 mm thick whl<*h may tie deposited lu 15 
minutes b> ixjhimhv to steam of atmospheres, will 
resist a pressure of 20 000 volts Electrical Insulators 
for high pressure transmission llnra requiring great 
strength and high resistance ciui therefore lie made of 
this metal or Its alloys Magnesium plates treated In 
this manner have also been found excellent for electric 
cook* rs lu liters and rndlators as the radiating power 
amounts to 7% per cent of the total lu at compared 
with only 25 lo 34 jier cent from ordinary metal sur¬ 
faces. The Imlunce of heat in the latter Instance being 
emitted hy cunvccLion, Is not economical on account of 
the direction It followa, vl*., vertical 
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Whtla they last we offer 
the balance purchase 

10 000 new latest type 
U H P mingle phase 1x0 
volt 1740 RPM 60 cycle 

A O split-phase induction aa 

motors the following 

prices fob Chicago ' g ‘« j- ?. 

100 lots each $1175 \ t ; , •,’*,. ** ’t 

lots each 00 

lots each 12 26 

6 lots each 12 60 tewaM 

8 lots, each llmnrili 

Motors Cwnat 

Several hundred thousand Stag* 

of these motors are in use ibe*e Iftrtsr wfi 

giving remarkable satisfac Pads* Net 

lion year after year They TmM 

are exceedingly simple in ^^■■i RIB 

design and sturdy in construction Have important exclusive patented fea 
tures which reduce repair and upkeep expense 

Every motor is tested for 60" overload and guaranteed for one year 
A GUARANTEE TAG wired to it instructs the owner to return it to the 
factory exin css collect and receive a complete new motor which will be 
shipped to him eamrest prepaid should anything go wrong with the motor 
in the first year of its service 

Motors are exactly suited for operating washing machines, churns 
cream separators, ventilating fans lathes drills, grinders, saws and sim 
Uar work 

Motors are of squirrel cage type air cooled They cut out at higher 
speed and cut in at lower speed than ordinary motors 

Furnished in either reversible type with binding post terminal or 
non reversible with cord and plug terminal In ordering state preference 
CASH MUST ACCOMPANY ORDER 
or we will ship COD if you prefer Above prices are Just about half 
usual quotation on motors or thia class and there is no margin left to cove r 
bookkeeping or collection costs 

NORTHWESTERN ELEC TRIC COMPANY 

418 South Hoyne Avenue 
CHICAGO 
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Catalogue of Scientific and Technical Books 

Ltetmg 1500 Mtee mnd oa 500 m^i cb 

CELKCTED from more than 7 000 Books still in print This catalogue is the 
^ latest an 1 bent list of technical and scientific literature which tan be se¬ 
cured ( onditions in the publishing business are most severe and it is with 
diffirulty that man> books can be obtained For this reason this timely cata¬ 
logue of boiks which oan be had sill bo particularly welcome 1020 Book List 
will N include 1 

U ute to d ty f r your copy Sent free on application 

SCIENTIFIC AMERICAN PUBLISHING CO. 

*•3 Broadway Wootwortk Bid, NawYatk.NY 
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RapM-Tnmalt Aitltactte ( 

(Coatmood f rom pas? IBM) 

London transit Urns was wroug ht by tot 
; loctwNd faros as shown by the follow I 
1 lug condensation of Lord Aafcflrid a report 

During tbs first three months of 1090 
the undergro un d oarrled IORjOOOuOOO pas 
senger* receiving an average por pas- 
max seer of 2fi pence (five cento) During, 
tbs last three months of the year 9&00(V 
000 passenger* for an average of 8 popce 1 
(six cents) 

In the first three months* the omul 
buses curried 217 000 000 passengm for 
an average fare of 1 78 pence (three and 
one-half cents) In the last three months, 
190000000 passenger* for an average of 
25 pence (five cents) 

In the first three months tbs trams car¬ 
ried 51 000000 passengers for an average 
of 1 5 pence (three cents) In the last 
^three months, 47000000 passengers for 
an average of two pence (four emits) 

It worked out that although on tbs to¬ 
tal year s traffic there was an increase of 
110000000 passenger* the traffic hi the 
last three months was less by 82000000 
than in the first three months A two 
per cent decrease in these three months 
* as related to the year a total haulage, plus 
the fare Increase lifted the companies 
from necessary Government aid to flnan 
del independence The people were 
hound to pay the extra charges in any 
event, whether indirectly in the form of 
Government subsidy or directly In the 
form of increased fares It was not arid 
trary action nor was It corporate manlpu 
latlon which wrought to produce those 
increased fares in London It was the 
Median and Persian law of economics— 
the law of the economic unit—which com 
polled that result 

It Is not suggested herein that this pur 
port* to be an exhaustion of this subject 
or even to be a complete syllabus It Is 
merelv t< descant on tho scientific phases 
of the Interesting situation of transit In 
Lond n It l ring true that principle* fun 
daimntsl there must be and are funds 
mental everywhere principles being uni 
venal 

The point of edentlflc Interest in these 
figures and facts is that there la s general 
miaapprt h< nslnn by the popular mind of 
the srt* noo i f the eci nomic unit—a mis 
apprehension not at all surprising Not 
only the mass of the people but hosts 
of otherwise well educated men and 
a omen la! or under the delusion that the 
larger the <Itv the smaller the construe 
tlon at 1 operation costs per unit of 
public utilities 

This delusion was cited to me by the 
late Mr Theodore N lall President of 
the Amcrhan Telephone and Telegraph 
C mpany ne day in his offices In New 
lari headquarter* Going to a window 
and pointing downward to workmen en 
gaged in tearing up a street and laboring 
among tho net work of utility accessories 
he said 

* You are right In applying the priori 
lie of the economic unit to this problem 
It is diflh nit t > explain to the people why 
the cost of Installing and maintaining a 
teleph me increases as the city grown be¬ 
yond a given economic sire Tust what 
that economic sine is we wunot precisely 
define But it is obvious that New York 
City with it* *lx millions of population 
ha* passed it Every movement by work¬ 
men is hindered by tho presence In the 
street of the other utility works Every 
sit coat* more for that reason Yes it 
Is the principle of the economic unit that 
explains it—but it U hard to make tbs 
Ittople understand It 

The President of the Society of Me¬ 
chanical Engineers of Great Rritgftt* da 
llvcring bis annual address before that 
body early this year declared that the 
oofit per p as s en ger mil* bn tbs London 
•buss® was more than one hundred per 
cent higher than the coat per ii***to$iir 
mile on the underground Although ha 
net minutely analyse the s t a tem e n t 
(GanMkued en peg* f$i> 


BUY IT FROM 
THE NAVY 

Surplus Ncvy Radio M*te* 
’ nala fop «*)e at 
price*. 

RECEIVING SETS 

suitable tot ween i ng ship 
amatettf, or long ware sur* 
nala. 

SPARK TRANS¬ 
MITTERS 

complete wife motor-geAcr- 
atora or gaa engine driven 
generators 

ACCESSORIES 
(except Vacuum Tubes) 
of every description mutable 
for experimental or re se arc h 
purposes 

This is an excellent op¬ 
portunity for Colleges, 
Radio-Schools and Ama¬ 
teurs to buy Navy — Radio 
Equipment at Attractive 
Prices 

Write today fat 

Wavy Radio Catalogue No 601-41 

Central Sales Office 
Navy Dept 
Washington, D C 

The surplus materials the 
Navy has available for sale 
have been grouped as shown 
below and catalogues de- 
stribmg these materials will 
he sent on your request 
LIST OF SURPLUS MATERIALS 

All M»tntol« 

Aeronautical Equipment 
Aluminum 

Bath Room Fittings and Plumbing 
Supplies. 

Blanket* 

Bests 

Books 

Bras* 

Canvas and Tints 
Chemicals. 

Cloth and TcxtQea 

Clothing 

Copper 

rlCCCTKlt CUUIIMNUl UO MlUU|C0i 

Furniture ^ rr ^ 

Hardware 

Iron 

Ina<L 

Machinery 

Mess and Galley E qui pment ( Kitch en 

^Dtata, 

Musical Instruments 
Navigating and Instruments of 
nocirifsi 
801 and Grasssa 
Paint and Faint Materials. 

Provide** 

Radio Equipment 
RomT and Twin* 

Sutionmy and Otoe 


fiUnonuy and Ofln 
TIbl 

Tents (Hand, NqMto aad 


Valva* and Praton* $ 

One* w 

fry MTifilM fM l^NPik 




The Outstanding Feature of the 
Wills Sainte Claire is its Motor 


C. Harold Wilis baa riven to the world a new 
c once p tion of motor emdency. 

The Wills Stint* Claire motor is of die eight 
cyUnder^ twin four type—It is V shaped, set at 
an angle of 00 degrees in order to eliminate the 
usual periods of vibration, and has embodied in 
it many distinctive basic features conceived and 
developed by Mr. Wills. 

Its amazing responsiveness and flexibility—its 
smooth, silent, vibrationleas action, Ha remark- 
able power development and its economy of op¬ 
eration Hi proclaim it one of the great outstand¬ 
ing achievements in the history of motor car 


engineering But the motor is only one of the 
striking features of the Wills Sainte Claire 

Mo-/y4~den-um steel—the new super-steel de¬ 
veloped by Mr Wills and used for all load-bear¬ 
ing and driving parts of the car makes possible, 
lightness of weight combined with great strength, 
durability and resistance to vibration 

The wonderful Mo-/y6-den-um springs together 
with the per f ect balance and scientific distribu¬ 
tion of weight give the car a wonderful roada¬ 
bility and ease of riding 

While the beauty of design snd richness of finish 
give it distinction in any motor car assemblage. 


Tko With Smn* Ch*n io nail in four i _ _ ... . 

4 lW»|»r Comfit umd 3 whk t **trm —rate tXm* foU fLA tnf Umk *f front mmt 


Poim m p or 4 f V w a y ar HomJotor 


C. H. WILLS A COMPANY 

MarytviUc, Michigan 



Ownhmd CmmAmft drtoon ofrrm) booot §mrs 
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• Land supreme as 
aids in temperature 
needs everywhere in 
industrial processes 
that temperature is a 
factor. 


sa4 Itwi) 


Straight Sum 



Catalog* on rnqn—t Specify your rr 
quifanta whs* writinJ that wo May 
asp tala ikomi|liljf bow Tkm lastm- 
omou can ism them 


Eyior Instrument Companies 

R o cl urtT , N. Y. 


rwis i 


r IUr Trm p w nln rs Instrument 

pr km ?3 


/or fir*ry Purpose 


For Gnnsmths/Tool Makers, Ex¬ 
perimental & Repair Work, etc. 



Trooi 9 -m to 16-ia 
•wtag. ArrsaenJ (or 
Steam or Fool Power, 
Veloapwk or Stand- 
op Tree da. 

V F AJ RaroaaCo. 

KalaMlMiod im. 

‘TJtertr* 


■Bn 


lum wmnn mjiwn smiiii mini 

' "mb; 

.75 

Saab 





Multi- 
Motor 

©njkofthenioatpowerftil, small, compact 
I gas Sftgines aver pe r fected. Port* reduced 
| to amauoet number Absolutely officiant. 

Orwr 200,000 in Operation : 

Ttala ta og o koooW engine. Mod* inootH F 
and 4 H F «d*ao Bqn^ipad dor battery or mar 
note hgWoo^ dramA 


jusstdTiBJmsus; 

uaara. Rand no datoUa of poor problem Our 
•agi o —ring depart moot wM> oatat you 

THE MAYTAG CO* Dept l fewftto. bn 

. . « w ■■ ■ ' ■ a 


Rapid-Transit Aritfcwetie 

(Continued from puff* t90\ 

It was obvious from the context that It 
was the Interim Involvement of the s t ree t 
truffle—the mass of Tmop*, trams, anto- 
mnbltes, horse-drawn vehicle* and pedes¬ 
trians In a rongratwl state which entailed 
the added per passenger-mil* charges for 
operation 

1 mi limit that nntll these scientific 
truths he elucidated to the people there 
will Ire no Intelligent public consideration 
of public utilities. Mo long ss there he 
unenforced comment, there will be unfor¬ 
tunate prejudice And so long ss unscien¬ 
tific ideas prevail among the people the 
(Milltldan with public-favor axes to grind 
will befog the issue. 

If, however, anyone will take the trou¬ 
ble to And the true answer in his own ex¬ 
perience* ns he moves si tout In a crowded 
congested city, he win easily understand 
this apparently obscure meaning of tbs 
principle of the economic unit 

His delay at street corners when truffle 
Is flowing tmst his extra time required 
to get from his office to call at another 
office the constant toll of time which he 
must i»aj In going fmm point to point 

If he then also the public utility work 
man, must pnv that toll of time, If he, 
then the public utility Itoelf, must con 
stnntlv par the super-charge of time and 
money In doing business In a very large 
city and If so, then (barges must ad 
vnnee—ns a general proposition, and un 
der existing forms of mechanical pro¬ 
cedure 

No one mnv foretell whnt will lie true 
In tin* distant future It niny he that In 
gcnultv will devise methods of oTercom 
Ing the resistance of Intense large-city In 
volvoment But that It has not >et been 
duiH must \te oonct fled by all who ran see 
Hu fact when presented and apply to th« 
utility the principles which ho himself 
applbw perforce, ever? dnv he live* hi 
him! does IniHincKs in one of the world s 
met n>| xilises 

From Star to Chronometer via 
Radio 

(roHffswrri fmm page 1H6) 

Cavllo (PI) North Heart (Wash ) hti 
reka (Oal ) Point Argnollo (Cal ) San 
Diego, Kan Francisco, Great iJikes (Ill ) 
and Pearl Hnrlwr (T H ) Koine of these 
stations send s|mrk some are signals, and 
four send l>oth Where two or more stn 
tlous can he heard simultaneously a large 
variation In wave length is arranged 
thus, Washington sends 2*100 meters and 
Annapolis 1700 meters Rnllvoa 7000 me¬ 
ters are and Colon l r »00 meters spark 

The oerurm.y of the time slguals asi |* some six hundred million mile* In 
sent and received by radio la of course of length The sun and all Its train of aaf> 
extreme Importance Determinations of Elites, of which the earth Is one. Is mov 
this accuracy are carried out constantly lug through space toward an unknown 
Any navigator assume*, on receiving a destination Yet In spite of these outnpll 
radio time signal thnt he Is getting true rated movement*, at tremendous speeds, 


which my be of great Imp ortan ce to 
those who are using time rtgnala for ao- 
curate surveying or lougitbda datermlna* 
ttons. A careful check Is made of tbeas 
errors, which are listed by days and 
amount plus or ml nos, and such Hots are 
sent out monthly to all who request them, 
and regularly to each organisations us 
the Coast Survey, the Bureau of Stan¬ 
dards, several watch companies, the Bu¬ 
reau of Railroad Time Service, etc. 

The development of radio time signal* 
to be sent out from the United States baa 
reached Its maximum as regards the 
number of sending stations—It is even 
possible that one or two might be omitted 
without material Injury to the service 
There la no need to add other stations 
Within the radius In which existing stn 
tions can he heard But the radio time 
service Is making constant strides for 
ward In accuracy and In research At 
present experiment* ore being conducted 
with a view to the aUminatlon of long 
Und lines, such a* from Washington to 
Key West, and sending Key West a 
radio signal which will there be picked 
up and automatically he sent out from the 
Key West Radio fltntlon Much an ac- 
cnmplUhment will reduce the p r es en t 
large lag to a very small one 
Another devebqmient of great lntere*t 
Ik the comparison of the radio time signal 
with the apparatus which sends It At 
the Naval Observatory electrical appara 
tns ha* tieen lmdalled which permits a 
received radio signal to operate a chro¬ 
nograph Thl* rerndt* In the most accu¬ 
rate determination of error In a time 
signal Thus, Washington send* out a 
time signal, over the wire it I* received 
at Great l*akea and sent out there hy 
radio, Washington receive* the radio 
time signal, and puts it on the chrono¬ 
graph wide by side with the record of 
the same slgnnl ns It was sent The com 
liarlsnn Is exact and the error can lie 
analysed and the proper values assigned 
to lag In relay, and error In signal Hlg 
nals have been sent to Australia In connec¬ 
tion with longitude determinations, and 
for such a distance the time requited for 
the transmission of the radio wave must 
l>e taken Into aceonnt Radio travels at 
the sliced of light roughly 1862)00 mile* 
a second Australia, half way round the 
world Is roughly 12000 mile* away The 
signal then requires shout 1/15 of a 
second plus, to travel the distance 
The render with nit Imagination Is 
asked to recall the fait thnt the astrono¬ 
mer nt Washington Is at one point upon 
a ball whle h revolves once In twenty four 
hour* The ball Itself travels about the 
snn once In a year through a path which 


time, or time w tilth Mtrles from the true 
time bv an amount of which he has been 
previous!* warned Washington signals 
lag behind trite time nine hundredths of 
n second the lag In Aimniwlls time Is 
0 07 second These are known errors, 
whleh are prsettiiillv constant They are 
ennsed mechanics 11> by the relays whleh 
are In the laud line circuits. It is true 
time which starts from Hie Observatory 
transmitting dock, but a relay starts 
the signal over the wire* and another re¬ 
ceives It and turns It into the automatic 
machinery which sends out the radio (flg 
nnl In these rein vs there la the alight 
loss of time noted In the Key West 
signals there Is a lag of twenty-eight one- 
hundredths of a second, due to the larger 
number of relays between Washington 
nnd Key Wrst 

The lag however, which Is always a 
ptun error that Is the signal was late 
In starting and so ue must have added to 
It the amount of the log to get the true 
time Is not the only error Other 
cause* result in small errors (generally 
loss than a tenth of a second) which are 


of no real Importance to navigators^ even when the latter 4* bent. 


the astronomer reaches a star with an arm 
of light determined an instilut of time 
for a single place and callb It noon, and 
then with an arm of unseen radio wave 
in an unknown medinm he calls the ether, 
sends that Instant broadcast to h 11 the 
world, for all the world to pick up and 
use and depend upon for everything It 
does, from going to breakfast to going to 
war, or deciding the boundary between 
states nr the exact and accurate location 
of those who go down to the sea in Ships. 

Using Cadeihna to Gahrani* Iron 

W HILE It has lung been known that 
so-called galvanised Iron could be 
rngde with cadmium In place of sine, its 
high price prevented such use A writer 
named Grim state* In the Bulletin den 
intention* that this difficulty has been 
overcome since It has been found possible 
to galvanise 1 square meter ef sheet Iron 
with the use of only 84 grams of cad¬ 
mium The coating thus produced la more 
resflftant than sine to acids, salt water 
and damp air In spite of lta thinness it 
tftags to the lion with great tenaeffe, not 
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They know that during nearly a quarter of a cen¬ 
tury now, fiftywaven nuBioo Timkcns have per¬ 
formed property, and wholly satis fac torily to the 
front whoeb, steering pivots, fans, dutches, tnns- 
maaop^ ptmoo shafts, differentials, and rear 
wheels of motor v ehicles * 


And they know that today four hundred and 
twenty-two American and European builders of 
trucks and are using Timken 

Tapered Hollar Beannta in thaaa loqdoaa— 

flowed 


and 

follow all 
or take-mp, 

Timken Tkpesod koUn 
n were new 


oes a 
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The Timken Hollar Bearing Co, Osnton, Ohio 
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Secttoual view of 11 m HullAa tm of ferryboat, dwving tht mcrtued apace 

for ycUciltr loada 


A N#w tyfr ni Ferryboat 

T HB ao to w or thy expansion In the two 
of ABtpiPoWea for touring porpooeo 
knd of actor trucks for freight tratupor 
tattaa haa resulted In the development of 
t problem tor ferry companies that has 
been difficult of solution by reason of the 
Limited automobile carrying capacities of 
toe prevailing types of vessels need tor 
Perry p ur poses. To a certain degree this 
La the underlying basts for the high 
abargvs made by ferry concerns on an 
bomobUee and motor trucks seeking trans 
porta tfoo across short bodies of water 
The HuUfin type of ferryboat, as here 
UluoMted, afford* over 300 per cent 
greater automobile accommodations than 
toe usual ferryboat with a considerable 
Increase In hull length A survey of the 
largest marine steam ferryboat now 
LraUdldg measuring 336 feet long and 60- 
toot beam over guards shows 410 feet of 
drive wait, whereas the HuUflu furry 
which la to be built for the Poughkeepsie 
rod Highland Ferry Company will be only 
140 tost tong and 63 toot beam over 
guards and will have a total length of 472 feet of drive 
ways Its capacity notwithstanding the smaller length 
at the boat, comes front Its having totjr driveways 
whereas the usual ferryboat has only two driveways 
This la das to the fact that the propulsive equipment 
does occupy any space on the main deck lielng lo¬ 
cated aa shown la the accompanying plans In the ball 
and fln, 

lhe new ferryboat will have alt of its machinery be¬ 
low the main deck The deck beams are unbroken 
throughout fhe shoal broad hull with full ends refined 
by the Arennstroct method, giving unusual ice crush 
lug qualities, a method of construction that can be 
bad only through the uae of the Hull tin system with 


out a corresponding grt star increase in hull surface re¬ 
sistance will afford greater stability and buoynnev 
with no noticeable increase In draught when the vessel 
la heavily loaded Vehicle transportation on present 
ferries necessitates even distribution of the kwd owing 
to tho hull tjpe win reus on this tvpe of ferrv vehicles 
can be plated Indiscriminately without danger*ua ca 
reening or tilting 

Tbs electric motors are mounted dlnctly on th pro¬ 
peller shafts, and captation being precluded small 
propeller wheels are used effecting maximum propul 
rive force per shaft horsepower 

Water projected from tlie propellers cannot escape 
to the surface owing to the hull above hence the con 


fined water column malts possible greater 
thrust nettMkltatlui, km, ptvwr * MX mil 
tint fra glim spied and dUpltn-uniout 
than In itliimn pint rise Another ad 
vantngt tlalmid for this t\pe is that it 
cllmlnntts a I rupt stern posts and rud 
dir* an l tb« t uttmd space at tin pro 
pllrs ttainting vibrntiiu and attend 
ink dipmlatl n f mn hlner) which 
fh tikh iimiaIIv attributed U engines Is 
nttuallv dut t tht nf re-mt ntionetl 
tnuses 

fht new firrtb at will bt clipped 
with two Hivolmler Wlut n full ]>Uju 1 
ctikim k (nth direct c mmctid to Westing 
bouse kern rat rs Thtrt will also he a 
a[\ c\ limit r W mb n generator set tor 
llkbts pumps i tc and a W Inton air 
is mpitsst r and txt iters thalu drlveu 
fr m muln engltus The pllit h nine wrlU 
turn i Li tile t mtrul and tht re will bo 
areola heaters tlettrlr pump* Westing 
h n m clwtrh timing m tors and complete 
subsidiary (dements « nf< rmlng t > the 
moxt advanced engint_crlnk practises 

Rings Bell if Water is Found in Gas 

A 1>1 MCI which gives an alarm If tht pnmnee of 
a miuutt trace of wnttr taper is detected In a 
gas has teen lecenth dtveUptd hy tlie One Chemistry 
Sec fl n of the Vathnal Ilnrenii f Stnndarls I bo 
apparatus depends upt n Iht tUttn nl t nduitltUy of 
a film made of a suhhtanc* highly mnsltive In ratal 
Ini, tht m iMfurt in tht atm bpbere lor ixample 
pbowpht rlt at id wus employed width as long as it is 
wtt has a hlkh undncihltv 1 tit so it drits it is 
deprived of its imdintlvlty Iht mw water Indicator 
tqierates under tho plinth It «f k t|luk this at u < u 
htant temiicraturc and Iht dev It t, is made part of a 
elrtul! to ring a lell oi tpt rate s me other signal 



Tig wih^lg Mf bum far tw P-gkh»pri» -Higklan d ggrrlct on the Hudson Rive r 

























194 


SCIENTIFIC AMERICAN 


SCIENTIFIC AMERICAN 

Published by ScUfltflic AmiricM Publishing Co* 
Founded 1846 

Now York, Saturday, Soptombor 17, 1981 
M— A Cm 831 Now Yad 

Chart** AlUa Kona, Fnrtdaat : Oma D Moan. Tmnw 

Allan C Hoffman flwratarr all at 2M Broadway 


Batertd at tb* Pmt Oflk* of Now York, N Y aa Saaond Claw 
mattar Trada Mark Raalctarad In tha Uni tad State* Pataat 
OBat, Copyrlcht 1921 hy SalantlSa American Pnbitabins On. 
Groat Brltaiu rlRhtH rotrvcd 11 hut ra tad artkloa mm not ba 
rap ro d a aad wlthuut pennlmlon 


Those Martian Radio Signal* 

KSm’K ltd nnliiue nature and ltu wealth of 
woudera, the radio art baa its cycle*, the name 
a* many of the more commonplace field* of en¬ 
deavor Kvcry so often wh enter into a cycle of per 
fwted radio, when ue ore told oml aamired thHl radio 
common lent Urn Ima been iwTfceted and Uttto remain* to 
bo ft* bit* veil Stntlc interference from nnde*lrable 

transmit to re, and tlio hc\ oral detrimental Influence*, 
■uih hh Hunlight, ha%o U»en overcome, no we are In¬ 
formed Then httt a *hort while later we le-nm that 
much rematua to ho dmie In the radio art. and that 
aomeonc ha* boon rather premnturc In hi* assertion*. 

Ami then thi re In the ejde of luteiiKe rndto develop¬ 
ment, when radio telegraph* and radio telephone* are 
to dot the world with thouKunds ii|K>n tlnmanuda of 
fltatluu* to the dfKoomfttiirp, If not the doom, of tele¬ 
graph, telephone, and cable Mill, the more runven- 
tloiml method* of roxnmnnhntloii wt ra to prevail, and 
the luteiiHlie radio dev< lopiucjit fall* to materialise 
Again, then* Ik the Murtlnn radio signal tytlc, which 
come* around e\cry few year*, more or lean, wltli 
surprising regularity The newHpai>cr* * play up' the 
announcement that mynterlonH algual* hare been inter 
cep ted, and giro It ull the HignlfUnnce and comment 
that goes with an owning page story The radio fra¬ 
ternity I mined Intel} split* Into throe camp*—the be- 
llevem In Martian signals, the out nnd-out and irrecon 
riluble non belle* (ra, and the neutral*. 

Just now we are In the Murtlun tdgnal cycle again, 
after a 1ap*c of amnethlng over two year* Tlie fact* 
in the tune are that Mr J II C Miielieth, Ixmdon man 
ngcr of the M a mini Wireless IVlcgrajdi Coraimny I til, 
recently Mtated In Ida apeech at a Itotary Club lunch¬ 
eon In New York, that William Marconi wr* now con 
> luced that ho hml Intercepted signals ciuaimtlng from 
a source outside thin earth Tlie signal* which have 
been intercept'd are reported to have an extremely 
long wnve length, indeed, thin fact alone now prtv 
< Itule* the suggestion that they might originate in some 
experimental station in a remote corner of the world 
To be Hpetlfh Mr Macbeth Inform* n* that the 
maximum length of wan** prodwed by radio stations in 
this world today is 17,000 meters Until Marconi con 
ducted his experiment* <m his yneht the “Klectra, * in 
the Mediterranean several month* ago, radio receiving 
apiwratus wa* eujwdde of recelvlug wnve lengths up to 
J4,000 meter*. HI* receiving apparntn* was tuned to 
many time* this figure, and It Is estimated that the 
wnve* which he intercepted were of tlie order of 100,000 
meters Furthermore, their regularity disproved any 
ladle/ thnt they were caused by atmospherics. 

Ho much for the bore fact*. Two or three year* ago, 
when Martian nlghala wore the tnph of heated contro¬ 
versy In radio circle*, we offered by way of possible 
explanation tin fart that Soviet llussia was said to 
Is* hard at work on several long range radio station* 
for the purpose of establishing communication with 
the world at large Now thnt many newspaper corre¬ 
spondents, Ited Cross workers. Government representa¬ 
tives and others have penetrated Into the farthest cor¬ 
ner* of that famine-stricken country, we know only too 
well that the unfnrtnn&te Russian* have plenty to do 
beside* seeking new means of radio communication 
Still, It is uot altogether Impossible that the signals 
emanate from some radio transmitter on this earth, 
either Intentionally or otherwise In radio transmis¬ 
sion there Is a phenomenon known a* harmonics, in 
which a transmitter tuned for some definite ware emits 
supplementary wares of an altogether different wave 
length Again, the extreme sensitiveness of the appa¬ 
ratus employed In present-day radio cause* one to pick 
up the hums and the clicks of various oommooplaoa 


circuits such as an ordinary electric elevator, electric 
street car, lighting circuit* hell circuit, telephone, and 
so on In fact, the signals one picks up do not necessa¬ 
rily have to be radio signals. 

But let us not assume for a moment that a man of 
the experience and knowledge of Marconi would otm- 
fnund such commonplace pa rant tic disturbances for 
radio siguala What Mlgnor Marconi has beard must 
he signals that are distinctly out of the ordinary 
Somehow or other it is difficult to subscribe to the 
belief that radio signal* are being received from Mars. 
Radio communication Is such su Intricate and excep¬ 
tional development that It would be very rare Indeed If 
two iwoplc*t located on different planets, should have 
worked out precisely the same method of communtca 
lion We can more readily believe In the Martians 
making use of huge mirror* for reflecting light, or 
even huge searchlight*, aa a mean* of Attracting our 
attention It would seem that the cause of the mys¬ 
terious signals must be sought nearer home. The 
harmonic* of transmitters, atrooepheric disturbances, 
magnetic storm* and phenomena, sunspots and their 
peculiar influence*—these possible causes are surely 
worth studying, not only for a solution of our present 
mystery but for the good of radio communication 

The Other Side of the Picture 

HE United Htate* has some 240,000 miles of rail¬ 
roads, and 2^00,000 miles of common road 
Plainly enough the two *y*temH must intersect 
In countless places, and comparatively few of these In 
tersection* can lie other than at grade With upward 
of 10,000,000 Individual automobiles In operation, and 
with an annual train mileage little If any leg* than 
10,000,000, nobody expects that grade-crossing accident* 
are going to be reduced to an absolute sera 
The onu* of a crossing smash up is ordinarily put 
upon the nutomoblllst, and rightly* so He can stop in 
a fraction of tho time and distance required by the 
train, and ho can turn from his course He 1* the 
twirl} who 1* going to get damaged hy any eolllHlon 
that may occur lie Is therefore tho party to whom 
wo may reasonably look for precautions, and in many 
spocifle cases smashed gates and other evidence make 
It dear thnt he failed to take them 
At the same time there are two Hides to thl* a* to 
every ntory, the nntomohlle has certain right* eveu In 
the presence of n fast mail train A mimlier of our 
railroad* recently collnliorated In making and pub¬ 
lishing a surrey <»f the Iwbavior of automobile driver* 
on approaching crossings, A deplorable proportion took 
no precaution* to speak of Bnt the climax of the 
n*port was built out of the fact that only three drivers 
in n thousand “came to a full stop and looked With 
ways’ before crowing It waa not explicitly stated 
thnt thiy all ought to have done this, but tho lnferemt* 
was plainly loft for the reader to make 
Now this Is certainly unreasonable That we ought 
lo drive up to a grade crossing at a moderate pace i* 
admitted-—more definitely, that we ought to approach 
at a pace permitting us to stop before wc get upon the 
track*, If It becomes necessary to do so But we will 
freely confess that we never yet have come to a full 
slop at a grade crossing out of mere suspicion, and that 
we cover expect to. 

At tbe same time we have seen grade crossings where 
wo have been strongly Impelled to make such a stop, 
In recognition that we could not tell, until we were 
squarely on the tracks, whether a train was coming 
or not Home of the blind crossings are doubly so— 
not alono are approaching trains hidden, but the very 
presence of the crossing is apparent only at the last 
moment All over the country we meet crossings of the 
jog type, where a road runs to r miles parallel to tbe 
track, without warning to turn across at right angles. 
We know at least three such where the outside of the 
turn is at the top of a steep bank, so that the only 
alternative to hitting a train might be taking the 
plunge. For the recklew driver we hold no brief, nor 
do we deny his existence In vast number] but we do 
insist that no road ought to present trick crossings of 
such character that the conservative driver most be 
familiar with the road In order to be safe. 

Of courts the dangerous crossing Is usoaHy marked. 
But too little effort Is made to discriminate be t ween 
the crossings that ate really dangerous and these that 
art not In many states deathVbtads and huge 
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placards **MAN KTLU&& HfetW are posted *t ere£ 
croestng that baa seen a fatality We hare assn sock 
signs at crossings that were as wide open a* it W# 
possible for them to be-^at the bottom of a hlU, ^rlth 
a mile or more of the track In plain view of motorist* 
approaching in either direction. t The only effect of 
such Indiscriminate placing of signs is to weaken Cks 
motorists attention to than 

Cathedral Cafautrojrhra in the Middle Afea 

A S we sit at our desk with over 000 feet of the 
Wool worth Building held In mid-air above us, 
our thoughts run back to the cathedral builders 
of Mediaeval days and tbe not Infrequent catastro¬ 
phe* which befell those soaring structures of fretted 
stone and painted glass which are today the delight 
and admiration of every artistic soul To raise a Wool 
worth Tower some 800 feet into the air, and do It with 
such materials and In such fashion that It will stay 
there forever, Is a simple task compared with (hat 
which confronted the Mediaeval architect when he 
dared to erect on four tall and relatively slender piers 
tbe towers and spires of a cathedral such as that of 
Salisbury, w 1th Its total height of over 400 feet, or 
even a square tower such ns tbe famous and beautiful 
angel tower at Canterbury, which reached only a mod 
eat 230 feet above tbe ground level For the bulkier* 
of those days knew but little about the abstract theory 
of stresses, and they had no such formula as are at 
the call of any college student today 
The bishop of those days was more often than not 
the architect of his own cathedral; and there Is mud} 
evidence In the cathedrals a* they stand today that his 
work, at least In the earlier stages of the development 
of the Gothic art, was experimental He built a mas¬ 
sive, vaulted roof upon relatively deader piers and 
made a guess at the necessary diameter of piers, thick 
ness of wails and so forth to hold his vault In {dace 
If there were jn*t enough material used and it were of 
fairly good quality, tho work stood If there were two 
nr three times a* much material as wa* necessary (and 
this, we have evidence, not Infrequency happened) tho 
work stood and all was well, but If their piers were 
too small In diameter, their walls too thin, or tbe 
rubble work constituting tho core of tho masonry was 
too poor In quality, down cniuo the whole structure 
and tho good bishop set about rebuilding, profiting hy 
the costly lesson ho had learned 
A most frequent cause of trouble was the great tower 
which was so much favored at tbe Intersection of nave 
and transept If there was to he an uninterrupted 
view throughout the full length of nave trifil choir, or 
from transept wall to transept wall, It liecame necessary 
to place great arches a* tall as the m»f* of the ca 
tbedral themselves at tho Intersection of nave and tran 
sept. Now this meant, of course, the entting of huge 
gups In the walls of tbe tower, concentrating the weight 
of the upper stages of tho tower, which would run up 
to 4000 or 5000 tons, upon the four pier*. That was 
a serloiu* problem In Itself, but worse than that, the 
effect of tbe huge tower load upon these arches was 
to produce a heavy lateral thrust, which had to be ab¬ 
sorbed by the adjoining walls of nave and transept 
And what trouble they bad! Plera would begin to 
buckle and would be hastily reinforced by adding to 
their thickness, arches would spread, causing great 
rents at the crown or thrusting the adjoining pier ar¬ 
cades out of tbe vertical To remedy this and prevent 
disaster, the builders, as at Gloucester Gathedral 
would carry buttresses right down the ride walls, cut¬ 
ting diagonally acres* tbe aisle and transept windows 
until they could transfer tbe load to some outlying 
buttress or suitable mass of masonry To the engineer 
and architect, by no means the least attraction of the 
wonderful cathedrals 6f France and England are the 
fajitas with which they were threatened and the 
clever expedients by which tbe emergencies were met 
ftteel for construction vfi* unknown In those days 
end Iron it as. very, very store* Rad they p oags a a ed 
these materials and our twentieth cretiW knowledge 
of engineering, what stupendous hutidlngs thorepritotiy 
architects would hat* produced, partiotOgrty fa rath* 
ere Franca, where at Aattna, the ctpwh of tire vault Is 
over 140 feet above the fleer of tha csteedn* *ui set 
Beauvais, w$art to (ha gflhrt to ftfcPa, 

Boms, the F q re to tototod that* nof to *u fettefc# 
height of i M ftotoHuMThltot tftto ra* to eteto 
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Antomobik 

Now Ytrift Stein Car todutrjr.—It la reported 
that there were TOOO automobile* rained at approxi¬ 
mately $7*000,000 stolen in the cities of New York 
State during 1090, according to flgnrea compiled by the 
Information bureau of the State Conference of Major*. 
Of tbi* number 8006 machines were recovered by the 
police, 

A Danish Motor Vehicle Census was held on 
Sept L 1DS0, and showed that on that date there were 
In the country 11*804 private paasenaer cars, 2276 mo¬ 
tor cabs and omnibuses, 8787 motor trucks and 12,182 
motorcycles The rapid Increase In the number of cars 
and truck* In Denmark daring the past three year* Is 
notewor th y The Increase was specially great In the 
ooontqr districts 

Loose Nats and Troable*—Tht vibration on an auto¬ 
mobile la so severs that nnts will loosen occasionally 
la spite of all precautions ▲ looee nut may cause tbe 
breakage of an Important part or may even be tbe 
cause of tbe wrecking of the car It la a worth while 
safety meesure to go over the nuts on tbe car about 
once a month Ordinarily tbe work will not take more 
than five minutes* time 

Solders for Aluminum*—All tests on recent alum¬ 
inum solders have been completed by the Bureau of 
Standards and Circular 78, “Solders for Aluminum” 
will now be revised to include these tests In spite of 
claims made by those Interested no solder for alumi¬ 
num ha* yet been found which will withstand the cor¬ 
rosion test, although the fused sine chloride solders 
resist It for the greatest length of time 

Iha Rocker Arms on overhead valve engines should 
be oiled religiously, unless provision 1* made for oiling 
them automatically from the engine, which la rarely the 
case Usually the oil-can method la employed for lubri 
eating these parts, and it la good practice to oil them 
every morning before taking the car out of the garage 
It Is work that only takes a moment and it prevents 
undue wear, which In turn Insures a quiet and well 
running engine. 

An Oil Gu designed for use in a chassis lubricating 
system consists of a nickel plated metal bottle In which 
are located a piston and a heavy coll spring Tbe oil is 
contained in the upper part of the bottle and Is put 
under pressure by the piston and coll spring A length 
of flexible tubing 1* attached to the top of the bottle 
and tbe end of tbe tubing Is equipped with a check 
valve which la released by the special fitting* which re¬ 
place the grease cups and oil cups on the car 

GimGm Mixed With Alcohol or with benxol Is now 
exempt from the French State tax of 20 centime* per 
liter The decree declares that the mixture can be 
either 00 per cent alcohol and IK) per cent gasoline or a 
mixture In equal proportions of gasoline, alcohol and 
bensol Beqgol and alcohol are readily mixed. Alco¬ 
hol benaol mixtures will not free*© at low utmospheric 
temperature*, hut unmlxed commercial bensol freese* 
at about 28 degrees Fahrenheit Tbe lightest grades 
of gasoline mixes with alcohol, but with heavier grades, 
and with kerosene separation occurs. Separation is 
prevented by addition of a mutually blending solvent 
such a* benaol 

The Heat of the Engine which generally cornea 
through the alots in the footboard of the average auto¬ 
mobile is something which might well be remedied In 
fact. It seem* that a double wall, with a live air space 
lietween, could be placed between the engine and tbe 
front seat of the usual automobile, thus providing some 
protection against the excessive beat during summer 
driving Furthermore, the usual pedal controls could 
be provided with some form of shields which would 
serve to stop the openings In the slots yet not Inter¬ 
fere wkh tbe operation of the pedal*. This phase of the 
automobile has undoubtedly been left in Its original 
state, yet It offers a good field for the efforts of the in¬ 
genious mechanic 

The Friction Drive is again receiving attention 
after a long period of more or less total abandonment 
At least one new make of car has lately made Its ap¬ 
pearance on the American market, In which an Im¬ 
proved form of friction drive Is employed with what 
are daimed to be Important advantage* over the usual 
gear drive. It will be Interesting to note how this 
car thrives in eteryday use. One thing la certain, the 
friction drive Is excellent for smalt light cars. One 
car making use of that fdrm of drive made an envla 
Me record for Itself while it was being manufactured 
Oats of that gam e make are still In existence, and 
theft performance and low upkeep costs are truly re¬ 
markable. However, with the demand for larger and 
totter cut tto our In question qat# way to othe ' 
aatM which bad mow to offer to tbe way at appear- 
atic* and ooaafort at tbe aaaao or lew eoat 


Sdtan 

POw’a Peak Aerial PatreL—A Colorado aircraft 
company has agreed to keep a sharp lookout, without 
expenae to the Forest Service, for fires in this district, 
which la remote from any army air field. 

A Largs Candle.—Htre in New York Is being made 
the king of all candles It will be five feet In dream 
ference and eighteen feet in height, and will weigh 
more than 1000 pounds. It U being paid for by the 
orphans of a home to which Caruso contributed 
$10,000 a year, and la destined for a church In Naples 
Tbe maker estimates that It will burn for 120,000 hours. 

Progress of the Metric System. — Metric weights, 
now obligatory on Chinese railways are said to have 
given rise to no trouble or complaint The metric 
system went Into force In Malta on July 1st A chart 
Issued by the Dedmal Aasodatlou shows consistent 
gains for the system during the past hundred years, 
with a particularly sharp rise to popularity In the last 
ten years. 

Protein Te*Uu —Boston hospitals have been conduct¬ 
ing experiments In protein senritikation by Inoculating 
patients with proteins from food* and other substances. 
The reaction* or absence of reactions are studied with 
particular regard to asthma and hay fever, but are 
being extended to Indigestion children's ailments and 
other disease* The protein is applied In a weak solu¬ 
tion of sodium hydrate to a tiny scratch on the skin. 

Spitsbergen's Resource*.— Spitsbergen, that long- 
ignored archipelago of the froxen north, Is revealing 
Its value Its coal resource* are estimated at 0,000,000,- 
000 tons. It has much low grade Iron ore, deposits of 
copper, sine, molybdenum, asbestos, gypsum and oil 
shale, and possibilities of free oil Good harbors, fre¬ 
quent communication with Norway, and a climate com¬ 
parable with that of Sweden, augur a prosperous future 
for tbe Islands. 

Chemical Industries Exposition.—The Seventh Na¬ 
tional Exposition was held In New York the week of 
September 12 The spacious drill floor of the Eighth 
Coast Artillery Armory accommodated 400 exhibits. 
In its auditorium were held symposiums and motion 
picture demonstration*. Chemical engineer* from all 
States and abroad were here for the joint meeting of 
the Society of Chemical Industry ami the American 
Chemical Society 

Osmiridium In Tasmania. — Recent exploration and 
development have revealed enormous deposits of os- 
mirldluxn and gold bearing gravels In tlie valleys of 
the large rivers of the western dlvlslou of Tasmania, 
which Is the sole producer on a large scale of “point 
metal” osmiridium Tasmania, Russia, Colombia and 
Papua are tbe four principal usmIridium producing 
countries of the world, and Tasmania Is by far the 
most Important of these 

Science and Shoes. — Speeding up tanning without 
sacrificing leather quality is a question to be thoroughly 
discussed at the coming meeting of the American Oh«m- 
lcnl Society at Columbia University Quicker tanning 
ineaus time saved more frequent turnover of capital, 
and leather—and shoes, which is what most men think 
of when leather Is mentioned—at lower prices. Noted 
European leather chemists will attend this meeting, 
where novel tanning methods based on the study of 
electrical discharges will be described 

The Magellanic Gold Medal.—This medal will be 
awarded in December to the author of the liest unpub¬ 
lished discovery, Invention or Improvement relating to 
astronomy, navigation, or natural phlbw>phy (mere 
natural history alone excepted) Tbe contest 1* open 
to all, but the discovery must be delivered free of 
charge to the President of the American Philosophical 
Society, 104 South Fifth Street, Philadelphia, on or 
before November 1st It may in English, French, 
German or Latin, and must bo distinguished by a 
device or uom-de-plume and accompanied bv a sealed 
envelope bearing the same device and containing the 
true name and address. 

A Good Short Story.— The following Is a museum 
label and Is one of the beet short stories ever written 
For brevity and for con trying seen rate Information, it 
Is worthy of perpetuation "Far hack in the past dur¬ 
ing that period In the worlds' history known as the 
Triaaele, the State of Connecticut was largely covered 
by the sea, and a bay, or estuary, extended as far north 
as Turner’s Falls, Ml#. One day, when the tide was 
out, one of the great reptiles, known as Dinosaur#, 
walked along tbe beach, leaving his footprints In the 
•and. The tide came In, the tracks filled with sand and 
mod, In the agee that followed this became stone, and 
a few million years liter, In quarrying stone for New 
York boons, this track Was uncovered.” 


Astronomy 

Astronomical Postcard*.—A second edition of Prof 
Max Wolfs astronomical picture postcard* has been 
published by the Pallss-Voriag, in Jena Tbe set com¬ 
prise* ten cards in an envelope, and sells for 7 marks. 

Photographs of Mars^—It is stated that upwards of 
100,000 photographs of Mara have been taken at foe 
Lowell Observatory, Flagstaff, Arts. Numerous expos¬ 
ures are made on each plate In the hope that some will 
catch the moments of best definition. 

The Astronomlerhe Geaellscliaft, after having held 
no meetings for eight years, assembled In Potsdam in 
August of the present year The former president of 
the society, G eh elm rat von Heeltger, has resigned, on 
account of poor health, and has been succeeded by 
Professor Btrfimgren, of Copenhagen 

Nova Aqnilao No. i—Dr R. G Altken reports that 
this object was examined with the 38-lnch telescop* of 
the Lick Observatory on three nights in June and July 
On June 4 it was noted that the blue-green nebulous 
envelope Or halo which was so conspicuous In 1820 had 
become very much fainter and apparently larger, bat 
the seeing on this occasion and on June 8 was not good 
enough to permit accurate measures. On July 7 seeing 
was excellent, and the nebulous envelope, though faint, 
was well doflued The diameter*, north-south and east- 
west, were measured and found to be 5 07 and 4.88 
seconds, respectively Tbe disk appeared to be per¬ 
fectly round and tbe star to be plased centrally 
within It 

The Slxe of a Dark Nebala In Taurus is discussed 

by Dr A. Pannokook In the Proro edingt of the Amster¬ 
dam Academy of 8dence From data of star-density In 
this region, he estimates the dark nebulous matter to 
be J40 parsec* distant from our system, or four tim es 
the estimated distance of the Hysdcs. On tills basis the 
length of the nebula is 70 parsec* It* mass, assuming 
it to couHlat of hydrogen, Is estimated at twenty thou 
sand million times that of the sun This, as Dr A. O 
D Crommelin points out Is greater than many esti 
mates of tbe combined umhm of the whole sidereal 
system, and suggest* the probability that the larger 
portion of that mass Is not condensed Into stars but 
distributed In cosmic clouds 

A New Hypothesis of the Aurora. — Moat recent 
students of the aurora, such os Btflrmer, Blrkdand. etc, 
ascribe the phenomenon to the entrance Into the at¬ 
mosphere of charged particles from tho sun Dr L. A. 
Hauer, In a currant paper, quotes a suggestion that be 
has received from Prof A E KenncUy to the effect that 
the electrified parti Wen out* ring our atmosphere from 
without over the parts of tho globe on which the sun 
Is shining would net up a compensating outward flow of 
electricity over other portions, end that It is tbe latter 
rather than the fonmr that causes the visible aurora. 
Dr Hauer a opinion Is that “probably both pooaiblll 
ties—an entering charge and an emerging charge—will 
have to be taken Into consideration ” 

A Novel Type of Observatory.—The 18-inch reflect¬ 
ing telescope recently presented by Mr G R Hoskins to 
the people of Kydney, Australia, Is housed In a build 
ing which differ* considerably from the ordinary type 
of olmervatory Tho floor surrounding tho concrete 
block upon which the telesrora* is fixed Is the only 
stalde part of the building, tbe sides and roof of which 
revolve One enters the building through the door 
which may at the tlmo be facing south, but when one 
leaves it may lw on the opposite ride The shutter In 
the roof Is also a novcltv not folding or sliding side¬ 
ways, as usual, but running upward In a frame The 
observatory Is under the supervision of tbe New South 
Wales Brandi of the British Astronomical Association 

Effects of the Earth on the Sum—That many ter¬ 
restrial phenomena are more or less directly controlled 
by the sun Is a matter of common knowledge, but the 
idea that our small planet exercises appreciable effects 
upon the sun Is comparatively novel According to Dr 
L. A. Bauer, a dlscuwiion of the sunspot numliera for 
tbe period of 44 years, 1877 1820, Indicates the exist¬ 
ence of an annual periodicity in sunspottedness, consist¬ 
ing mainly of a single wave tho minimum occurring 
about the time (January) when the earth Is nearest to 
the sun, and the maximum occurring on tho average ha 
July, when the earth is farthest away from the son 
The average difference between maximum and mini 
mum is about 0 sunspot numbers “There Is thus,” 
says Dr Bauer, “given, seemingly, support to the re¬ 
sults of others with regard to a possible earth-effect on 
various solar phenomena. 1 Bverahed, from iqiectrp- 
scoptc observation# on Venus, has inferred that tbe 
earth exerts a repulsive effect on tbe solar gate* analo¬ 
gous to that which the sun appears to exert on comets 1 
tails. 
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A New Profession 

The Recreation Engineer and His Part in Making Our Vacation* Worth While 

By Avis Gordon Vestal 
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T HAT “all work anti no play" may not 
H make Jack a dull boy/' there baa re¬ 
cently opened up a new profeaelon rocren 
tton engineering, called by others land* 

Hcapo engineering, recreation lamlscni* 
design, or forest rccreutlou N< uttered 
example* of such work hove boon done In 
past years, as a side Issue, by persons 
whose main bind ness was forestry or en¬ 
gineering or aduilutslrntlon of public 
lands, bat the recognition of play prepn 
ration as a distinct profession, requiring 
technical Inst ruction, Is new As yet, 
college* offering such courses are few, 
their graduates not numerous. Those ac¬ 
tively engaged In Its traililng or practice 
are enthusiastic pioneers who lxlle\e that 
the time la ripe for u great expansion of 
Informal out-door living and recreation 
for etty-weary folk, ndnlts and children, 
who a iv flocking to the big open spaces 
In family groups or as large organisations. 

What the profession does not Include 
may help to Its understanding. It Isn't pin) ground 
management, which supervise* iteople while engaged In 
play nor yet the familiar ami formal planning of 
city parka. It Is distinct also from the work of land 
scape gardeners and anhltmta when they are prepar¬ 
ing private estates for thu enjoyment of a selected few 
It la not even engineering, ns Its exponents admit, 
though It overlniis It in preparation and practice 
Iowa State College of Agriculture and 
Mechanic Arts, at Ames, has for two 
years offored a splendid forward looking 
coarse Frank H Oully, the professor In 
charge, offers tbo following definition of 
the work 

"Beerest!on lands* ape design la a *pe- 
tlaUaad adaptation of profiwdonal lnml 
scape architecture It applies all the fun 
damentols of this art to areas which are 
being ua"d for specialised recreation As 
a rule, the landscape architect who Is In¬ 
terested In recreation landscape design Is 
designing on n much larger scale and for 
a larger group of people than the one who 
Is doing dty planulng or estate work. No 
recreation landscape designer could be a 
success without being a thoroughly and 
technically trained landscape architect 
With this In mind we have built np nt this 
ImifltuUon a course which will allow our 
students to specialise In this particular 
phase of the professional practice. The 
student Is required to take oar landscape 
architecture course and in hia senior year 
be specialises In recreation landscape de¬ 
sign. Wo are offering two honrscs In this 
subject supported by elective subjects In 
the Forestry Department, such as ‘Munici¬ 
pal Forests,' Turret Administration and rottsM* si 
Protection/ and Torest Management/ ^ 



Camp-fire place at Silver Creek In the Michigan fo re s t s 

The student also gets considerable surveying, roads, 
pavement* and geology ” 

The recreation engineer for the Second District of 
the National Forests, Arthur Carhnrt, contributes to the 
definition • Recreation engineering la a field of land 
scape architecture and Is primarily a fine art rather 
than a science. It Is the preservation and production 
of beauty In the landsc&ix* and the adaptation of land 
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surfaces to human use. It takes what Is 
needed from the fields of engineering, 
geology, chemistry, horticulture, psychol¬ 
ogy and sociology It deala with broad, 
public natural areas, such as national and 
state parka and forests, county forest pre¬ 
serves, such as those of Cook County* 
Illinois, or municipal forests. The prob¬ 
lems are different from those In dty parts. 
Details fitting admirably a Lincoln Park 
would be as out of place In the Superior 
National Forest as a striped Jersey at a 
ministerial reception r 
The New Tort State College of For¬ 
estry, at Hyrarnso University, has for 
two or three years offered instruction in 
the new profession under the name of 
"Forest Recreation" Pro! Henry P 
Francis stresses forestry as the back¬ 
ground of the course, rather than the art 
of landscape architecture, yet ths object 
he seeks to serve appears to be the same 
as that for which Professor Cully trains 
bis students. Professor Francis has fdP*aome years 
himself carried on landscape extension work In Mann 
cboseti* and New York. With one of his graduates be 
la spending this summer vacation doing field wort in 
the new Allegheny State Park in southwest New Tort, 
planning Its recreational development It adjoins land 
in Pennsylvania, which, should it be similarly devel¬ 
oped, would make A most attractive Interstate part 
"Forest Recreation." Professor Francis 
States, "embraces the many and diverse 
uses of forest areas for the enjoyment of 
leisure by all the people. In Its broadest 
meaning It Includes all manner of provi¬ 
sion for and ways of using leisure In coo» 
neetlon with the National Parts, National 
Forests, State and Interstate PAM, 
County and Municipal Pr es erves , and all 
other public forest area*. The wort will 
depend upon foresters with pr oper train- 
lug in recreation uses of forest areas to 
bring shoot ths greatest public feed." 
Professor Francis offers to undergradu¬ 
ates four courses of 8 hours per week 
throughout a year, “Rteamots it Purest 
Recreation," "Principle* of Fores* Rem- 
-atioto," "Recreational Problems*" and 
"National Recreation Polities la Forest* 
and Parti." A 4-hour meartfi *udy is 
arrengufTfor graduate students. 

Tbs Massachusetts Agricultural 0* 
Mge. at Am h erst is credited by professor 
Ouily as havtug first interested tbs 
United titties Forest Serrtcsta tWspfes* 
of the ass of the National frrwttk Praf, 
&*** Ptrtoftoi 

£ 5**33 

ijamtihM. fufreathm is sarit TrSt tin nrnhfama a 
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Tnr Boiti ud Hob 

ft A* Metianr 

that might hava beep uw 
m foe wmscttMat of ft brisk raid through no 
na*! toad Oft the western front was bold recently on- 
4W podia top*rvlrioo on the meadows of fckmth Phito- 
4ftipMa, serving to introduce the bluecoste of the 
Q oafca r 01 ty to « new offensive weapon against bandits 
49* ndMHt weapon developed out of the poison gas 
warfare that waa ao Utterly denounced when It wee 
Jrlt ifttfodvoed By actual teets against fifty stalwart 
members of the police “rookie squad" who courageously 
ToUutteared for the test, It waa shown that tear faa 
bdtfcjbs of a type recently Invented are quite as effective 
a* rifle or revolver fire, and far lea* deadly 
Two types of these bombs are now or shortly will 
he on tbs market for nse not only by the police, but 
alfto by basks, storekeepers and paymasters. One ooo- 
tatofl the familiar lachrymose gas, the other what Is 
knows as ^sttmle** gas. As Its name Indicates, the 
latter stuns on# who Inhales It, leaving him virtually 
aneonsdoos and utterly helpless for some minutes. The 
chemical constituents of the mixture# used In the bomba 
for tbs Philadelphia demonstration are withheld by 
the Inventor Experts of the chemical warfare section, 
however, are authority for the statement that this 
service has worked out several formulas for both types 
of bombs, all of which may be used without permanent 
injury 

This feature of the new gases and particularly of the 
lachrymose gas led Superintendent William B Mills 
of the Philadelphia police to determine, after the dem 
castration, to establish fire gas bomb squads It is 
what makes highly probable the adoption of the bombs 
l»y banking Institutions. Few persona care about the 
bandit or tbs bank burglar and It la a matter of little 
concern whether or not he la permanently Injured But 
gas cloud* are no respecters of persons and under 
many conditions where their use might be advisable to 
stop prims innocent bystanders also would be caught 
According to a physician who bandied thousands of 
cases of all kinds of gas poisoning on the Western 
front In France and who is now In cbirge of convales¬ 
cents at the United States Public Health Service Hos¬ 
pital la Philadelphia, the effect of the tear bombs 
shown to the police In that dty Is Identical with that 
caused by the lachrymose gas used by the Germans 
daring the last few months of the war, although the 
chemical formula may be different The gas causes ini 
tstkm of the conjunctiva, the mucous membrane of the 
lining of the eyelids and of tha anterior part of the 
eye Itself. This disturbance Is so Intense and painful 
that It is impossible for the victim to keep his eyes 
open, and be Is rendered helpless for from five to 
twenty minutes, depending on the concentration of tbs 
vapor when It makes contact with his eyes In no 
case la tberk any permanent ill effect 
Knowing that the results would be exceedingly pain 
fnl, the rookie squad nevertheless volunteered to be 
the victims of the demonstration. It was given on the 
"model farm" which Philadelphia operates on the 
meadows near tbs League Island Navy Yard. Major 
Stephen J lte Lanoy, formerly connected with the 
Obefoical Warfare Service, was In charge He and 
his aides first taught a group of “bomb throwers’* the 
proper method of hurling the mlssllee to the beat ad 
vantage Then tho rookies formed themselves into a 
“mob" about one hundred yards away from the po¬ 
lice. and charged They were permitted to cover about 
half the distance before the bomb throwing started 
Four bombs then were burled In the path of toe 
charging men The seven Inch rubber containers 
bounced once or twice and then exploded one after 
another, with sharp reports. Dtpse cloud* of white 
vapor rose, spreading slowly In aU directions to almost 
unbetterable volume Tbta soft white vapor, shifting 
before the light breese, might have been a stow wait 
It brought the “mob** to a dead stop within fifteen font 
The mechanism of the bombs Is extremely staple, and 
this la the feature that is expected to make them popu¬ 
lar with tha police and with paymasters who must 
travel teoely toad* They are exploded by a spring 
detonator that la generally act for five seconds, al- 
thomfo tola may be regulated to suit This mechanism 
fits Into a toba which is inserted lqto the top of tot 
a wto t li robber container after toe latter baa been 
filled with toe charge of chemical compound. Tha 
spring la releamd by patting a ring In the neck of toe 
tube, go that, it la claimed, the bomb cannot go off 
nht« thin ring la potted, even though it ia accidentally 


waaa tta bomb la to be thrown foe ring la ptAd 
with tifofr freer. Bat U to claimed that wtto a Uttie 
praetteta haalt teller, for instance, coo Id team to 
mSSSmm U toe bombi with ri&er hand and art 



the spring with a slight pull of hts thumb He will 
then have five seconds to don a mask, or to Jump for 
cover, unless in order to be doubly sure he has set 
the detonsting mechanism to function st one second A 
demonstration of the stnnic gun within a building was 
given at the sane time as tho tear gas exhibition, four 
bloecoats offering themselves up for sacrifice They 



were unconscious from five to ten minutes each, as only 
sufficient chemical whs used to show Us effectiveness 
The police ate particularly hopeful that the bomba 
will be of value in tossing motor bnndits In every 
large American dty tola type of high* aj man has been 
able to dude arrest again and again even wheu police 
(Continued on page B09) 
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Copper-FoaUnf of Ordnance Material* 

By A. Dagory 

T HE importance of the phenomenon known of ar¬ 
tillerymen under the name of copper fouling" or 
‘encopperlug ’ mus not revealed before the war It was 
only after the heavy firing that look place on the French 
battle front from 3915 that It proved to be ao Impor¬ 
tant and tlmt its serious couseqiunecs were fully re¬ 
alised 

We give a brief statement on this phenomenon and a 
description of the remedy that was adopted after long 
and fruitless attempts suggested by s veral Inventors. 
The simple process b> which the dlffknlty was over¬ 
come was promoted in 1910 by the author of this 
article 

After a number of shells have been fired, said num¬ 
ber being rnrluble according to type of guu, a certain 
amount of copper scraped off the copper driving bands 
of the projectiles adheres both to the grooves and walls 
of the gun tube Such deposits firmly atl<k to the 
boro and If the gun goes on firing, their thkkneaa toon 
becomes ao great that they affoel the behavior of the 
ahuHs and this to such an extent that their Influence 
Is most Injurious 1 he offe< ts of said Injury can be 
summed up as follows 

(a) Part or total impairment of the rifling giving 
rise to considerable irregularities In firing ranges. 

Thin defect Is so great that with copier-fouled 32 
mm guns there Is a serlons shortening of the range 
ftometlmes, even, the shell ‘tumbles" along tta tra¬ 
jectory 

(b) Bursting of the shell in the gun bore, due to a 
premature working of the fuse caustnl by the retarda¬ 
tion of the shell speed, as it passes through the most 
oopiier-fuuled portion of the Imre 

In this case the bursting of the projcHtlle generally 
Involves the bursting of the gun Itself 

(cl 1 nerense of the gun wear dm. to the Increase of 
friction of the driving tiands. 

During the war It of Lin happened that big guns 
were pnt out of eerrhi through oncopperlng after hav 
tng fired but 3T>0 or 400 rounds The output of on! 
nance materials was thereby considerably Impaired. 
At a certain time this situation l»ecame very serious. 

a he prlmlple of the solution suggested In October, 
1910, Is the following 

A ra< tel Ik mixture formed of a tin and load alloy, 
In the proiiortlons of 03 per cent tin and H7 per cent 
lead. Is applied on the face of the bottom part of the 
shell This composition Is laid In a circular manner 
near the circumference of the Itawe as shown at a, a, or, 
if preferred It cun l*> fixed around the shell to the 
roar of the copier driving band at the place marked 
b h This tin lead alloy can ho applied In the form 
of rings fixed Into place by soldering or better still by 
meaim of the Kchoop spraying system 
Under the Influence of the high ti mperature generated 
hy the powder gases (this temiw ratiire exceed i 8300 dog 
frahr) the tin lead alloy Immediately melts, its melt¬ 
ing point tiring 370 deg Fahr, and owing to the ex¬ 
tremely rapid rotation (several hundred revolution!* 
per second) imparted to tho shell by the grooves, this 
liquid allov Is thrown on to the whIIb of the liore In the 
form of thin drops. 

When It comes Into Aontnct with the copper already 
defaulted In tho gmovi n etc tin forms wttb this latter 
an alloy uniting at the temperature of the gun, this 
alloy being readily ixptlled by the passage of the fol 
lowing Kht Ua. Copper Is thus dissolved by the tin As 
to tho lend, which Is a plastic natal, It adds a lubricat¬ 
ing effect to the chemical action of tin 
A few shells (3 nr 4 for big guns and 13 to 20 for 
field guns) are sufficient to remove the entire nipper 
obstructing the grooves of n fouled guu and by continu¬ 
ing firing shells provided at the bottom with a tin lead 
composition, copper fonthig Is definitely avoided It la, 
of coarse, the same when this process Is applied to 
new guns 

The photograph annexed hereto shows the base of a 
lirojectlle which hns lieen covered, purposely, with n 
thicker coating of tin lead alloy than necessary This 
shell, unloaded, has lieen fired on a proving ground 
and found after firing, tin lead alloy melting la clearly 
visible, as well as traces of the projection of the thin 
drop of melted metal 

The fixing on the shell of toe tin lend alloy can be 
carried out In several ways For Instance suitable 
rings or collars can lie made In advance to the proper 
■lie with the above alloy and welded Into place on the 
projectile It should be noted however that the moat 
rapid process and the one giving the best results Is that 
known as the Schoop spraying system 
This process baa now been used for years In Indus¬ 
trial practice as far as line, lead and copper plating 
(Continued on pope *10) 
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A Problem in Levels 

How the Shafts and Workings of f^pal Mines Axe Kept Free of Water 

By J. F t Springer 


T HH miner has always been troubled with the mat 
ter of getting rid of the inflowing water 'Phi* has 
hmt especially the case in (Jreat Britain In connection 
with the mining of coal Here In the United State* 
the water-removal problem In the case of coal mines 
has not been aente over the country as a whole The 
reason for the difference Ilea In the geological place¬ 
ment of the coal strata in the two countries In Great 
Britain the coal lies deep down, while In the United 
States It Is generally at a alight or moderate depth 
below the surface However, in tho anthradte regions, 
Americans frequently ha\e to put down fairly deep 
shafts to reach the coal IhmIh It Is, apparently, in 
connection with such mines that the tank system for 
the removal of water has been develojied This con 
slats briefly In lowering an empty tank Into the depths 
below, filling It with water, hoisting It to the surface 
aud then dim barging tho watt r It is, for all the world, 
like getting water out of a well with rope and bucket 
In principle, then, the Idea Is most ancient 
A modern plant, however for the removal of water 
or the performance of almost any duty, Immediately 
runs up against the necessity of maklug good econom 
Ically There are w»w»ral wujh of getting water out 
of a mine Generally, some method Is used which 
depends upon a pump, working with more or less con 
tlnulty Pumps never discharge large quantity of 


region Another shaft, Ooaldale Mo 0, has a water 
hoist, but the water la 4i*< harged before It gets to 
the surface It In, In fact, poured Into a water level 
tunnel located below the heed of the abaft The 
reader may be particularly Interested In a pair of 
water hoists located at Tam a nosh Colliery, Shaft No. 
14 Here there la electric motive power aa well aa 
steam 

At some of the shafts the water brought op from 
below Is used In what Is called the wet preparation of 
coal As the coal breakers arc situated at lower levels 
than the reservoirs at the shaft months, the water 
may be, and is, run to them by gravity 

At No 14 shaft the two water hoists have the duty, 
In normal times, of taking out all water There are 
shafts, A aud B, of which A la for the removal of 
water It la about 820 feet deep A short tunnel 
runs off In one direction from a level near the bottom 
This Is the sUmp tunnel It cuts across several layers 
of strata, which are here very steeply Inclined. As an 
example of what the two hoists here are capable of, 
one muy cite the record for Jtyirch, 1917 In that month 
29,000 tankfuls of water were hoisted. This amounts 
to something like 88,000,009 gallons. 

Shaft No 14 is divided Into four vertical compart¬ 
ments, each 8x8 feet In j^an section 

A steel tank used In th* electric hoist will be an 


movement When, upon Its descent, tbs tank enters the 
water In the samp, the vslves will open because of the 
weight of tho tank and the resistance of the water 
The counterweight mentioned will naturally keep the 
chain stretched. 

These tanks ran up and down very rapidly, the speed 
at fthaft No 14 being, for the electric hoist, about 1009 
feet per mtnate However, on a lift, there will be a 
period of getting up to speed, aay, 32 second*. This 
will be followed by a period of running at fall spee d, 
which will be, say, 70 seconds in length. As the stop 
Is approached the speed Is retarded, say, for 0 eecooda- 
Then there will be a rest period of perhaps IS seconds. 
The total upward movement win thus occ up y, say, 
112 seconds. 

Naturally It is highly desirable to know In advance 
Just how much current a hoisting plant will consume 
In the present case the coal company furnished one 
of the great electric equipment concerns with figures 
covering the duty to be performed. The reply was to 
the effect that the current consumption required per 
duty cycle would amount to about 15% kilowatt-hour*. 
After Installation, the coal company act down the 
total number of trips made In 1 year'* operation and 
divided this into the number of kilowatt hours con¬ 
sumed, with the result that it was found that the 
equipment company had made no mistake 



l**ft KjuuujiIi of m vo rt kail hoist uwl for lifting water from the »h»fL Might / A c lower vkw of thw boat mm* and of the wtuaam outfit 

The np-to-date plant for freeing a mine of water 


water In an Instant of time, but they derive their 
efitriency from being * everlastingly at It ' As a rule, 
continuous operation Im a principal factor lu the offl 
tlemy of numberless modem imnliaulcal device* 

A water tank may weigh a \cr> conHlderable amount 
—17,000 jiounda may be taken an fairly representative 
The quantity of walir will wtlgh 89,000 pounds This 
la equivalent to 3900 U S gallon* In addition to 
the 47000 ]>ounds of tHnk amt loud, ono must think of 
the steel cal le readitng down to the bottom Thla 
must ta hoisted too, although ns the tank eumtw up 
the cable weight diminishes. In the present case tbs 
steel rojw would probahl> tie 2 lmkctf In diameter 
nnd weigh 0 25 ismads per foot Every 1000 feet of 
depth would accordingly mean 9250 pounds for rope 
weight On the other hand, whore hoists are operated 
In tuilrs, the mode of operation may l>e such that as 
one tank comes up with Its load the other descends 
empty and acts ns n counterweight The actual work 
to be performed by the steam engine or electric motor 
may thus bo grenily diminished 
In Panther V Alley, Pennsylvania, not far from 
Mauch Chunk, a celebrated variety of anthracite has 
been mined for years In this region there are perhaps 
eight Installation of tank hoists At Ooaldale No 8 
ahd Lansfonl No 0 shafts are two old water hoists. 
They are, perhaps, the very oldest In the anthradte 


upright cylinder of steel plate The diameter Inside 
is 5 feet 9% inches, and the diameter outside la % 
Inch greater The thickness of plate Is, accordingly, 
% Inch The over-all height Is al* ut 28% feet, but 
only aliout 19 feet, or perhapa^lmmothlng less, la avail¬ 
able for holding water At tbd, top are tin four chains 
which are secured at quadrant Intervals to straps 
riveted on the tank body These chains are abort and 
serve as a means of lifting the whole at a point in 
the central axis. At the lower end of the tank Is 
arranged a spout through which the water la received 
and discharged Above the spout and Inside the tank 
are two flap valves These valves open upward. Nat 
urnlly, when the tank is full, they are held dosed by 
Che gravity of the centaljsd ^ater However, there 
Is a chain arranged In the portion of the axis which 
connects nt Its lower end by two branch chains to the 
two valves Above, at tbt top ft the 19 feet of water 
cylinder, is a small wheel around which the main chain 
runs. A balance weight la secured to the end. It will 
readily be understood, pcrbnpsffjhat if, when the tank 
full of water arrives at the top of the shaft, the wheel 
is turned properly, the valves win be opened and water 
discharged To provide for this, a pewl la arranged 
to opera to the wheal and ft m made to do It* duty by 
means of s fixed guide against which It shrikes when 
the tank comes to the desired level In Its upward 


Mention has been mado of the speed at which the 
hoists run. It Is necessary that the tank shall follow 
a very precise path both rising and descending This 
is provided for by means of vortical guides arranged 
to form with other framework a kind of elevator 
well Tho tank has secured to it on dlametricully op¬ 
posite sides a number of shoes which engage with the 
gulden 

Some actual experience with the water hoist may 
lie of Interest Bops years ago as Mr F E. Brackett 
tells us In an acoounx; the pumping phut at Coleman 
shaft, Cambria County, Pa^ was unable to function, 
and the water tank method was employed as an emer¬ 
gency mannate This shaft Is some 000 feet deep and 
gave trouble during Us excavation because of the water 
admitted by it At the time when the trouble with 
the pumping plant occurred, water was filling the mine, 
partly from the abaft and partly from the mine Itself, 
at the rate of 800 gallons per minute The pumping 
chamber was out of reach and would remain so until 
the level of gbe water la the mine could be lowered. 
Two wgter Ships which had been purchased for use 
In case of aa gaternency were available. Bach had a 
rated capacity of 12d0 ga H o a s. First, ooa of the skips 
was put In place to use, This required 10 bourn it 
was operated from 9 pun. vntO the following morning 
(Cenrianed on page 110) 
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A8 faruth*UnitedStates "^J&Hf 

jf&U concerned, the water 
motor has come and tone 

At least. It was qnlto pope SQ» J^W*OS^ 

Jar some ten or fifteen rears 

ago, at a time when elec- 

tricity was not awallable to J 

the extent that It is today 

The small electric motor has 

no doubt replaced the water 5r "SBa JnMI 1 

motor and rendered the lat- »>um 

ter obsolete except In such Present form of water i 
households and shops where 
electric current is not at 

hand, but where high pressure water supply 1 m uvAllable 
in Europe, however, there Is still a field for the 
watar motor, especially for light tasks about the house¬ 
hold or small shop. Not so long ago a Frenchman, 1*L 
OoUrdeau, attracted no little attention by bis appll 
nation of water power for the generation of electricity 
used in lighting his home. It appears that M Colar- 
dean works on the principle that it Is more economical 
to tap the waste and drain pipe* of the household than 
the metered water supply, and makes use of a small 
storage battery for receiving the periodic supply of 
electricity, which be thus stores and draws upon as 
desired. 

The accompanying photographs represent M Colar 
dsau’s water motors. His first attempt took the form 
of a shaft and hub on which be mounted a number 
of ordinary spoons after the fashion of a paddle wheel 
as shown Later, be developed a more practical water 
wheel as shown at the left of the upper illustration 
The water wheel, which la the rotor of the water 
motor, spins in a bran casing which la provided with 
an Inlet and an outlet pipe A glass face, mounting 
a brass bushing which mrvwi as a bearing, enable* 
one to notice the action of the rushing water and the 
spinning rotor 

Tbs second Illustration ahowa the compact llttlu 
power plant developed by this Ingenious Frenchman. 
He is evidently making use of a magneto type of gen 
era tor which Is sometimes seen in laboratories because 
of Its simple, elementary construction The water 
motor la also employed by M Oolardeau for driving a 
small lathe, through a reduction gearing 

Potash from Texas? 

S AMPLES of ulta recently rent from western lcxan 
to the laboratories of the United State* Geological 
Survey, Department of the Interior, at Washington, 
1> Gl, and of the Texas Bureau of Economic Geology 
and Technology at Austin, Texas, contain percentage* 
of potash that suggest at least the richness of the 
potash deposits of Alsace and Germany The samples 
were obtained from two borings nltout 80 mile* apart, 
sunk by oil companle* in the “Red Bed*" region of 
Texas, where salt beds, red shales, gypsum aud other 
materials are associated In strata of nearly the same 
geologic ags and general character as the potash bear 
Ing beds of western Europe The thickness of the 
jMitash bearing beds in Texas represented by these sam 
idea la unknown, however, and the questions remain to 
be determined whether the deposit la thick euough to 
furnish potash In as 
great amount and of aa 
high a grade as those in 
Europe, or whether it is 
of Scientific interest 
only and mainly impor¬ 
tant aa Showing that 
potash rich salts wore 
actually deposited In 
this region and that 
other borings in areas 
where similar beds oc¬ 
cur may discover com¬ 
mercial deposits. 

For several years the 
United States Geological 
Surrey and the Texas 
Bureau of Economic Ge¬ 
ology and Technology, 
working In cooperation, 
have maintained in the 
field an examiner to 
keep la touch with com- 
panics that are drifflB 
for water or oil la the 
great «Bi* Beds* re¬ 
gion of wester n Texas, 

eaatevn Hm Mexico, _ _____ 

and weatetfw Oklahoma. 

ffwnmm vmssmivimw 





motor employed by s French experimenter, and, at the 
at s rotor, made with ordinary spoona 

So far an practicable the drilling ha* been followed by 
thin cooperative representative, who has mndc rough 
field test* of drill cuttings and brines in a search for 
evidence that the drill had struck bed* of salt* ri< h 
In potash and has m nt sample* that appeared to de¬ 
serve thorough chemical analysis to the chemical lnl> 




right, his first attempt 



(•■vmtett, KaMAIMirt 

Water motor and simple magneto type generator 
employed by M. Colardeau for lighting his home 


oratories of the cooperates bureau*. The problem of 
recognising the presence a thin bed of potash salt, of 
determining lta thicknesi, and of identifying It* pre¬ 
cise jHmltlou lu the stratigraphic column 1* rather diffi¬ 
cult, however, on account of the adverse condition* of 
oh*enntlon, the method* of drilling, and sometimes the 
luriJITf rcncc of the driller Among the *ainple* recently 



Fraal tad roof vim of 


r t t r \ examined by D D Christ 

1 *!*■**$. ner, the present cooperative 

V* J r / *- r* prow ntatlve at Amarillo, 

nil* oue from the Bryant 
HSHte * . well In Midland County, 

M Texas, which u* tdiowu by 

a tost 

rich in Sulrnequent 

Rir JM net urate di terminations In 

ZT *' the laboratories of the State 

Bm^ I * V l iilverKltv and of the tieo- 

logitul Snrviy in Washlng- 
f v ton showed that Oils sample, 

which wn* mived by the 
[ ®5 pe ?if ,ent * r * **** 14 4h * ri K ht * hi " ttrBt ultumpi driller from cuttings taken 
ith ordinary spoona «t depths lictween 2405 and 

2025 feet, contained about 0 
lllng ha* been followed by jar rent of potash (K,<>) The wimple conslMtetl of 

VP, who has mnde rough red salt Including pnlvhnllte, white salt, crushed red 

nd brines in a search for ulmle, and mud, so that the fragments of red salt 

struck bed* of salt* rich ground up lu Uk cutting* probably represent a layer 

pie* that appeared to tie- that 1* rlt her In polarii o\eu than the sample as a whole, 

ilysls to the chemical lab A Htnitll piece of red wilt brought out from a depth 
or ultout 1804 feet In tho Bums No 1 well of the La 
Mi*a OH Co, which Is nhout 80 wiles from the Bryant 
well, contained about 10 per cent of potash (K t O) 
Information as to tho probable thickness of the bed 
represented by the wimple of potash salt is lacking 

More Heat from the Fireplace 

A PATENT has recently been aytplled for at the U 8 
Patent Office for a fire-back that can be built In an 
ordinary chimney, or even Installed In one after It 
ha* been built It la claimed that this device will save 
one-half of tho usual fuel consumption or more It is 
*o simple that It may be Installed by almost anyone 
The fire back, which 1* shown In the accompanying 
lllnHtratfous at the bottom of this page, is simply a 
Kolld V shaped piece of corrugated easting that fits 
snugly in the hack of the fireplace, and takes the place 
of brick Therefore, when the fire Is made In one 
room the ousting becomes hot and radiates heat In 
another room that backs up against the Unit room, 
providing the fireplace la cut through so aa to expose 
the reverse *ldr of the Iron fire-back. Also, to Increase 
the edit h noy of this device, flue* may be constructed 
in the chimney wall opening lute the sides of the fire¬ 
place and communicating with the chamber behind the 
fire back In the other room. This chamber Is provided 
with BNheHttm screen, which can be lowered or raised 
\\ hen lowered, heated air will lie conveyed to an upper 
story It can readily be uuder*tood that this arrange¬ 
ment fuminin'* an Ideal way of ventilating, since tho 
Intake flue contact* with the hot casting There are 
register* Jn*t above the hnHclxmnl In the upper room* 
The flre-l>nt k, being V shaped, can ex]>and and con¬ 
trite t «ud thus will nut track from heat, so It Is 
■Sgneto typo generator tlalmcd Furthermore, It hu* h untile but thlrkne** to 

i for lighting his home render service ami to radiate sufficient heat In tho 

event that one of flaw Are-hack* should burn out they 
bureau*. The problem of hi*© about as cosily replaced as n flre-lmck In a stove 
thin bed of potash salt, of Each Hre-back weighs In the neighborhood of 200 
ad of Identifying It* pre- pound* 

ihlc column 1* rather dlffi- There are numerous advantage* claimed for the 
the adverse condition* of new flre4mtk which 1* the Invention of Robert Goff 
Irllllng, and sometimes tho of Gary \\ \n To begin with, It* Inventor estimate* 
mnng the wimple* recently that It will save at least 500 brick beside* the 

_ saving In other mate¬ 
rial* and In luhor It 
also nave* the expense 
of other grate* and 
front* With this flre- 
buck one Are Is built lu 
stend of two nr more 
There aro no coal or 
iiHhi* to In* carried up 
and down stairs. There 
are no fires to watch 
Tests show that with 
this system the temper 
atun does not rise and 
fall n* much as with 
an ordinary fire, but re¬ 
mains nt a very com¬ 
fortable beat which 
rank * the upstairs 
rooms Ideal aa sleeping 
rooms All In all, It 
must be considerable 
satisfaction In these 
days of high coal coats 
to know that oue fire¬ 
place 1* serving to beat 
several rooms without 
burning more fuel than 

■iHm! crnmnofiM usual 


Nth tatredneefi fire-berk wMch makes Ike noil firepleeo considerably more 
elective wfcheet oddl ti o nal fiel c on t em p t to n 
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The Lesson of the "ZR-2 W Disaster 

Some Recent Facts Bearing on the Construction and Testa and the Conclusion* OtlM Thatafraia 


By LsdiJaa d’Oroy 


T UB two chief questions which, In connection with 
the accidental destruction of the rigid airship 
* ( ZH-2*' (or “K-88") come to the mind of the average 
person are 

1 What was the matter with the "Bit 2 r 
2 Watt her purchase by the Lnlted States Nary 
Justified? 

While It la yet premature, pending tho findings of 
the offldal Inquiry, to state with finality what caused 
the terrible disaster, it is not difficult to visualise what 
went wrong with the “ZK 2.” Statements by survivor* 
aeem to establish pretty definitely that the big airship 
broke in two not under the strain of full speed trials, 
as had first been assumed, bat that the longitudinals 
snapped when the helm was put hard over The com 
mander of the dirigible, who was rescued, has declared 
that at the time of the accident the ship was making 
flO knots—as against 65 knots “All out" On the other 
hand, another survivor, Lieutenant Bateman, states 
that Just prior to the act ldeut the ship had made turn 
lng tests, and that two turns had been managed with 
out difficulty, but that on the third the vessel broke 
her back Ills statement is particularly significant in 
view of the fatt that he was able to observe the work¬ 
ing of the rodders as be was seated tn the stern cockpit, 
which Is aft of the rudders. 

Ho It becomes rather obvious that the ship was turned 
too suddenly for the s]>ecd nt which she was flying, 
although this maneuver might have l»een totally harm¬ 
less at a lesser speed 

Th< re Is stilt a further point to lie emiMlrierod in 
formation reaching this country from men who were In 
dose contact with the development and trials of the 
"ZK-2” shows that her control surfaces 


Tbs success of tbs “MS’ class airships pr o mp ted 
tbs British Admiralty Is 191$ to prepare drawings for 
a much larger dasa of alrsbtpa which wsrs to bt 
superior to the German M L-71” type This was tbs Ill- 
fated “R-38” (the “ZK-2," as ws call It) dasa, which 
incorporated numerous novel and original ideas. Now, 
it should be emphasised that when this class was 
laid down, all the experience the British bad la rigid 
airship construction had been derived from copying 
German ships. The only firm which eventually was to 
produce a highly successful original design (Vickers, 
Ltd., with their “R-80") had not by than emerged 
from the experimental period of their work; their 
experience was therefore unavailable 

And what may strike the reader aa particularly odd* 
the Admiralty gave the contract for the construction 
of the **R-88" (or “ZR-2") to Short Bros, of Bedford— 
• firm that had never before built a Zeppelin type 
airship and whose entire experience with riglds was 
obtained from the building of “R-Sl" and “R-$2, H which 
were patterned after the plywood-framed ftohuette- 
Lanx type 

Her© then we have, in part at least, the answer to 
the question which heads this article What was the 
mutter with the “ZB-2T* Tha ship was built 4* e 
factory that had no previous e x per ie nce with 0*r*- 
lamia airship construction, and to plans which were 
not based op practical experience. To cite but one 
Instance, the well proven radial truss of the transverse 
frames was replaced on tho “ZR-2" by a tangential trass 
system, tin? merit of which had yet to be demonstrated 
In this connection I cannot do less but pay a respectful 
homage to the memory of the litc Colonel Campbell, 


Judging bowevto from an teat hashes* raid btor* It 
appears bayoqd a doubt that tha 4 **RWas ateus- 
turally weak—a. condition brought about hr to# daglm 
to carry the greatest possible useful load. BA ** 
originally designed, waa to be tn causes of 09 tom 
but It was s ub se quent ly reduced by (ha fitting of a 
bow atoorlag gear, not to speak of the wtoftoitessst 
of the hulL 

Aa to the second question wo have pis fed at tea 
head of this article “Was tea purchase of tee **WT 
by the United States Navy Justified?"—it Would asset 
to tho impartial observe r teat It was not 
Indead, why should tho Government spend abroad 
$2,000,000 on a foreign-built, untried typo of dtrigtbtot 
On tho one head tee Navy Is dedrona of devetopfng 
rigid airships in tela co untr y This can bp brought 
about only through experimentation, and It win ba ad* 
mltted that if the necessarily heavy financial outlay 
has to be faced it wiU better servo its purpose if that 
money is spent here rather than abroad. American In¬ 
ventive genius is second to non# la the world gad can 
be relied upon to solve tea problems of rigid tlnbip 
construction Just as well aa it has solved other engi¬ 
neering problems. 

On the other hand, if the Navy Department—which 
Is in charge at rigid airship development to tha exclu¬ 
sion of tho Army—wanted to have a ready-made air¬ 
ship of proven design, It would seem that U could have 
secured from Germany, without cost by virtue of 
America** participation la the victory—a dirigible that 
would have been far superior to the "R-BS." This will 
be seen from the appended table which gives the chief 
characteristics of the W and of the "MX," Ger¬ 
many's largest Zeppelin, which waa *ur- 


were overtmlunml That Is to »n>, tho 
balnnrcd portion of the rudders ^as no 
large that they were extremely wiiHltlrc? 
to nlr pn ssure ho that whoi the alilp \snn 
under may a slight turn of the steering 
wheel would Mifllct. to whip about the 
rudder* At high speed this would nat 
urally cause a tremendous strain on tho 
700-fw t long framework 

It would therefore neem that the de¬ 
sign of the ‘ZK Jt n rudders was faulty 
This defeat, which might have been eas¬ 
ily remedied, would not have been n sc 
rlous matter on a stronger ship But the 
“ZK 4 f far from being n Mining ship, was 
what one may tall an ‘extra light” vessel 
—n feature whith ltorden* on structural 
weakness, lo understand the why and 
when fore of the situation we must look 
at the history of rigid airship 0* vdnp- 


AS toe i sere going to press »iA a past issue we learned of the 
terrtble disaster which overtook the "ZR-2" dtngtbU during the 
trial flights We promised more details regarding tha cause of 
the collapse of what wt were given to understand was Aa very last 
word in airsAtP design and construction. And we hope fulfilled our 
promise bp asking Mr Ladtslas tfOrcp, who will be recalled as the 
water of many of the aviation articles that hose appeared tn past issues 
of this journal to study the disaster and explain it to us m simple terms. 
Not only has Mr <f Orcy explained the reasons for the disaster , but he 
has drawn several conclusions which should serve as a guide to future 
efforts in dirigible construction , both here and abroad Incidentally, a 
may be mentioned that Mr cTOrcy is Editor of the "Amotion and Air¬ 
craft Journal" one of our leading aviation journals .— The Editor. 


rendered to Great Britain, While her 
slaterahip, the “L-T2,” waa surrendered to 
France* 

< a*r «■■»* »* gf ffi 

“R-88" 2,720,000 005 80 2100 00(7) 70 
"Lr71" 2,420,000 745 79 1740 48 75 

It Is not generally known that while 
the war spoils of tha United (States in¬ 
clude a great number of airplanes and en¬ 
gines, the lighter-tban air material of Ger¬ 
many waa entirely divided up between 
Great Britain, Franca, Italy and Japan, 
the United States merely playing the role 
of a disinterested spectator That thle 
was a grievous mistake, will be readily 
conceded by all those concerned with the 
development of American airships. 


ment, which takes us buck to Count Zeppelin 

Germany luunUicd lier first “super Zeppelin,'* a 
2,000,000 cu ft vessel, in 1910, after fifteen years ex 
peri end) in this branch of engineering. In which period 
she built some sixty Zeppelins ranging all the way 
from 400,000 cu ft to 1,250,000 cu ft In the fall of 
1910 one such super-Zep|»olln, the "L-SS," waa brought 
down fairly Intact In England and the British Ad 
mlralty Instructed Its airship designer* to duplicate It 
Up to that time British experience In rigid airship 
design and construction was limited to that obtained 
from a numlicr of exiierlmentnl shltw that were being ^ 
built after very incomplete drawings of pre-war Zep¬ 
pelins. The British copy of the L-33,* called the 
"MS ” was only finished after the armistice, her trials 
taking place in the spring of 19*9 Although the vessel 
cmlxidlcd same Improvements found In another captured 
Zippolln the ‘L-49," which had come down Intact In 
France, It should he pointed out that while the latter 
ahlp had a useful load of 39 tons, and the **L-3S" one 
of MO tons, the British copy of these 2,000,000 cu, ft, 
dirigibles had only a usoful load of 24 tons. All of 
which 1 h merely mentioned to show that a p ainstaki ng 
copv of an engineering structure will not necesaartly 
be identical in all respects with the p r oto ty pe a lthough 
they may look alike. 

But while the 4 11-83” carried a smaller useful load 
than her Qtrmnu nlstemhips, she seemed to he in 
every way as atronc ar the latter Hnw strong the hull 
of these ships was, the “R-34 H (ststerahlp of the "R4B"} 
demonstrated at Mincota, Long Island where for taut 
days she withstood buffeting by winds, although on on* 
occasion the anchorage fitting of the unit tiomtiing 
rope was pulled clean out of the framework. 


chief airship designer of the Admiralty, who had 
sufficient faith in his Ideas to go up on the "ZR-2” dur¬ 
ing her several trial trips and who loot his life with 
the ship. 

Knowing the circumstances which surrounded tha 
construction of the “ZB 2,” we begin to understand why, 
as one report has It M several girders ware strained In 
the factory when aa many as thirty fitters crowded on 
them In the course of assembly work." It Is quite con¬ 
ceivable that workmen accustomed to the resiliency 
of plywood girders would do just such a thing and 
that their foremen, not knowing any better, would not 
warn them And a 700-foot airship Is such a gigantic 
structure that the engineers familiar with the vagaries 
of duralumin—whom the Admiralty had detailed to 
the Short Works—could not personally supervise every 
detail. 

For the sake of completeness it may be added that 
when Messrs. Short Bros closed down their airship 
department, the Admiralty took over their fhetory and 
completed the “ZB-2,” whereupon she waa handed over 
to the British Air Ministry 

That the hull of tee was structurally weak 

waa first demonstrated oft the inflation 9* *be telp 
when due to unequal load distribution, several gttdera 
buckled The fitting members wtt* repaired, hut 
during the first trial flight trouble waa aglete experi¬ 
enced from several Intermediate longitudinals and 
transverse frames, so test It became Biamiyf to I* * 
inform certain portions of the framework. Detaflgeto 
not available as to the fixfict naturfe of tUfi stifflfitog 
work, but one might siBWP te t that by rstotoreteg rijkfete 
girders others my have Wen tmm mm fcaucd . Of 
course, this t* merely a gases 


The Pijcholocr of tho Show Window 

S OME very Interesting experiments have recently 
beep carried out at the Institute of Business 
Science, connected with the Commercial High School 
at Mannheim. Germany, conce r ning the psychology 
of the appeal made by window exhibits. The expert- 
meats were made at a large specialty shop catering to 
women. This Shop had 16 show-windows fronting on 
two streets located near a main army of traffic. In 
■om of tee windows tea articles bora price tags, while 
in others they did not In some one color alone waa 
used and tn othsrs n variety of shados, again, some 
windows ooatalned nothtog but tee articles on sale 
while others had picturesque settings and accessories. 
The results of the observation were finite striking and 
some drew Unexpected aa we learn from the Vmoohm* 
(Frankfurt) A* Dec. fid, 7920, 

Dr Lystukd of tee Institute, who contacted tee ex¬ 
periments, Mates that tee sales ef those displayed arte 
cte hearing $ price label greatly exceeded that of arte 
ties not eo mate*! Likewise windows to which art*- 
rieg of varleng cotom were shown seemed to hath a 
greater drawing power ted those to white a rndtofm 
crite wan raid.. As a urn* thing greater Sales, were 
uhtatobd firm wfed im dtaptoring » laign variety 
* tea* ftoff te tee teswtog only a tow; the 
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Group Medicine 

A Recoat Development in Me dical Pracdoe Which Groups Specialises for Diagnosis and Treatment 

By Mary Ethel Jameson 


S IB JAMBS MacQNSIB, writing on the tutor* ot 
fenMefgA haa said that medicine la becoming an 
estapfct that the general practitioner* knowledge ol 
W particular disease la bound to be leea than that of 
the man who devotee hie whole time and energy to the 
uodenrtaodtof 0 f that dleeaee, and that the metboda 
wad today tor the detection of dleeaee have become ao 
numerous and recondite that It require* special training 
to be c ome adept In their turn 
It aeema to be a recognlaed fact, then, la the med¬ 
ical pr o feealoti , that In man/ cam it reqoiree the train¬ 
ing of more than one man and more than one specialty 
baton a true interpretation of symptom* can be 
reached. The physician constantly feel* the need of 
help from associate specialist* as evidenced by the 
pretties ot referring the patient to physicians in other 
branches of medical science, but frequently the fees 
of several specialists are beyond the financial teach of 
the patient 

Nevertheless, be la entitled to a differential diagnosis 
w hep ft Is possible by collaboration to determine the 
nature of a diseased condition before treatment Is un 
dertaken. This Is not always practiced and patients 
are frequently victims of months of mistaken treat¬ 
ment before a specialist is called who finally determines 
the cause of the suffering 

The present advances of medical science demand a 
revision of medical practice and the transitional state 
la upon us. One development most prominently de¬ 
manding consideration la what to called Group 
Medicine 

Medi cal journals are, at present, abounding in art! 
dee Mating to Group Medicine, detailing procedure, 
the specialties represented, the clinics being organised 
In various parts of the country, and arguments pro and 
con this method ot practice. The layman on the other 
hand, were be asked to define the Group plan, would 
probably reply that it referred to a group of public 
buildings surrounding a public square 


Groups are generally touted for both tbo diagonals 
and treatment of disease This la the Ideal plan, al¬ 
though some few cUnlce have been organised fur ding 
noala alone. The group is made up of a number of 
physicians who are specialist* In different branches of 
medicine. Through this arrangement each member pby 
slcian has at his disposal all accessory therapeutic 
agencies, and the training and experience of all the 
other members. 

The Group should comprise at least, an Internist, an 
Ophthalomologiat, an Oto-iaryngologlBt, a Roentgenol 
ogist, a Surgeon, an Orthopedist a Urologist and Gyne¬ 
cologist and a Laboratory Pathologist. 

The patient first consults the Internist who takes a 
complete history of the case, making a written record 
of all previous Illnesses and hereditary tendencies. 
After making a thorough physical examination, the 
Internist sends the patient to thoee of his associate* 
who can give him light on the perplexing aspect* of 
the case by special examinations and tests, eyes, noee, 
throat, spine, nerves, etc Laboratory tests are made 
of the secretions, excretions, and blood, Roentgeno¬ 
grams are made of the teeth, the metro-intestinal tract, 
and of the organs of the chest and abdomen 

The history prepared by the Internist Is studied by 
each member of the group seeing the putient, and their 
observations are added to the record sheet with com¬ 
ments and recommendations. This report Is finally re¬ 
turned to the Internist who reads the additional Infer 
mation contributed by his confrere* and then a con 
imitation Is held, a diagnosis Is determined, and the 
patient sent for treatment to the specialist properly 
qualified to treat the case or for surgical Intervention 
Hence, as Dr L. F Barker concludes, tho Group J>e- 
comes a glorified general practitioner The axiom of 
Group Medicine Is thoroughness The development of 
synchronised work through daily consultation and ml 
laltorstioti Is obviously beneficial to medical practice 
as in other branches of scientific endeavor 


As will be readily seen It is preferable that a Group 
should be housed under one roof In order to conserve 
the time of patient and physician and to assure all 
faculty In consultation 

The medical profession is by no means entirely agreed 
that the general practitioner Is no longer able to cope 
with the situation, but the laity have begun to see 
the evils of long delayed diagnosis, and to rebel 
against experimental treatment They will soon re 
alise the value of collaboration, and wilt demand the 
services of more than one doctor before treatment la 
undertaken 

The medical profession Is not entirely agreed that 
Group Medicine is the best form of practice and where 
clinics have been established there is much criticism 
from the local profession Nay, more, there Is often 
actual hostility This Is to be expected, for the path 
of all pioneers has been a thorny one It is not long 
since the Mayo Brothers were accused of unethical ad¬ 
vertising because an ovsrsealous patient burst Into 
print lu u description of the Rochester clinic Today 
that tllnlc is the Mecca of thousands of patients, and is 
the ideal of the smalltr clinics being established to all 
part* of the country 

Tho arguments against the Group form of practice 
are those of a auperethlcnl profession commercialism, 
and exploitation of the patient 

It Is hu obsolete tradition that the physician should 
not be paid for his services, but why a group should 
be actuated by a greater desire for finsminl advance¬ 
ment than a single practitioner or a struggling young 
graduate who In willing to grasp at a straw or other¬ 
wise a patient with a fee Is not quite clear The 
economy of group njrdhlne is evident where dapll- 
< otlon of Attendants nnd equipment is avoided and time 
is conserved Where the usual fees for examinations 
by five or six sped*lists would total perhaps seventy- 
five to one hundred dollars, the Group diagnosis Is 
(VimtinuPd on paffc 2t0) 


Correspondence 

Tbs editor* are not responsible for autements nude 
to the eomspoodeace ootaum. Anonymous commu- 
nteaitoos cannot be considered, but the names of cor* 
respondent* will be withheld when eo desired. 


ExccMorl 


To tbs fiUltor of tho Scneacruraa American 
Perhaps you will accept my offering as the latest 
addition to your collection of scientific gem*. This 
one, you will please note, did not come from the col¬ 
umns of any mere newspaper, I find It In the January 
faro of what, next to your own organ, I have been 
aemtoWHt always to regard as the best journal of 
popular science. The author from whom I quote gives 
A very preton table account of the way to which an Ice¬ 
cream frecser accomplishes Its mission to life by ab¬ 
stracting heat frem the mixture Inside the con to melt 
the surrounding Ice. But he to not content to tot well 
enough alone he goes on to explain the role of the 


salt, as follows 

“The salt passing Into solution lu the water also 
Uberatro beat, and this quickens the process by nuking 
the lea melt more rapidly* thus more rapidly taking the 
hoot trtm the container” 

poubtlom X ought to comment upon tiro gen t l em an's 
dleoronr of What, for wont of a better name, I sup¬ 
pose 1 may lull the latent beat of solution, bat the 
fact to, to the presence of such an epoch-making toab- 
vaftm 4s that Indicated by the Utter part of his srgu- 
maqtr tint urr* enunciation of a new principle of ab¬ 
stract flfctootifie theory pales Into Insignificance, and 
enfc ^srpstiud motion becomes a trivial thing not 
wtertfr torivtog for. I refer, of course, to the author's 
mrttiftohs e ch toris of balancing two positives to get a 
negative We have always understood that two nega¬ 
tives 4 positive, but the reciprocal theorem to a 
titer jta hsmqwtoed demonstration, if we can't spend 
get somebody etoe to spend his hretj 
rito fast tooagh to catch our train, get tbs 
- iJ r from as and behold we shall catch it 

mveis 



such lucid language by thin modem Farndu*, 1 nhould 
have mu a line of hose from m> kitchen h>drmit uiroa* 
the luwn, to dlmharge into the brook which carries off 
tho flow from my drain Tho hronk would have been 
swelled by this Increment, and If 1 read my authority 
correctly, the flood in my cellar would have boon re 
Itoved by precisely thin Amount Stumctactuh 

The Letter W 

To the Editor of the Scientific American 
It will bo noted that the letter W of the alphabet 
to the only letter, which In pronouncing, has more than 
one syllable Pronouncing It a* wo do, dou ble-you. It Is 
noted that three syllables are sounded Why not simply 
say wu, giving it a monosyllabic pronunciation same 
as the other twenty-five letter*, This pronunciation 
would be more in keeping with the sound and force 
of tho totter In the word where It is used 
Just spell a few words and note the ijlfference Way, 
doubto-you-a y, wu-a-y, when, double-you-b-o-n, wu b- 
e-n, and so forth. 

It seems very Impractical to pronounce a totter alto¬ 
gether foreign to Its phonetic force, neither of the three 
syllables in dou-ble*you has the slightest relation to 
the phonetic power of the letter, wu seems to have 
almost If not entirely the fall force or phonetic power 
Would not therefore wu, which to very simple, dear 
and short be a bettor find more logical pronunciation? 

Again, In this day of Amplifying and eliminating the 
unnecessary, why do we persist to always using the 
letter U as the seodnd letter to every word beginning 
with the letter Q? There to not a single English word 
beginning with Q that the second totter is not V and 
there to hardly a word that would not have practically 
the same phonetic force without its use. 

Hanover, Pa. Bsvrw S. Mummkxt 

Efectroaunetle Wires in Gravitational and 
Magnetic Fields 

TP the Editor of tbh Scnmnnc A Mexican 
T hree physicists, ong of whom fortunately to now 
President of the Maesocbnaett* Institute of Technology, 
have stated, as the result of their experiments, that 
light exerts a p res sur e. I used the word fortunate, 
because the best that «ui happen to a school of science 
to to hive at it* toted lu experimenter with an original 
ttlnd, fog pr ogram depends on awakedtog to the minds 
of stodants a real lore of experimenting. 

If Bfestetof theory ttist tight has mass and Is there* 


fore acted on bj gravitational field*, wiih founded uu 
un experiment. It nan probably on thoae allowing that 
light exerted a prtmmrt Now it in ImimMNllito for tin' 
experimental \)\ h > of mind to vimiallxe n wun except 
in a medium having man* whuhir we rail it th< other, 
tho dhtotlrh the Hottroomgneth medium or simply 
apace >euton nald that, any man with a competent 
faculty of thinking must believe in a medium filling 
Mpuct Maxwell nnd Hrrt* always visualised a me¬ 
dium hi thilr work ou wj\lh Innidny to oue of bis 
letters to hto friend Phillip* express *d b'mself os be¬ 
ing able to do without an ether jit IiIh Urn* of force 
required ft medium lu which to function 

Any medium to transmit h wavo must have mass, for 
a wave Implies a displacement of mass. Any medium 
therefore capable of being thrown Into naves must 
bu attracted and attract, for all mass is gravitational 
Therefore all electromagnetic wares, * better wo call 
them \ light, vtsil to light, Infra red, or wireless, paw¬ 
ing through the gravitational fields of bodies to space 
must lie deflected, for the medium In tho neighborhood 
of each must be denser Why then attribute all the 
deflection of light observed during an eclipse ot the 
sun to weight to the wave? Why Ignore the part played 
by the medium transmitting the wave? Why neglect 
the effect ou the electromagnetic wave of the magnetic 
field of the gravitating body past which the wave to 
advancing? 

Another reason why an experimenter visualises spare 
as having mass Is Its vsstnes* compared with the bodies 
seen to tho telescope, revealed by the camera, and with 
that of the dark bodies surrounding them He can only 
think of space a* the residuum after their formation 
from Mother space To him the only thinkable idea 
of mass Is that It to condensed other and he correlates 
thft easily with the theory that all mam Is electrical 
by thinking that electricity to dissociated ether That 
an electric gem rator Is a machine to accomplish this. 
The Idea that electricity to dissociated ether affords 
the Amplest explanation of Faraday's electrostatic to 
duotton, the first glimpse of which we owe to John 
Canton I end by mentioning a few statements by 
Faraday 

H Wo may hope to bring magnetism into a lmod with 
gravity I have a strong feritog of the existence of a 
relation between electricity and gravity If there to On 
ether tt should have other nere than simply the eon 
veygnee of radiations. 

- Tamworth, N. £L William Rollins. 






202 


SCIENTIFIC AMERICAN 


Septamber vf, UQ 



I* Drlad mtld from OMw. tra ported by tho toa. t. Drted lobater taiK » put dattoMj asont tbo Grodr*, mm from abort, showtac Malm woortd to ftwttttoto drying I Tbo mm trtiak 
from aafriMitk, ■fcowtmr fmt, «te. 4 TW orlpimal Turkteb barter propane from tho malkt. s. TW stent icrU-IWb, drkd, on neater tote In Uw Gmk t o r—, f. Tbo f n ten— tiad Inteflrii —ton 

froah by tbo Italians 

Bt range emtoni of tbo water that art eaten in Manhattan*! immigrant eoUnl ea 

Fish Stories That Are Stranger Than Fiction 

Queer Creatures of Ocean and River on Daily Sale in Out-of-the-Way Corners of New York 

By L. Lodun 


F 1KHHRMBICS yarn* are unualiy of «uth Mau 
clmusea veracity that the very announcement of 
them begeta an Incredible smile By fishermen, we 
mean here anglers who fl*h for a pastime Dot there 
are also many thousands who, by force of circumstance, 
“go down to the aea In ships.'* They, too, hare their 
yarna, but here truth Is stronger than fiction, and 
stranger, too. Their yams cun be read, so to apeak, In 
the different fish-marts or markets of Munhattan, In 
our foreign colonies. Tlere you see the purely commer¬ 
cial In fishdom, and a hat you would scarcely believe 
If told, you can see with your own eyes almost every 
day of the year We refer to the many queer fish 
products on dally sate In old Gotham town, and we 
flluatrate a few of them direct from the actual exhibits 
as rounded up one fine morning. 

The devM-flsh tribe, big and small, dried and fresh 
are never missing from the stores of the Italian, Greek, 
gpanlsh, Turko-Bspaflol und Mongol colonics of Man 
hatt&n. They range In slse from the small squid to 
the giant cuttlefish—some of the latter are so huge 
that their tentacles or "suckers” reach out more than 
a dosen feet and could encompass an ordinary row boat 
The cuttlefish (or fcatomar, ns Internationally known 
among the exotics) can also nlwuys W obtained, from 
one year's end to another, pickled and canned In Its 
own Ink Opening a container rcvculs u murky. Inky 
mass, but It la quite detectable —hs choice us potted 
lobater In fact, devil-fish flesh Is at Its host served up 
In this canned form, having already boon steam cooked, 
and cun bo partaken of cold ns It Is, or rc-beatod 
The liquid Is a reliable conservanl. It Is the same sepia 
which. In more concentrated form, bus been In uao 
atnoo remote periods all over the globe, being partic¬ 


ularly valued by architects and draftsmen for Its per¬ 
manency 

Sun-dried oysters are always olrtnlnable at Mongol 
stores throughout the country They never use canned 
oysters. The bivalves are sold either loose or In 
wreath form, spitted on rattan, and circled (after 
drying) for hanging up In stores. They are never so 
satisfactory as fresh oysters. They’are mouthed dry, 
as they are, or stewed. 

There la also a curious oyster^oll sold. but this Is In 
cans, iiecmsurtly There Is some oil la the oyster, and 
the mod*a operand* Is to take the mollusk In heaps, 
when nil but dried out, and subject it to the ordinary 
oil-press. It Is really an ol! In emulsified form, since 
the nniurul Juice of the oyster, much concentrated, U 
there too It Is n dingy, brownish liquid, of a decided 
oyster fiavor It Is used In the preparation of Instant 
o>ster broth—Just odd boiling water to a teaspoonful 
—besides Its uses us a condiment for snlnds, soups, et 
ill The residual oyster “cuke” from I lie presses Is 
braised In oil while still moist and used as food 

Ovster fiour, In Impalpable furlnH form, of a cream- 
white color. Is n most creditable product, and Is always 
obtainable It la convenient for Instantly-made stews, 
or ovster gra\y or for sprinkling on thin bread and 
butter sundwlchee. 

Lobsters’ tails, sun-dried, arc u great delicacy with 
the Greeks, and arc Inqiorted rqgnlurly There la do 
reason why they should not be prewired and marketed 
b> Amerlcnn lobater concerns, Tmt our own folks know 
not of this flomnnd 

A capital, cleanly and tiwty Wavlur la luii>orted from 
tlte Hellenes and all along the Asm Minor seaboard 
It Is the roe of the fto*Am--mrresponding to our mullet 


fish—which la salted down, mild-cured and sun-dried 
to a firm compactness which makes the article almost 
as hard as wood Then it Is steeped In and given an 
effective coating of beeswax This will preserve It 
for years, and the slightly fragrant beeswax-film will 
hold Its faint honey like odor for a a long. This la the 
real original Turkish kuvlttr (from the Arabic kobfor) 
The Russian "latviar” is Just a name borrowed from 
the Arable, and the word la only used by the Russians 
in conversation or correspondence with aliens. Among 
themselves, they call it Gera, wlitch simply means roe. 
With its yellow beeswax film, this kavlar resembles 
somewhat n flattened tmnnnu The interior has a 
refreshing odor and taste, and is Ideal when cot Into 
thin slices and served with sliced bread and sweet 
butter 

Then there Is the giant single-piece kavtar-roe of the 
soutliern Italians and Sicilians. This Is made from the 
big tuna fish This big red-fleshed fish, with a body 
often the slxe of a horse. Is often seen In the Mulberry 
plaxa region Bot since It Is too unwieldy to take Into 
the store. It Is sold piecemeal from the wagon or truck 
kept standing off the curb 

The tuna-knvlar 1s sun dried to a point where nobody 
would ever recognise It as a dainty relish for the lunch 
table It resembles a piece of sun greyed shriveled 
wood, appears as hard and falls with a thud Uke wood 
Tlte interior Is dingy, yellowish, of most delectable 
oml refreshing taste Tlte kavlar Is bought os a whole, 
at a price of about three dollars a pound It la never 
cut The price ranges, according to the slxa, from four 
dollurs to twelve dollars, or more 

A Japanese mackerel-steak, as Imported, resembles a 
[Continued on pope *//) 
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Th# wnekife of tkt "ZB-*** ia tko Huber River, near Hall 


Iltt Grnnit* Gorge 
Bridge Across the 
Colorado 

T HE Gownmenfs 
klofan, ‘Uae Amer¬ 
ica Firtf,” ia a patri¬ 
otic appeal to all of an 
to learn more about the 
beautla* of the home¬ 
land before going abroad 
In quest of scenic won- 
(ter*. And to make It 
worth our white to seek 
spectacular allurements 
within our own bounds 
rteft the National rark 
Service of the Depart¬ 
ment of the Interior Is 
doing Its utmost to 
make the wars of the 
tourist easy and pleas¬ 
urable. One striking 
proof of this is In the 
form of a suspension 
bridge which has lately 
been thrown across the 
Colorado Hirer In the 
Grand Canyon. 

Because of ' the obeta 
dee presented by phys¬ 
ical conditions, the north side of Grand Canyon Na¬ 
tional Park. Arisons, has heretofore been well-nigh 
nnrlstted. Numerous difficulties of a discouraging and 
dangerous character bare stood athwart the path of 
anyone seeking to cross the Colorado on horse or mule 
to reach the "north rim,” as that section of the reser- 
vattoai is popularly termed However, person! that 
hare been courageous enough to make the long journey 
from railroad points In Utah hare Inrarlably been 
greatly Impressed with the rugged and picturesque 
grandeur of the Canyon when viewed from there The 
north rim affords observation from an altitude 1000 feet 
higher than any position on the south rim. 

There was only one way to solve the problem of get¬ 
ting safely and speedily across the 420-foot gap at 
Granite Gorge, where the rocky walls rise nearly per¬ 
pendicularly on both flanks of the river, and that was 
by the construction of a suspension bridge well alwve 
the swirling waters of the Colorado While Ornnlte 
Gorge seemed to be the place best suited for the bridge, 
still the erection of such a structure bristled poten¬ 
tially with numerous pussllug propositions. Nature 
showed no disposition to lend man a helping hand to 
link the opposite shores which had stood apart for 
countless ages. 

A survey showod that the bridge would bs\e to haw* 


a span of quite 000 feet and hold Us flour aloft 40 
feet above the general level of the river's surface It 
was equally plain that the materials would have to be 
packed over trails for a distance of about ton miles and 
be carried down Into the Canyon a matter of slightly 
over half a mile To add to the toil aud the risks, 
the paths arc xnndo up of a series of tortuous switch¬ 
backs, and In many places the grades exceed 40 per 
cent It was realised from the start that these cir¬ 
cumstances required that the structural units be as 
light as possible consistent with the strength and the 
service demanded 

To insure the needful atnrdtnews two main rabies of 
special trumwiiy plow steel were decided upon, each 
wire rojsi being % of an inch in diameter Together, 
those cables actually weigh 1700 pounds aud they meas¬ 
ure, from cud to end, r i60 feet a piece The question 
was how to get these heavy hawsers to the building 
idte Originally, the plan was to apjmrtlon the load 
of a single cable among four mules by winding the wire 
repo Into four pairs of associate coils—each mule 
carrying two of these colls and the four animals being 
strung together with 20 or 80-foot lengths of cable 
between them The intention was to place each animal 
in the charge of a packer with intermediate men who, 
liesldes leading the mules, were to control the iuterveu 


lug slack when negotiat¬ 
ing the switchback* 
Further study showed 
that this procedure 
would hardly answer, 
mid, Jn fact. It was con¬ 
siderably modified dur¬ 
ing the execution of the 
work 1 he problem was 
solved Anally by Super¬ 
intendent I) L Hoe- 
burn by placing a mule 
nt each end of the cable 
and loading them Mqm 
rutely with colls weigh 
lug 200 iioundH. Ihe re¬ 
maining 405 pounds of 
hawser was divided 
among 11 men who 
walked 20 feet apart, 
the Individual burden 
averaging 33 pounds. 
HetmrUng upon the ex¬ 
ploit, the superintendent 
says "From our ex 
perience In dealing with 
the sharp turns on the 
trail, I am fully con 
vlnccd that it would 
have been impossible to 
pack the whole length 
of the cubic on mules. If attempted, the train would 
certainly have come into the ditch and the cable would 
have been badly kinked and ruined ** 

The preliminary work was begun at the bridge site 
last December under the auspices of Engineer O W 
Childs, who established his camp at the foot of Bright 
(Cost in serf on page tit) 

The Wreckage of the “ZR-2" 

HE various photographs of the wreck of the M ZR 2,” 
which have Just come from England, are far from 
spectacular, considering the quite spectacular and un 
fortunate ending of the great ninth ip which was to be 
flown over tin* Atlantic to Lakehurst N J for the 
US4 of the IT S Navy indeed, Instead of a huge 
structure of crumpled aluminum framework and loose 
folds of balloon fabric, the photographs show but a 
small Amount of 1 «kik wreckage, Much us that shown in 
the accompanying Illustration. Indeed, nothing could 
better demonstrate the Insecure construction of tho 
usual rigid dirigible than this and other photographs, 
whkU show the framework completely broken up as 
the result of the collwiwe of the framework, the explo¬ 
sion and flnnlly the Impact with the water r lhe diri¬ 
gible n tains its shape umlcr normal conditions, bnt 
undue slriilu crumples It up Into nmnv little pieces 



UHt It* MW bride* bw W Um trail m th* mth aide of th* CMorado. JtfcMr Packing bride* ttabtn by rail* train d*wn t* th* bridge ait* 
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When Electricity Fires the Enamel Ware 

How the Electric Furnace Has Been Introduced in the Art of Vitreous KnaiUeiing With RyoeDent Btuwfct 




O NE of the moot momentous improvements of recent 
years in the nrt of vltivoua PimmeUug has been 
made with the uppllcatlou of the electric furnace to 
the heating work of enameling The use of electric 
current for beating In steel and non ferrous furnaces, 
In japanning, core baking, oil tempering and similar 
industrial operations has now l>een extended to the 
enameling proem. This represents on Interesting ad 
vaneement over the previous ways of heating with coal, 
pit, or gas furnaces, and the electrh installation here 
described baa been operating for a sufficient length of 
time to demonstrate its practicability and Its supremacy 
over the other types of furnaces. 

Of the ohl( r methods of obtaining temperatures 
of from 1000 deg to 1800 deg Fahr required for satis¬ 
factory enameling work, brief reference may \m made 
to the disadvantages and troubles which have been 
encountered In the operation of such furnaces With 
regard to the coal furnace it may be iioluted out that 
in order to keep the temperature of 1700 deg Fahr It 
is necessary to emiiloy an expert fireman, and even so 
there are times when the wind and utmosphprlc con 
dltions, which have consld 
era Me to do with the draft, 
make It Impossible, even 
with the very b<*st of firing, 
to procure and maintain this 
high, constant temperature 
The most serious defect 
whh h has been encountered 
in the coal furnace is tbe 
muffle wbkh |h rlodleally 
sags and breaks thereby 
causing ilnma're to or loss 
of ware by allowing tlio rmk 
reata to go down Regular¬ 
ly, at Intervals of from two 
to twilve months, It Is iuh- 
«vuuiry with a oon! furnace 
to n n w the nmllie and over 
haul the Unbox and fur* 
nnrp Mils usually weans n 
shutdown and loss of pnv 
dnrtlon of front two to four 
weeks M < »reo ver in the 

coni furnace the sulfur 
fumes which are Injurious 
to the wan and frequently 
cause it high p rceutage of 
aecouds or of Job lots, uro 
no dffllcnlt to eliminate that 
a certain factor In produc¬ 
tion must ordinarily be al 
lowed for the damaged out¬ 
put which will be obtained 
from thn ordinary furnace 
Tbe oil furnace and the 
gas furnace have the same 
drawbacks aa the coal fur 
nsec Tbiy will not hold 
the heat in burning large 
ware and the bottom of the 
muffle bums oat even faster 
than lb does In the coal fur¬ 
nace Likewise, the great 


By C. W. Mehling and Jas. W. Carpenter 

oa it needs no draft Let tile weather ha what It win, 
it la your obedient servant providing sufficient electric 
current la available for It* Operation Set the furnace 
to operate at 1700 deg, Fahr and you will have 1700 
deg Fahr regardless of tbe sunshine, rain or wind* 

The cost of the elprtric furnace 1% obviously, con¬ 
siderably higher in original feveaement than any of the 
other types, but the difference la maintenance coat, 
saving In specs and dean 11 ness soon make the differ¬ 
ence In price a matter of secondary Importance. Tbe 
fuel coat on an hourly basis for the electric oven Ig 
likewise higher, running nearly double that of coal, 
gas and fuel oil for 24-hour day operation. However, 
the additional output of the electric furnace aa deter¬ 
mined by relative tests shows that the actual ooet per 
pound of metal handled will compare very favochMy 
with any other form of fuel. When the electric fur¬ 
nace la able to handle at least 170 heats lu ten hours 
of No 22 gage steel against 180 heats of tbe aame 
materiel by the coal furnace, and with 25 per cent 
greater weight per charge, the comparison in actual 
cost of fuel assumes a different proportion and value 












Electric furnace new being employed in the firing of vitreous enamel ware and resetting in a better 

product at u lower production coot 


variation in temperature between the front and rear 
ends of the oven usually reduces (be actual apace 
which may le productively nji*d In burning Huch 
ovens are handicapped by the time requlrtni to bring 
them from a cold condition to operating temperature, 
and part time operation la practically Impossible Also 
the fuel supply of coal and oil furnac's Is dependent 
upon railroad and labor factors which are not entirely 
dependable Tbe apace occupied by the older ovens la 
greatly Increased by the fuel storage room needed 
In sharp distinction with the preceding faults of the 
older type furnaces, It may he indicated that in the 
electric furnace there Is no trouble with tbe muffle 
and the subsequent loss of ware by the falling rack 
rest, since the electric furnace has no muffle and the 
rack rest Is built right up from the foundation. Fur¬ 
thermore, the even distribution of beat to a feature 
which can obtained only by tbe electric Installation 
and the ftimace can he loaded from tbe rear wall right 
up to within ate Inches of the door and burned down 
to a finish, and tbe operation leave* a dean white 
enamel without spot or mar Atmospheric conditions, 
of course, have no Influence with tbe electric furaoet 


actually In favor of the electric Installation 

The oven in which we are Interested is tbe first 
commercial Installation of such an equipment In the 
United State*, and has been Installed within tbe past 
six months In a St Louis The record estab¬ 

lished thus far has fully justified the engineer In tbe 
adoption of this method of furnace heating, 

The furnace Is located In one Corner of tbs enamel¬ 
ing aboii and the power supply 1* tbe transformer sub¬ 
station located in an out-uf ttae*wa> place on the roof of 
tbe building soma forty feet away from the furnace 
The power la from the same wpWjr that furnishes the 
power and lighting for tbe building through ah under¬ 
ground Jft^OQ-volt cable from tip lines of tbe local 
power company 

The furnace measures approximately 12 feet U Indies 
in depth by 7 feet S inches la width and T feet 4 lacbee 
in height in overall dimension*, Tbe actual en small ag 
space is 4 feet wide by 2 feet high by 10 feet deep. The 
roof is curved eomewbat so that the actual height la 
80 inches in tbe center and fig inches at the sides. The 
beat Is obtained froi ribbon nichftme wire w o ven 
and down on each side oT the furnace over 


in iri ip g isttlnj nfcn sirgngsmsni Th* wind¬ 
ing on the lower aides Is double while that eh tbs 
upper sides is swept for about 22 tntett back 
of tbs door, where a dome winding lb frurtefted la 
make proper afcfwaaee for tbe escape of beat when 
tbe door is opened and dosed for feeding and Unloading 
The ntchrome wire Is approximately % Of a A fen 
wide and 05 buffi thick* There use Sis 
element* la tbe fame* end micro 
after sixty days' Operation showed a 
in tbe windings, Walter ntchrome dementi for heah 
lng, etc^ have been In nee for over three yehre with¬ 
out apparent change 

The furnace brick work Is built up In tbe fottowia* 
fashion There Is first a four-inch course Of common 
firebrick and the rectal hanger brick far the S u pp ort 
of the beating dements ere incorporated ms it single 
row In thte course Outside tbe fli e Uh ffi there Jfl a 
0-inch coarse of insulating brick and then a 44acb 
course of common red brick It le proposed to oarer 
the entire furnace with a coat of asbestos from two to 
four Inch** thick. The door Is about 4\fc fact wide by 
8 feet high sod Is made of 
Insulation brick and steel 
frame. Usually special mo¬ 
nel netil racks are need In 
carrying the heating work to 
reduce tbe area and weight 
of metal and prolong tbe 
fife of the racks. 

Tho electrical equipment 
for the furnace consists of 
the ribbon windings which 
have a maximum rating of 
100 kilowatt* or roughly 200 
kp^ and are operated otf 
280-volt, 8-phaaft, flfMyuh* 
current Adequate protection 
for them la provided by spe¬ 
cial fuses. Control and r cord 
of temperature is obtained 
by two thermocouple# con¬ 
nected through the walla of 
the furnace, one of them 
measuring the temperature 
of tbe winding and the other 
the temperature of tbe air 
In the furnace. In addition 
there la an automatic elec¬ 
tric control panel Installed 
at one aide to the rear of 
the furnace containing con¬ 
tactors and automatic 
switches providing for auto¬ 
matic control of the furnace, 
and one electrically-operated 
automatic temperature re¬ 
corder and control appara¬ 
tus. The latter gives a re¬ 
cording chart showing tbe 
temperatures of both tbe 
ribbon and the air and per¬ 
mits of variation in the con¬ 
trol of tbe furnace so thgt 
tt can be operated at 


temperature up to 1800 deg. Fahr., for which It la set 
The nlchrome windings in the furnace are connected 
to tbe control apparatus and to tbe transformer sub¬ 
station by heavy copp et wife installed 1% oadnit, ate 
tbe entire pvfcs Installation le on a fangrate oil ewiteb 
which gives k individual control from the lighting and 
power load of the factory. 

Tbe results thfcs far obtained tea* betel highly satis* 
factory, particularly wtth regard ter the gegtity of tbe 
output and the tet with white the even coin be 
brought to temperature. Tipi cteettte furnace eau bg 
brought frock ateof oM^eaogttMg to 17W dearth*, 
in is boom, For tenth* betting of a teal favteteu 
would take n*,to id haute fag nd te fete* tate** 
aboot 2i bokrar Tb*efartriefhrtfete^^ 
at fi am. tilth fati ti teeW e;** MOO dtetin* dotS, 
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O w n ikni tow tto toads* Land aitmto Am a Uto OttaMral oryotala of btonratk Fotsnham nttimte gtvw 

atta* Afoot pattom ahimu incUnod axw 

Tha various pattern is which wm fcaiiUr substance* crystallise 


Nhtarul Mim ArttiebUr Produced 
rpHIM Is nothing dry tad uninteresting In na- 
1 tars every thing in tfa* animate and In the Inani¬ 
mate world should tend to awake our loving observa¬ 
tion. The atone* In the Interior of our earth should re- 
cetre aa much of our time oa the flowers In the flekU, 
ike glittering crystals, the gayly colored butterfUgs, or 
die mysterious denlsene of the deep. 

But since the organic thing* are much more to get* 
tlDoo, and ripe* their beauty la often very striking so 
that they are *een at 
considerable distance*, 
the Inanimate objects 
receive far tv little at¬ 
tention. But the regu¬ 
lar fora -and cleanli¬ 
ne** of the man* are 
her* far more promi¬ 
nent than In the organ¬ 
ic world f very thing 1* 
pun about the crystal. 

All foreign materials 
hare teen rejected by It 
All similar particle* 
have Joined together to 
produce a harmonic 
whole, mathematical to 
lt« regularity, and 
whereevertbe same 
iubatanccs may he 
found they will always 
be bound together to 
the same way Such Is 
the law of crystallss 
tkm. 

It Is Indeed a wonder¬ 
ful law which reigns su¬ 
preme over this dead material. It demands that all 
chemically pure substances not only have all their 
constituents, hut that they assume a definite shape as 
soon aa they make their appearance In the solid state. 
One la almost tempted to say that the Ideal basic form 
of nature 1* developed by the crystal, especially those 
which were enabled to grow Independently and with¬ 
out distortion. But the majority of mlnarols con- 
slat of a mixture of various substance* and these do 
not possess any regularity of form. 


The greater part of the crystals are gradually de¬ 
posited from solution either on cooling or on era pom 
tlou of some solvent The slower this process, the 
more perfect will be the final product 
All cryatallaable substances have tbo characteristic 
of growing in all directions of their face* If the sub 
stance is continually and evenly deposited on them 
The rate of growth, to the various directions, Is not 
uniform, and thta give! them their definite shape which 
is always constant, no matter where or under what con¬ 


ditions they may have formed. This distinct shape can 
usually be noticed under the microscope at Inception 
When deposition begins In one direction the crystals 
never form uniformly, they are distorted. 

Imperfect crystal isatlon Is by no means uncommon 
This Is produced through a too rapid deposition, that 
Is, a too rapid growth of the crystal. Then crystelisa- 
tlon tales* place to one direction with excessive speed. 
In this way barred, crossed, or star-shaped crystals are 
<0outilised on pope tit) 


Hie Spittle Insect 

I N the fields and meadows, while seeking the solitude 
of nature during the summer months, white ft Amy 
masses are often seen on the grasses This is often 
called **frog spittle ' But nelthtr man nor anhnnl has 
exi»e< torn ted this foamy ball upon the plant It is the 
work of a larva from the frog hopix'r or spittle Insect 
which lives under this muss of bubbles and withdraws 
plant sap with Its 1 k*uU from the grass upon which 
It alts, we learn from cartful observation 

Tito larva remains 
hidden In the frothy 
mass and It cun only 
lie Boon when this Is 
spread out The tiny 
mile which Is then un¬ 
covered is soft liodlcd 
and pale green in color 
In the fall the female 
of this sped h Ibjb Its 
eggs tm the Me mu of tho 
grnwwTt and in xt spring 
when the eggs have 
hatched mid the larva 
has intuit Us appear 
mice, It migrate* to 
smm soft shoot bores 
tin benk Into the tis¬ 
sue*, mid begin* to suck 
the sap r l he t\ hlto 
foam begins to form 
about the aulninl Tbo 
larva takes from the 
sup all ne<x stttry food 
material required for 
its bodily growth, and 
give* off the almost 
clear unused sap In this state no buhhies are to be 
seen They are formed through tbo continual expan¬ 
sion and cnntrmUou of the aldomen which brfnga the 
air Into the fluid mass It seems very probable that the 
abdomen, during this process, 1 h also used for breath¬ 
ing In this mass the lan a lives until the last molt 
This froth cannot be con hlered a protective medlnm 
from enemies since wasps and other Insect robbers know 
full well what to find In the foamy coating, and 
they seek It diligently as a dainty morsel 
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The Motor-Driven Commercial Vehicle 

CotMvetad bf MAJOR VICTOR W PAG& MS A.E, 

7 At* department tt devoted to /At tmeret/t 0 / present and prospective owners of motor trucks and delivery wagons The editor 1 o&l endoooor to a m o wor amp 
question relating to mechanical features, operation and management of co m me r cial motor eehides 



Front-Wheel Brakes for Tracks 

HB element of speed In motor transportation vu 
tails a grave responsibility on tbe engineer In In 
Miring the safety of tbe driver, of bis vehicle and 
load and of tbe pedestrian In tills connection the fac¬ 
tor of stopping efficiency is of paramount Importance 

Braking efficiency may he easily confused with stop¬ 
ping efficiency As dercloiwd by a leading authority 
on brakes, tbe brake which bna the capacity to lock the 
track wheels Is wonderfully efficient In braking ca¬ 
pacity, but braking performance of this character Is 
prone to prove disastrous when applied to the road 
wheels of an automotive vehicle where stopping effl 
clcncy la the prlmo consideration It has been a simple 
matter for rear axle makers to design a brake of such 
cburacter as to avail Itself of all stopping capacity 
afforded by the road contact of tbe rear wheels, but 
once this point Is passed the dangerous rear wheel 
skid la Induced 

The securing of further Ntopffing efficiency, therefore, 
Is only to be obtained through additional road contact 
and this In turn Is onlj afforded through the front 
wheels of the vehicle Ueslgners of railway equipment 
soon dlscovi red this point and now wo And a brake 
shoe on each car wheel. 

Front wheel brakes are not nn experiment They 
have been In use on nmnoruus Furopenn tars for years 
and tht-lr complete efficiency 
has been thoroughly demon 
strafed The chief obstacle 
In th» way of their general 
adoption has l»een the com¬ 
plication presented In their 
design in appl.\1ng them to 
the front uxle when the 
road wheels must oscillate 
from the u\1h of the nvlu In 
the steering of this \ chicle 
A casual study of the ele 
mints embodied In the de¬ 
sign of ' the front wheel 
brake as applied to the 
Shuler line of front axles 
will serve to convince that 
the design affords a wou 
dcrfcl simplicity, tusurlng 
both tbe efficiency and econ 
omy so essential 

Assuming that brakes are 
attached to all four wheels 
of the car or track and that 
the braking capacity at 
each wheel Is equal, a simple 
computation will show that 
the application of braking 
effort on all four wheels si 
multanconsly will stop the 
\ chide in half the distance 
aa will brakes applied to 
but the two rear or two 
front wheel* Independently 

The Illustrations herewith 
shows the simplicity of con¬ 
struction of this front wheel 
brake and the mechanism by 
which the brake la operated. 


'I lm brake lever has a spiral cam surface In Its face, 
the exact reverse to that lu the upper bushing sup¬ 
porting the knuckle pin The cam lever rotates freely 
about tbe knuckle pin and la mounted above the cam 
Lever In each a position so that It can be raised by it 
Tbe operating sleeve Is free to slide up and down 
length wise of the knuckle pin, but Is keyed to the pin 
In such a manner as to force it to rotate with the pin 
around the axis 

A pull of the cam lever crunch it to rise upwards on 
the knuckle pin through the action qf the cam ami 
forces the operating sleeve in the same direction, rais¬ 
ing the toggles and spreading the hand The cam 
lever, which Is free from any other Influence than the 
cam surface remains constant with the axis of the 
axle proper, whereas tbe operating sleeve slides on the 
lwck portion of the mm lever to any position Impelled 
by the turning of the knuckle and wheel In the usual 
steering operation. 

As the actuating mechanism Is raised, tbe toggle 
lever expands tbe brake band and retards ttao brake 
drum motion In the customary way There can be no 
interference between the broking nnd steering action 
and adjustment to compensate for wear Is obtained 
by altering the length of the toggle arm, which may lie 
done with little trouble liv the average automobile 
met hunk 


Ash Hauling Cost Reduced 

O N a certain date the contract for hauling Indian¬ 
apolis ashes expired Tbe contract had hem 
held by an Indianapolis contractor who submitted a 
new bid Beginning the new year It would be worth 
184,000 a year and 954 an acre for annexed territory to 
continue the ash hauling work for a period of five 
years That was the straw that broke the camel’s 
back. The dty immediately cast about for a new beast 
of burden Tbe result was tho purchase of four 0-ton 
tracks and 25 trailers. This fleet went to work Imme¬ 
diately That waa In the winter Since that time, the 
motor equliiment has gone faithfully along, writing 
Itself off the books. During 1919 a total of 115386 
cubic yards of material was collected and hauled to tbe 
dumps Figuring seven years as the life of the trucks 
and trailer*, the Item of depredation for one year Is 
approximately $8280. Operating costs (including oil, 
gasoline, tires, repair parts, labor on trucks and trail 
era) totaled $12305. Allowance of 6 per cent Interest 
on the balance of the cost of tho equipment adds $2784 
to the year's total Then throwing in a payroll of 
$53363 the total cost for 1919 amounts to 976,439 which, 
on the basis of 113380 cubic yards of ashas collected, 
gives approximately 60% rents aa the haulage cost 
per cubic yard 

But the real mUuntuge of the motorised and city 
controlled ash-hauling sys¬ 
tem is not at once apparent 
In thc*e figure*. Recall 
that the renewal term 
proffered by the private 
contractors was not a flat 
figure of 984,000 hut rather 
that amount plus 954 nn 
acre for annexed territory 
Since taking over Its own 
ash hauling Job, the City of 
Indianapolis has extended 
Its service facilities to a 
greatly enlarged territory 
which, had it been an 
uexed under the terms of 
tbe tentative new private 
contract, would have run 
the expense of that service 
very close to 9100,000 
The Indianapolis method 
of ash collection la aa fol¬ 
lows Hornes, hauling 
trailers, wend through given 
alley routes collecting ashes 
from house to houst The 
loaded trailers are then left 
at predetermined street lo¬ 
cations, where empty trail¬ 
ers are waiting The borsas 
are bitched to the empties 
tad fee* no time getting out 
in quest at new toads. 
HswfeU* motto track 
tractors ea route to the ash 
dump* eouplt the tended 
tratyn to thq trains and 
continue on their re s p ective 
trays. 



Details of the front-wheel brake and how It la applied to the msaal motor track 
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(C7<W I <<IM 0< from pope JM) 
this eonnoctlott coma up for rather cx- 
taurtve treatment in onr general courae 
In landaeapa gardening.” In 1019 tho 
Koreot Service pubUtiwd two Inspiring 
bulletin* by Prof—or Waugh, as collab¬ 
orator “Becreatioo Uses on the Nation 
al Forests” and “Landscape Engineering 
In the National Forests.” He baa also 
outlined a plan for the development of a 
village at Grand Oaflon, Aria, 

A synopsis of principles involved may 
be gleaned from Profeasor Waugh's much 
detailed statements. Throe closely re¬ 
lated objectives of the landscape engineer 
are To preserve the native landscape In 
Its pristine beauty. to make It physically 
accessible to the largest number of per¬ 
sons, and to present its beauties in the 
most logical. Intelligible and convincing 
manner A principal enemy of the land 
scape Is fire, hence the opening of trails 
for ita fighting la most vital. Three spe¬ 
cific fields of the work In the profession 
are. The lay-out of special permit areas 
for summer colonies, the location of 
trails, and the location and betterment 
of ranger stations and their grounds 

Hummer-camp areas are In great de¬ 
mand In the National Forests sites for 
cottages may be leased for a long period i 
for a small sum Considerable colonies 
of these homes, to which the builders re¬ 
tain with their families each season, re¬ 
quire a well thought-out plan In advance, ! 
otherwise the first comers fill up the 
choicest sites bordering a mounts In 
stream, running through a narrow valley, 
or encircling completely the shore of a 
lake, often cutting off access to the water 
front or to desirable future trails leading 
to colony sites to be later developed The 
perimeter of a lake, for DO to 500 feet In 
laud, should be kept open for the common 
use of all and access allowed at intervals 
between building lota. Where suitable 
building spots, as in more open country, 
are many, home sites may run up to the 
maximum of ft acres per family One 
acre, represented by a plot 200 by 200 
feet, or 1D0 by 267 feet. Is a good aver¬ 
age Four houses to an acre should be 
(he limit of crowding. It Is better to 
open new avenues and establish other 
centers of community convenience farther 
on than to permit over-large or congested 
summer colonies. The checkerboard ar 
rangemeut of uniform lots Is undesirable 
from an pathetic point of view, though an 
Irregular division requires skill Each 
lot should contain a spot level enough for 
a building The entire hinterland will he 
at the disposition of the cottagers for 
their pleasure, outside of tho area re¬ 
served fur Uiclr private use Proper sites 
should be reserved and provision made for 
such utilities as boat landings, store, post 
office, ranger station, water supply and 
sanitation 

Trail location is complex A short and 
direct route serves expediency, and trails 
must l<e suitable for timber cutting and 
fire fighting, as well as to accommodate 
tourists, the selection of low grades fa 
dilutes climbing and promotes safety, 
the limitations of funds calls for courses 
having the least excavating, filling and 
bridging, yet the landscape engineers 
problem la further complicated, for he 
considers beauty yaluco. Without neglect 
lng utility he must connect scenic points 
and have them appear, where possible, 
from points where a major change of di 
recti on or grade mark the divisions of a 
trail into what some clever person has 
called “paragraphs” jSometlmes timber 
must be cot to open up a hidden sight, 
leaving other trees to frame the picture 
at view points the road should be widened 
for parking vehicles and benches set for 
pedestrians to rest; signboards should 
point to the view and name It, or give 
fads about It A near-by beauty spot 
appears to toast advantage as seen from an 
up-grade; while a distant outlook Is nt its 
bast firm the top of a grads 

(OtaMfnns* op page 90$) 


Addition of Stiffening Rod Im¬ 
proves Starrett 48" Micrometer 
Caliper Gage 

Tbs wofrknewa gtarrott Hn* of No. S4 Mi- 
■r om ai a r GaUpor (km hu recently h— suppb- 
aat ati d by tks addition of a now matt. No. 
*4-A, which fa ohmlfar to tho 4$-la*h Su of No. 
14 oMCptfiur that to No. 94-A ho* Woo added « 
stiffening rod rsiaforctng tk* entire faOCtk of tin 
Won. and oho Ws low* 4 ImW 4mp la ph«o 
Of tW t-lnoh low* with Vhhfa tk* No, 14 ***** 
ar* furmlaWd la th* 11 IS, t4 and M-tWb o* 
wtn os 4SdMk dsfls. TW Wan* or* graduated 
In Kh*. litiw, ttnda and Mtk TW Wad or 
jaws sort s asIHs ry tram potato and mar W 
www i d so tint tW Won way W —I ***oroto- 
lr lit nils. Atfank—its ors also nod* to flCp 
re **d off tW **4* of tW *a*par so th*y may 


W wd to art Inside or ootaido calipers for nak- 
ia« eW or drive dta, «te TW inside caliper* 
ore Met against tho inatd* fao* of mite and re*t- 
in* *q th* **ot of tW attachments. keep thou In 
porrect Ifno. Tho ootaido caliper* are art 
asolnat on extended scat of tin attachment tn 
Un* wljh tW Inside fame of Um mm m tint 
both liudde and outside coUpera may be **t to 
ifiw with each otWr Thf* amjr* may not only 
W act by tW graduated beam bat varied by tW 
mic romete r adjusting nut to rood In thawnadths. 
TW Warn and attachment*. Hko the Jaw*, or* 
Wrdened and ground, insuring fans s er vi ce . 

Starrett Micromotor Collper Gage* Now S4 and 
No. S4-A afford greater wop* than any otWr 
tool of tiwir kind mad*, sad or* widely nsod Is 
many ladaatrfaa for th* aooarato nnaanrsmoat 
of relatively fa— lUmswrions, TW aonatraetfan 
and apptfaatha of tWao gage* oro clearly As*. 


tinted on mw 1M of tW now Starratt flstalng 
N« it 

Starrett Tool Makers' Buttons 
Now Available in 1-Inch Size 

From the many machinists and tool nmWra 
who have found Starrett .800-lnch, 400-Inch and 
Mt-Jncb tool maker* * boUotu a time-saving 
otmvenkmoo-^peelaUy on Jig ant) die work- 
ha* come a strong dmand lor these button* in 
a 1-lneh also. Ia response to thl* demand, TW 
L. A Stnrrott Company now offers StarTOtt 
Tootanakora* Bolton*, Set No. 4S4-D, hardened, 
grooad and lapped square with tW end to tW 
2-Inch sfaa. A full deacrlptioa of tWaa fa W a, 
with mu at r a ti o n a fa given on pages 111 and 117 
of tW naw fitamtt Catalog No. **. PaUbWd 
by TW L 8. Wwntt Oo,, Athol* Moo*. 
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Recently Patented Inventions 

Ducriptkm <f frcmlty Pdtntoi Jhchmicd. mi Ekdrkal Dmkm, 7**6, fSnw 


] 


PerUlnliK to Aeronautics 

« oNTUOL.—W ft LahuoM, 01 Hupf St 
Stamford, Conn Thin Invention relate* t« a 
control which 1> aqually applicable to lighter 
And heavlcr-than air" machine* aud In the 
latter cam maj be applied to anjr dr el red type 
i«f plane. Tba device lncludi* a duplicate *ct 
of control*, each art comprising a rodder, rlc- 
vatora and ailerons, operated by two inde¬ 
pendent Joysticks In the fuaelajre and meaua 
extending between the Joy-atick* for detachably 
connecting and synchronising the movement 
thereof 

Pertaining Co Apparel 
GARMENT FASTENER —K D LaVxllb, 
3529 Cambrilling Ave, Bronx V Y The in 
ventlon re la tea to aeparable fantenare for |»r 
manta, especially designed for oae on ladlea 
undershirt*. Among tha object* la to provld* a 
simple device which la readily and quickly 
operablt to affect tha faatealng or unfasten, 
lag of a garment or other article ta which 
It la applied 

WEARING APPAREL.—A Blattmsb. 70S 
Penn At* , Pittsburgh, Pa. Tha object of 
thhi Invent loo la to provide means la connec¬ 
tion with dreia ahlrts for holding tha tails of 
the shirt down to proper posit km, aad for 
bolding the entire shirt In aettlsd position on 
the body A farther object la to prevent ball 
lag of the ebtrt at tbs waist line especially 
with trousers worn without suspenders, 
m\BRB’ SANDAL —W C tm in, Bethesda 
Md More particularly ths Invention relates to 
dlvrra footgear ta the form of a weighted 
sandal to be worn over a gum or similar 
boot so that during periods between diving the 
diver may slip off the sandals and walk In 
the boots without undue wear of the foot 
portion of his suit and without the necessity 
of having support for this purpose 

SHIRT— II II Rainnqi’U, e/o First Natl 
Banh, Loa Angeles, < allf An object of this 
Invention Is to provide an article of the char¬ 
acter spec!fled having Interrhangcshle cuffs 
and Interchangeable front plait, arranged to 
be connected to the shirt body or disconnected 
so that these parts which become soiled moat 
Mhlr Buy be removed and replaced by clean 
ports. 

GARMENT —A. F OwtssaT 1586 N Topeka 
Ave, Wichita Kans. The Invention partlcn 
Urty relates to garments of the overall type 
An object Is to provide a garment which will 
freely easily and automatically adjust Itself to 
all movements of the body and which will r*- 
Uevs of any strain or pull the shoulders or 
other parts not well adapted to bear tho same 
and evenly distribute any such pull or strain 
over parts beat adapted to bear the same 
GARMENT KA8TKNKB —B. J F Warn, 85 
IH»t Ave, New York N Y This Invention 
relates to a device for fastening a turned up 
collar of an overcoat to maintain It tightly 
closed, th* device la also adapted to be used 
about the sleeves at the ruffs or for tighten¬ 
ing trouser legs More particularly tha inven¬ 
tion relates to a device In which a strip of 
material, usually elastic Is employed provided 
with pointed hooka for pent rat log the gar¬ 
ment. 

Electrical Devices 

ELECTRICAL CONNECTOR. — L, Van 
Arran, 170 Spring St, Ominlng N Y An 
object of tbla Invention la to provide a con¬ 
nector which can be eecurely locked so as to 
prevent possibility of accidental disconnection 
due to vibration or other causes. The connec¬ 
tion Is especially designed for use In restricted 
areas, sorb as the Inride of motor cases and 
swell places as have restricted free length of 
cable or wire 

ELECTRICAL FIXTURE —K L. Bctls* 
740 SB. ftdth at. Chicago, 111 An objaet of 
the lavnntlon la to provide an electrical fixture 
in which means is provided for insulating elec¬ 
trical conducting means from the parts main¬ 
taining eoch electrical conducting means in 
position A further object Is to provide a de¬ 
vice that la ornamental In appearance dura 
Ms In coaetrartJoa aad thoroughly practical 
commercially 

Of O ff un l Interest 
CABINET— Q Poll, 1918 Harmoa ft., 
Brooklyn, N 1 This laveatleo relates to a 
cabinet which shall bo atroog and durable yet 
net cumbersome la construct!#*. The cabinet 
!• oopeciaUy adapted for woo by eeaUnta, and 


I la constructed to receive a tray for receiving 
the numerous lenses utilised for rye tastlag 
the entire tray being readily removable for 
tbv purpose uf cleansing, etc. 

HOI ID "VOY HYGROSCOPIC IRON SALT 
AND TTIK PREPARATION THEREOF—O 
Rohm, Darmstadt, Germany Tbs invention 
relates to a process for the production of aon- 
bygroaeuplc iron salt especially suitable for 
tanning purposes, comprising concentrating the 
water solutions, which contain iron, ehlorin 
and sulfuric acid la the proportions by weight 
corresponding to the formula Fe S0 4 Cl, ua- 
dcr reduced air pressure until a water content 
of 97 per cent In reached 

CROCHET COTTON OR WOOL HOLDING 
DEVICE.—W U Caowatx, 87* Pacific Ave 
Detroit, Mich Among the objects of this In¬ 
vention la to provide a convenient means for 
sop port lug the ball of wool or cotton se that 



a raurncma view or the imvu*tiom 

It is kept clean and can be drawn from the 
ball or roll is need A further object Is to 
provide a device which Is light and can he 
supported on the wrist of the user and Is 
tnsde with a handle In which the crochet hooka 
can ba stored when not In oae, 

( UmiNO GUIDE FOR COLLAPSIBLE 
TUBEH.—G H Niidunqib, c/o Peerless Tube 
Co Bloomfield, N J The Invention relates to 
, weans for Indicating the relative position of 
the closing machine with the printing on the 
collapsible tuba In order that the closing ma¬ 
chine may be applied parallel to the bottom 
end of tba tuba, and to cause the folded end 
to aaauma a folded position perpendicular to 
tho uvea or tbs tube. 

PIN TICKET —J H. Bam*, 1764 Amster¬ 
dam Ave, New York, N Y An object of the 
Invention la to provide a pin ticket folding 
fastener which is composed of a single piece 
of wire and which may be operated to punc¬ 
ture good* and secure the ticket In place or 
may be positioned ovor the edge of the doth 
or other article without scratching or marr¬ 
ing the doth or other article*. 

WATERPROOFING COMPOSITION — T 
Bossuajw, 886 Cora ell os St, Brooklyn, N Y 
The object of tho Invention Is to provide a 
method or treating bags or woven material 
such as are used to cover food or confectionery, 
la such manner as to make the material mois¬ 
ture proof The composition Includes gelatin, 
water and glycerin la proportions of one-half 
pound gelatin, eighteen ounces of water aad 
nine ounces of glycerin 

DISPENSING FAUCET—A B. Gasan, 161 
7th 8t, Han Francisco, CkL The principal ob¬ 
ject of the Invention Is to provide a root 
beer dispensing faucet which through various 
paasagee and combinations of said perns g*a 
wilt allow the component parts of root bear to 
pass through the faucet singly or la numbing 
Uona A further object Is to provide means 
by which certain combination* are paseed 
through the faucet la a fine ttraam whJJa 
others arc paseed without say pmsara. 

Hardware am) Tools 

LATCH— L W Hollas o. Pleasant IUS, Mo. 
The Invention has for Its object to obviate the 
n ee m al ty *f slamming a deer la order to tenure 
Its latching la overcoming this use Is made 
of a nUdabte latching dog which projects nor¬ 
mally in such a penmen that it may be en¬ 
gaged by the latch lag lug so that the weight el 
the dog aloqe la ratasd prior to tho Pegs gam sa t 
of the latch to hold the doer closed. 

PIVOT SPRING *lNGto—0 tATWHtm. 
ISO W Superior St, Chicago, IB. The abject 
of the leveadou to to provide a wring hinge 
which may he need tor double evtagtag doogu 
without Injuring the deer or the import OS 


with assurance that the doer vE net to the 
meijuar desired. A farther object If to pro¬ 
vide a wring htoge which docs not require 
stfpnrtnew la mounting, and wring driving 
mechanism which la adjustable. 

COMBINATION PADLOCK.—W ft. McAooo. 
4U4 W 21st St, Chicago, IB. Aa object Is 
to provide a pad lock haring a toachto which 
Is hold positively by a removable pin and 
which is provided with character bearing 
wheels or riaii that are countersunk, eo as 
tn prevent Injury to the wheels by a Mow 
from a hammer e» the Uke. A further object 
is to provld# a loch la which there are no 
projecting paru or wrings that permit the 
one of tools to put tho kwh out of commission 

CASING 8PKAR.—W J SHUMUa, Santa 
Paula Cat The taveatkai relates to tools 
used in drilling wclto and more particularly 
to fishing tools. Ons of the principal objects 
ts te Increase the scope of neetotowe of a 
easing spear aad eliminate a multiplicity ef 
separate and Individual tools. Another object 
Is to provide a eastog qmr with means ren¬ 
dering the earn# rwerelbU to permit of its use 
alth*r as a “Jar op” or “Jar down” wear 

SHADE BRACKET — 1 W H. Booth, 425 W 
146th BU New York, N Y The object of tbit 
Invention la to provide a bracket capable of 
application to the aide strip of the window 
eash without any extraneous securing m eans. 
such bracket bring capable of retaining the 
end* of a pair of shade roller* to applied 
position, thus avoiding the necessity ef two 
separate brackets, where shades of two colors 
are fitted to a window frame 

BPRING SLIDE DOOR JAMB OR LATCH.— 
F Clask, fi’Calle de Juarea 82, Durango, Mex¬ 
ico. One of the objects of the Invention Is to 
provide a door Jamb or latch having a rela¬ 
tively movable member which when used In 
combination with a locking mechanism carried 
by a dour, may b* actaated to permit move¬ 
ment of tba door without the n ecessity of 
actuating the looking mechanism carried by 
the door 

COMBINATION AUTOMOBILE TIRE TOOL 
—r Emmsssoobs, 8644 Chippewa at, fit 
Louis, Mo Tho Invention relate* more partic¬ 
ularly to a combined tire tool adaptable for 
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uaa In taking off aad replacing tins, and la 
applicable alike to what arc known as 
‘straight ride * tires In demountable rises, 
and clincher’ type tires of other rims. 

RIVETING TOOL—A I Auuur aad F, 
L Mtatt, c/o Pope Hardware Go*, Monroe, 
L*l The Invention particularly rriatea to rivet 
holders adapted to hold the made head of a 
rivet while the other and to bring headed. The 
object to to provide a holder which Is «w* 
elally adapted for use with channel member* 
or the Ilka as for Instance, ta the ass embl ing 
of end cross members and the side members of 
aa automobile chassis. 

COMBINATION AAHBBOUH IRON AND 
GRATE.—A. EL FkooH, Santa Maria, Cat 
This Invention la particularly adapted for 
cump use or where It to fieri roue of cooktog 
over an open fire. The principal object to to 
no construct tho dories that It may be raised 
or towered according to the heat of tho fire, 
and that may he teaatpclatod to tarn the 
edible* over so as to preacut all rides to the 
action uf the heat 

1 D&nt PLATE KMT.—W Maria, QmL De¬ 
livery, Tarpon ftpringa, Fla. The torsade* 
relates to a key serving far turning a deck 
plato by garaging the pins of th* key ta the 
pinholes of the deck plato. The general ebjeet 
ef the iaveatkm to to provide a hey ta Which 
the melton Dairying the jrine tody hare, 
retotlv* movement tor perittontag ths ptea at 
different distances to suit (he pi nh oles ta 
deck plate* *C different riven 

LOCX—A. Lapel fhMrifi. Cm. Thtfi fft 
vuatiea hgeftr «• ebjeet to yterifit * etfftftr 
look to use with uerttee Mn ft riliftnhf 
the loch ton tha ogporitv ride of the doer 
to thkt wen Nfcteh th# merttet ink J* fitofth. 


lea for instance, te Into diode Wh e r e the 
! morttae leek ja arranged en the- hw too* 
end the auxiliary talk beta* embedded to ftp 
door and opotaUe from outride the door end 
haring meane for eaatmBtag the moetim testa 
SHEET COUNTER*—M, H WKU 44 V Ifith 
Bt, Now York. N Y The primary object ef 
the invention to to prorift# a c ounting eojtfier 
or soon ting gag*, tor determining the number 
of coupons or tickets to a peak, ff ft to 
ts mining the number ef sheets of material ef 
nay elaae within a atagt* stack, the gag* er 
eaBper haring tadexed means whkh to readable 
direct to amertate the number ef Shoots 
pl a ced to the gaga 


end lighting 

GRATE BAR AMD SUPPORT THMUMuA 
—*■ B. MoCoVKfitL, 24 R. 6th It, Newark. 
N. J The tavantlen rriatee to grate have 
which are readily tatsrsheagsable; an object to 
to provide a grate bar baring high mad lew 
transient at both —da, and provide eupportv 
ter th* grate bur s* that the totter may he 
anpportad upon rithsr tta high or low t mm* 
a Iona 

GAR BURNER.—ft. ft OteWWULL and J EL 
McCrhaov, e/o Okmulgee Writing Works, Ok¬ 
mulgee, Okto. Tkls Invention more particu¬ 
larly relates to a gas burner ter net ta «H 
fields ter firing the bolters with low pmssars 
g*a and matetetelag proper stsam prueearr 
for drill work or tho Hka. It to th* p ur pos e 
of ths Invention to provide a device which wUf 
operate effectively and continuously without 
clogging up or falling to operate. 

Machine* mi Mnduutienl Dgytots 

MATTUKB8 BEATING AND ft HAPING 
machine.— w b. Know, U46 Hampshire 
Bt, Ben Fraorleeo. Cat Tha main object of 
this invention la to accomplish by power what 
la now done by hand Another object to te pr^ 
rid* e power driven beater with means for 
ohanglng the stroke so as to vary the fores of 
the Mow on the mattrrw ta It* pru e eee of 
terming end suing, and for turning nod slid¬ 
ing the mattress under the beaters. 

HYDRAULIC RAM_ J O. Katadwl Pert 

Btdwsll, CaL This Invention Ja nor* particu¬ 
larly Intended fur Installation ta connection 
with anbtHTansaa water stratum* at different 
levels. Tha general object Is to provide a hr 
drauite ram adapted to he installed la a cased 
well extending between subterranean stratums 
that Is the upper and lower levels ef rtae of 
the water In a welL 

APPARATUH FOR BLRACHING, DYEING, 
■TC —M. PoeTtsoff, Overlook Bd , RMge- 
wood, N J Aa object of the Invention to to 
provide a construction whesuta strings or 
■tripe of cloth are antematloalKy changed and 
refolded in a more or lens oen tin uoue notion 
during the dyeing, bleaching or washing op- 
mutton so that permanent creases win not be 
termed ta the doth, and the p r oosm will alee 
be shortened. 

WATER ELEVATING UNIT.—E, to ftCHC- 
uakbi, Hilbert, Wli Tha Invention rriateo to 
a water elevator Including a pump and a 
driving medium therefor Among the objects 
la to provide a wind motor which will fuao- 
ttoa ta the moot variable and lightest ef 
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Th* two teflt Add* from which to draw 
iUlsmooi of ncreatieto aaglafwrinf 
work itod r accomplished and planned 
iM for that happy time when Oou 
turn mow provide the wherewithal ore 
tbe National Puki and the Notional For 
mi Bervto*. In tbe parks It Is called 
l a ndscap e engtoeoriag and the now do- 
pertmeut vw opened in 1918. The direc¬ 
tor * r eports show the manifold activities 
of Am profession to Include Vista cut 
ting, denting away trees that are down 
along roadsides general eHm tuition of all 
dead trtsa, location of roods and 1 ridge* 
team planning forestry and the drawing 
or censorship of plans for all bondings 
to be constructed in any of the parks 
whether by the Government or by public 
operators of hotels and Conor salons. As 
modi effort haa been expended In advising 
what not to do aa upon what to do 

Items c hos en from a long list of actual 
construction or recommendations for the 
futon* are unite assorted Various camp 
grounds wen arranged for the numerous 
motor tourists and essential utilities pro¬ 
vided Some present buildings not in 
keeping with mountain iandecapes were 
altered es in the covering of an ugly poet 
office with baric. In Yoeemlte the dl 
rector spent half a year upon plana for 
extensive develo pm ents of the Park com 
pony# which are already under wey ac 
cording to this unified scheme He also 
planned the village of T o o cm lte allowing 
commercial Industrial and residential 
■ones In Mt Rainier he approved plans 
for bondings In 1 aradlee Valley An ad 
mild strati ve group was designed for 
Longmlre Springs In northern Califor¬ 
nia a redwood forest proposed as a future 
park was inspected At Grand Cation tbe 
j elocution of some buildings and plans for 
an automobile camp and administrative 
group we r e made In Yellowstone new 
/tiling stations attractively made of stone 
and logs were put In sketches made for 
new ranger stations and alteration of 
acme present buildings of public (per 
a tors recommended At Rocky Mountain 
Park the site offered by the village of 
Fates Farit for administration buildings 
was passed upon the structure* consM 
ored and rustic gateway* designed f>r 
roads entering the park Standard signs 
for all parks were designed of metal with 
plain gre en lettering upon a white ground 
and to be affixed to posts Instead of to 
growing trees. Insignia to distinguish 
the various branches of tbe aervloe will 
be worn 

As the widespread urn of automobiles 
and the motor tourist camp were a devel 
opmant not at Drat anticipated no the 
probable future use of airplanes is sag 
tested Provision must be made nlti 
stately for landing place* signs and hang 
are to accommodate air travel. We may 
look forward to a time when funds will 
permit building a community center In 
each motor camp where tourists could 
gather under shelter for sociability or to 
beat let tores where they could mt read 
write buy supplies get man use bathing 
and laundry facilities or study collections 
of the flora fauna and geology of the 
park visited 

Is the National Forests no special flnan 
rial provision has been made strictly for 
recreation though advance work and 
Idas* have been started mostly by men 
imdat»fl In other aspects of tbe forest 
werithhd witt funds saved from other ap¬ 
propriation* or provided fay pubtic-ejnrited 
citfiMaa q t the xegtoui moat accessible to 
the use e* the improvement* Thus In the 
national foreata of California eight free 
toasshoris of sites have boon given to 
nimanlfttfl torn flfl to W mtiea distant 
these to ton ASffrfes and one. each to 
Oakland, ftacrastento, Fmoe, San Weao 

aj a j MSag «i!Bs?«**! 
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sens sad taxpayers The business men j ft 
Sacramento are so pleased with their* 
that they are raising a gift of $10090 
with which their city may build cabins 
In the eastern forests of the Seventh IMs 
trict including those in Arkansas Ala 
bams Florida Oklahoma South Carolina 
Georgia North Carolina Tennessee Vlr 
ginia West Virginia New Hampshire 
and Maine survey* of recreational poaai 
bllltle* have been made of the 1 Isgah In 
North Carolina the W (chits tn Oklahoma 
and the White Mountains in New Hsmp 
shire and Maine Area* suitable for 
camp* will be reserved and a start hat 
boon made In building fireplace* and sant 
tarr convenience* at place* most used 
jy transient* as in the White Mountain* 

Mr Arthur Carhart employed deft 
nltely as the first recreation engineer in 
tbe Uni tod States Forest Service eeoceu 
tratts hi* time upon the Second Dlstri t 
comprising Colorado Wytming Nebraska 
Booth Dakota Minnesota and Michigan 
In the ban Isabel In southern Colorado 
001000 acres bare been planned as a unit 
A number of utilities have been already 
put In in selected areas as shelters wstir 
supply sanitation fireplaces etc Two 
organjxatfa ns of cltisens of neighboring 
towns financed three In the 1 Ike Forest 
or Colorado *re attractive log ifcriters In 
tbe Shoshone of Wyoming Wapiti Camp 
Is a splendid sample of what can be don* 
for about $1000 A neat log hut, cement 
floored haa three entirely separate <s m 
partments two bathroom* with running 
water modern plumbing so 1 shower* ami 
a smaller alcove Just holding avoid stow, 
snd aster tank M 1th free fuel at hand 
the tourist applies his match and cooks 
s meal while heating his 1 ath water On 
tbe around* are hydrant* garlago pit* 
fireplace* benches and tables Mr Car 
hart thinks the use f th« forest* of Ills 
district alone nould justify the building 
of ten such stations a iear for five year* 

Ibis summer tbe planning < t the flat ler 
region of tbe l dorado National b rest 
will be undertaken and Mr Carhart ha* 
•1 readv spent wane nxnths In outlining 
the h iped for fntnre of the canoeist« last j 
frontier hi the Superior Natl >nal Tort at 
In far tu rthern Minnesota up to the Ca 
nadtan bonier Within a million acres the 
timber is Interrupted by 150 000 acre* of 
lake surface which determines the cl ar 
acter of the prop* sed development W th 
out motor reads and railway* wnter 
form* the avenue* For easy pleasure « 
seven day met r b*t trip is outlined tak 
ing in six lake* an Indian Tillage several 
waterfalls and rock cliff paintings Icr 
the more hardy vacation seeker* canoe 
trip* <f three seven and twenty days 
have been outlined and proper provthlon 
worked out for boat Ian lint* stores ho¬ 
tels ramps at the end of each days 
louraey portage trail* laid out places 
for pack and canoe rests indicated snd 
signs designed to lead stranger* safely 
through the wilderness Bach sign would 
be risible ahead from the last one 

Scattered all over our country are pub 
lie lands awaiting fund* for their fuller 
recreational devclopm at and dependent 
upon the creation of public sentiment that 
will teach the hands of taxpayers to find 
their pur s es Iowa to take an example 
baa plans for a comprehensive system of 
state parks Its Conservation Commis¬ 
sion haa already secured several tracts 
and hopes ultimately to hare a park ar 
ceaalble to any resident at a distance of 
not mote than a county from hi* own 
home The American and Scenic Prteer 
ration society an organisation with head 
quartern in New York City ha* alrtady 
done some valuable work in developing 
public areas for recreation uses 

Phflsdeiphia’s Tsar Bomba aad 




tshai *s 
fhe answer 

Given a bolt and a nut— 

Can you increase their efficiency? 

Bolts and nuta are ancient hutory Their use is at 
old as the metal-working industries, their applica¬ 
tions myriad 

Can you increase their efficiency? 

Up to a few years ago, your answer would have 
been—and rightly—* Of course, use washers! * 

Then came the step beyond the washer—the lock 
washer—an active force holding the nut to its job 
instead of merely offering a passive resistance to 
its loosening 

But today—to get the utmost in efficiency from holts 
and nuts—your best answer is to be found m the 

NEVER SLIP 


(Continue* from p*$e 197) 
tak* tb* trail in motorcycle* with tide 
can and overtaka th* fleeing motor car 
Shooting from a motorcycle goto* at a 
mu* a mlnuto 1* haardou* burin*** ati 


LOCK WASHER 

the only washer with corrugated gripping surfaces I 

These corrugations give the Neverslip 60 % greater 
grtpptng power than any other lock washer—as is 
proved by the Scientific test of disinterested engi¬ 
neers whose report will be mailed on request 

Our booklet — "Rattle*—A Gripping Story " 
mil give you intenetuig fact* about Neper- 
*ltp Lock Waehmr*— and how they help in* 
ctmn th* efficiency of your product A 
copy will be matted you frta on ragout. 

Lock Wmohor Dm— o n 

National Umbrella Frame Company 

30* aad Ttopaoa 3U. PUaMphh, Pa 


Hardware and Auto Supply 
Dealer* can mtppfy you with 
tht* apodal Vear'e Aeeort- 
ment of S30 Navaratip Lock 
Waehare of aeeortad sixes. 
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RECENTLY PATENTED INVENTIONS 

on tinned from pmge SOS) 

Machine# and Mechanical Device* 

t KNrRlH’GAl l'DMP-L A Mvksh Box 
n Hesbrlght ( it/ CaL (Inn of the foremost 
objects of the Invention It to provide a self 
balancing runner for centrifugal pump*, the 
object bailie obtained by the ut*e of a baffle 
plate for isolating the Imjieilrr dial* from the 
reduced pressure at the pump Inlet, thereby 
leaving the runner to float freely In the pump 
raae and relieving end thrust thereon 

SEWING MAC1ITNK —A A Bin ton c/o' 
Jen n la it* Tfore Works f S*rp Park Are and [ 
Hale Ht Brooklyn, N \ Among the obJ^Tte j 
of tbe Invention U to provide a sewing ma 
chine In which the work In preaeoird to the 
needle upon a traveling carriage In straight 
It non without any iddewW wabbling Tbe In 
renthm baa particular reference to tbe car 
rlage con at ruction and lie a—relate parts, 

WATHH FEED FOK 8 TKAM BOILERS — 
W A Whitmush, Nrluonrlllr Ohio Tbe prime 
object of tbe Invention is to provide a receiver 
to which the food water la delivered by a 
supply pipe and so associated with tbe trap 
that with each operation of the trap the water 
will flow to the holler from both tbe trap 
drum and the receiver whereby any predeter 
mined amount of water may be fed to tbe 
boiler with each operation of tbe trap 

T1UH CONTROL.—J h WlKKMM, 28 Goal 
Ht Hempstead N Y Tbe Invention relates 
more particularly to a time control for use In 
connection with the operation of a photograph 
printing machine, although not necessarily 
limited to this adaption An ubjoet la the 
eonatruetlnn of a device which will automat 
(rally release the parta and extinguish the 
source of Illumination upon a predetermined 
amount of lime having elapsed 

TURBINE—L. K. Gmtsis Bell flower Mo 
An object of tbe Invention Is to provide s 
turbine embodying but relatively few parts 
which renders tbe device of simple and cheap 
conatruetlon A further object Is to provide | 
a turbine rotor having an arrangement of dlaks 
having concentric annular corrugations A 
still further object Is to provide an antnmatic 
arrangement of governor for controlling the 
valves In accordance with the direction of tbe 
flow of steam 

APPARATUS FOR RECORDING MOTION 
AW SOUND —It, D Ghat, Midland Park 
N J The Invention relates to apparatus for 
producing a moving picture Aim and a sound 
record In synchronism. The object Is to pne 
vide an apparatus fur recording motion ami 
souud arranged to encompass a number of per 
formers, say actors, players or musical In -1 
■truments or other sound-producing media | 
distributed on a stage or other support for 
producing both a klnetoacoplc record and a 
sound record 

KRYHRSIBTR PAN—U, M MrkaAT Ml 
lings, Mont The purpose of the Invention is 
to provldr means controllable by tbe oiicraior 
for changing the pitch of the blades, and for 
reversing the direction of such pitch lly 
tbe aid of this device a fan nr a propeller can 
be ao manipulated as to produce an luflnlte 
number of variations In the volume of air, gas 
or liquid controlled so mat the velocity and 
volume of the curnuts may be regulated 
without changing the speed or rotation 

Medical Device* 

KAUW TKFTH ATT At llMENT-—H Flio- 
anatj and W Biiarr, address It PUsherg 1300 
Play Arc, Bronx, N Y The Invention has 
particular reference to an attachment adapted 
to seen re false teeth lu the mouth of the 
wearer It comprises elements hinged to the 
opposite sides of tbs plate and means for 
normally effecting the movement of sabl ele 
■Bents to can *c tbe same to grip tbs gums and 
to prevent tbe teeth falling when a person 
roughs or aneesea. 

Mnakal Doric** 

TUNING ft? 1DW FOR TRTTMPHTfl AND 
TIIK IIKH-F II HTffivtKMirp, Stillwater 
MLun The Invention relates to an adjustable 
atop by which to determine the position of 
the slid* to produce a note of desired pitch, 
from the Inatruracut The object I* to provide 
g construction embodying tbreadedly engaged 
parts and stop members whose relative move¬ 
ment takes place without danger of Impair 
ment of the threads. 

BOUND rOOTV-W B. Lniairrow, West Pem¬ 
broke Maine. The invention relates to string 
Instruments and mors particularly to violins. 
The object is to p rovi de a post which may he 
positioned directly under tbs bridge and by 
menna of which tbs of tbe sound 


waves are given more carrying power together 
with a more resonant tons quality Tbe post 
nay be conveniently utilised In connection 
with different types of strtngtf/histriimeats. 

Prim* Movers and Their Accessories 

8AKFTY URANIC—C Gams Cornwall 
landing N Y The Invention has for Its ob¬ 
ject to provide a safety crank particularly 
adapted for use la turning an Internal com¬ 
bustion eoglne over for starting the same, but 
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which Is not necessarily limited to this adapta¬ 
tion, and by means of which, upon a bark Are 
occurring * retrograde movement will re¬ 
sult through an arc of such smtllnrK* ns to he 
well-nigh imperceptible so that no injury to 
the operator may result. 

VTTLTANI/1 tt.~ W R Yotnrons, Alexan¬ 
dria 1 41 This Invention baa for Its object to 
provide a device of the character specified 
which may be attached to the exhaust pipe of 
an Internal combustion engine as for instance 
that of a motor vehicle to support the vuU 
canlxer in position for use and to beat the 
viilcanixer by the heat of the exhaust gases. 

Railways and Their Accessories 

RAIL JOINT — (» J Mrsviu, llaradero 
FC( A Buenos Aires Argentina. The gen 
oral object of the Invention la to provide Joint 
elements to Insure fbc free expansion and 



A PLAN AJIP HIM VISW UP T11B JOINT 

contraction of the rails under changes of tem¬ 
pi ratura and the maintaining automatically 
of the Joint bolts at right angles In the rails 
without straining the bolts, and to prevent 
Jars or shocks as the car p ass es over the joint 

DOOR OPERATING MECHANISM —J M 
Ponhu, MW 81st St. New York N Y An 
object of the Invention la to produce a power- 
oiteratiaff door mechanism for railroad ears, 
coaches, street cars, and subway trains where 
It is essentially necessary to handle crowds 
and nil and empty coaches aa fast aa possible. 
Another object la to provide a door operating 
mechanism which may be operated by oue 
man surb as tbe motunnan or engineer 

We wish to call attention to the fast that 
we are In a position to render c om pet en t serv¬ 
ices In every branch of patent or trade-mark 
work Our staff la composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepart and prosecute all patent 
applications, lrrsspectivt of the complex nature 
of tbs subject matter Involved or of tbs 
specialised, technical or sctsntlte knowledge 
required therefor 

TTs also fear* associates throughout tbs 
world, who assist to tbs p r oes su t l es sf pa taut 
and trade-mark applications filed lu aU sous- 
tries foreign te tbs United States, 

1CUNN * CO„ SoUdtort s t Patents 
Wool worth Bulldls g, OTBW YORK 

Tower Build tag, CHICAGO, ILL 

Scientific Americas Bldg. WASHINGTON, 0, C. 
Hobart B uOdlu *, BAN nuffCIBCO, CAL. 


best If a bit la made It Is mere aoctdsnt. 
Then, too, the police take *U tbs risk of 
collision Not long since « gang of youths 
too, tbe police take all tbe risk of colli 
nloo Not long since a gang of youths 
uaa arrested In Philadelphia for automo¬ 
bile stealing and tbe leader, a seventeen- 
year-old, boasted of tbe tricks used by 
motor car thieve* to escape tbe police He 
explained that a scries of left-hand turn* 
at forty mils* an hour will Invariably dis¬ 
tance tbe fastest motorcycle If It is carry¬ 
ing a aide car. aa is usually tbe case 
Kvcn without tbe aide car, according to 
this expert, a motorcycle cannot turn 
with safety at as high speed us an auto¬ 
mobile, so that escape la only a matter of 
continual turning 

Some months ago a Trenton motorcycle 
policeman waa shot and killed by a boy 
automobile thief fleeing from that city 
He had overtaken the car and rode along 
Hide, or within a few lengths, for nearly 
a mile before he was struck with the fa 
tal bullet It la contended that bad he 
iron equipped with a tear bomb bis life 
would have been saved, In all probability, 
aa he bad plenty of opportunity to throw 
It Into the cat Another advantage of the 
1>oinb for this kind of work 1* that It 
makes a stain on motor varnish by which 
the car may he recognised by police else¬ 
where, If the driver escapes his first pur 
Huers 

'These tombs will not to used against 
e\ory crowd that creates trouble,” says 
suiierlntcndont Mills “They are for use 
only ngaltiKt mobs tont on destruction, 
mobs that assomo dangerous proportions 
and that cannot to dlsperiuvl by ordinary 
methods. A tomb squad Is being formed 
for each police division, and these men 
will to trained lu the use of the new 
weapons. Only men who can keep their 
heads lu emergencies will be appointed to 
these squads.” 

Copper-Fouling of Ordnance 
Materials 

{Continued from page 19 7) 
of sheets, bridges, tanks, piping, etc, are 
concerned 

Without giving a detailed description I 
inertly recall that tbe metal to to applied, 
that Ih to say, In the present case 
the tin lead alloy In Introduced in 
the form of 1 nun to 2 ft mm 
diameter wires In the central part of 
a blowpipe noxxle (oxy hydrogen or 
oxy acetjIonic blow pipes) Thin thin 
wire Is drawn longitudinally through the 
noxxle by means of a turbine actuated by 
compressed air When the htow-plpe Is 
properly adjusted the melted metal is 
transformed, as It comes out of the noa- 
xlo, owing to tho momenta neons depres¬ 
sion that occurs at that very place, into 
comparatively low-temperature particle* 
which are expelled with extreme violence 
by the blast of air 

Tht*mi particles stick to the surface to 
to covered, which can, In this manner, 
receive a thick or thin coating as desired 
In order that such coating may firmly ad¬ 
here to the surface on which it In pro¬ 
to tod It la most Indispensable that this 
surface should be properly cleaned by 
means of the sand blast 

Tlie Rchoop metal spraying pistol Is 
recommended on account of its facility of 
working It* dimension* are 15 x 15 x 10 
mm and It woighs IMi kilo* (a little over 
3 lbs.) , It enables projecting about 8 
kg (16 lbs.) of tin lead alloy per hour 
Now, the quantity of metal required for 
each shell Is very small aa shown by the 
following table 

75 mm gun 6 to 8 gr 
155 mm gun 25 to 80 gr 
820 mm gun 80 to 100 gr 
Therefore, shells can be coated In a very 
short time Beside*, the coating* obtained 
In application of this Scboop process ad 
here most firmly to the surface and never 
detach themselves from the shells daring 
their handling and transportation. 

The brief statement given above Won* 
irate* the uaefulneaft of thte. Intention. 


September if, lilt 

| "The ns* of this process," writes O ri o nd 
Merrier, Inspector General of the heavy 
Artillery material and training, "provided 
! an immediate solution to a situation that 
became moet serious. Moreover, It 
brought back to life guns of the largest 
calibers, that were considered as definitely 
out of use after 000 shots, while they 
bate exceeded 1000 Shots and still give an 
accurate firing," And In another note he 
again says "that as far as facility of 
adoption la concerned this pr ocess Is not to 
be compared to say other since It 1* most 
reliable while being hardly noticeable” 

A Problem in Levels 

(Continued from pay* 199) 
when It was found that tbe water level 
had been lowered only 8 Inches. Bnt this 
meant that tbe one skip was able to offset 
the Inflow and do a little onwaterihg In 
addition The second Skip was now In¬ 
stalled, the work being done In 8 hours 
this time. By the following day the two 
skip* had reduced the level about 2 feet 
Tho pump room waa now accentiblo from 
the air shaft and the skips were kept at 
work Intermittently until the pump could 
be started up again Tbe iklps were In 
fact Able to keep the water from rising 
again by bring worked one-half or one- 
third of tho time With a tingle skip at 
work a trip could to made In 75 seconds. 
But by an effort this time could be re- 
duced, It was found, to 60 seconds When 
two wore working simultaneously, a Alp 
would discharge every 81 to 88 seconds 
It took 20 second* to hoist a skip and Us 
load through 700 feet and about 14 sec 
onds wore consumed In slowing down and 
dumping The dumping was done in 5 
second*. Mr Brackett calculates the ca 
parity of the combination of two skip* at 
2120 gallon* per minute Tbe coal con¬ 
sumed in making steam for tbe hoisting 
engine 1* ret!mated at 10 gross tons per 
day of 24 hours. This estimate relates to 
the fuel properly charged against the 
hoisting of tbe water 

The electrically operated hoist* are now 
entering the Arid In competition with those 
operated by ate* in Ixxtnl conditions nut 
urally play a imrt here Where electricity 
1* already used by a mine or group of 
mines, a hoi*t will likely prove most 
economical when made a part of the pre¬ 
vailing system Whether the control U 
totter with ricctririty I cannot say If 
so, this mould to a strong point as loaded 
skip* constitute more or lea* of a menace 
In vertical shafts Thirty-eight thousand 
pound* free to fall 700 or 800 feet might 
do some damage 

Group Medicine 

{Continued from page 901) 
generally done for thirty or forty dollar* 
There I* hardly any question of exploits 
tlon of the patient tore Well organised 
and self respecting Group* adhere a* 
closely to ethical practice a* though each 
man stood singly 

Probably It U doe to the Influence of the 
Muyo Clinic at Rochester, Minn, that so 
many of the groups already organ!ssd are 
to be found in the West and It 1* only 
recently that the more conservative Kart 
has become the center of the advance. 

Clinics are now actively operating in 
Duluth, Minn , Minneapolis, Minn , La 
Crosse, Wla.; Madison, Wls., Ban Diego, 
Oat, Little Bock, Ark.; South Bend, Ind , 
Rockford, III , Cleveland, Ohio, Detroit 
Mich., Lexington, Ky ; Memphis, Teun.; 
New York City, Rochester, N Y , Buffalo, 
N Y , and Syracuse, N Y There are un 
doubtedly others which are not oo well 
known, but this list will serve to show 
how wlddepread tits movement has be¬ 
come, and theea dftnlc* are only pioneers In 
a development which promises to supers 
sed* the old-fa ■binned fora of medical 
practice. Creep Medicine ta one of the 
outgrowths of our Complex Ufa, Them* 
aplrftt te abroad re other protections and 
w» find the tewyerrforttftur phrtnerettipa 
with regard to criminal and corporation 
late,- Yto srrid t**t iltetes wtfth the 
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PATENTS 

r " YO0 HAVE AH INVENTION 
wWcli you wiah to patent you oan 
writo fust? and frealy to Muon A 
Oo. for soviet in regard to the host 
way of obtaining protection Pleaac 
tepid shatoba* mr a. model of your In- 
vantio* and a description of the 
davioa, explaining it* operation 
AQ communteatione are ttrietiy eon- 
fidentiai Our vast practice, extend¬ 
ing oynr a period of eeventy yean, 
eoablee ue m many eaeee to advice 
in regard to patentability without 
any expenee to the client Our Hand- 
Book on Patents k cent free on re¬ 
quest. This explains our methods, 
terms, etc., in regard to P uirti , 
Trade Marin, Peveiga Patents, eta 
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cototructional engineer, the besting And 
TentUsting engineer, end the oxcavutiup 


Whet more sene then that our bodies 
should receive the seine consideration as 
our legs! well-being or our bsbitatlons? 

The laymen is the person most vitally 
effected by this new development for the 
rskow d'etre of medical science Is, after 
ell, the patient, and the medical profes¬ 
sion keeping abreast of the times must 
work together in the future more closely 
then in the peat for the ultimate relief 
of suffering humanity, emphasising more 
end more preventive measures by the early 
detection of disease aud thus securing our 
maintenance in health, 

Sir James MscKcnsle has recently or 
ganlaed a clinic at 8t Andrews to be de¬ 
voted to the study of the early symptoms 
of disease He believes that “Iwfore or 
gans begin to break down under stress of 
disease there is a period of Infection or 
Intoxication referable to the whole sys¬ 
tem but not definitely located This is the 
period of early signs and symptoms. The 
symptoms are present but because thev 
aro not yet referable to any system or 
organ nre lurgely discounted with the re 
suit that opportunities which can never 
r«*tir are mlsse«t N«*e»uirily, the study 
of this vast and vague field demand tiro- 
less energy 

It Is believed that eventually a medl 
ml examination of our bodies will be as 
ninth n routine of the year as is at pres¬ 
ent an examination of the teeth Group 
Medicine is a step In the direction toward 
taking preventive lmusureM in health as 
In sickness. 

Fish Stories That Arc Stranger 
Than Fiction 

(Continued from page 90$) 
petrified article A box full of them 
would pass for an assortment of whet 
stones just like those used by reapers 
in the fields for sharpening their scythes. 
One would never suppose that these stone¬ 
like ohjects could be converted Into Jnt«y 
fish-steaks. There ore however, the tell 
tale fiesh markings, mid a few parings of 
a iK'nknife from the boxwowMlke sub¬ 
stance tells you that you an* In the pres¬ 
ence of a debatable lsmlto-stenk for which 
the Nlponesc In America pay two dollars 
a pound It is used sparingly, however, 
by the Orientals, who grate it for use in 
smips and salads. An American business 
man would be apt to keep It on hlH dr««k 
as a paperweight and a constant source 
of mastery to his friends. Each bonlto 
yields four such “steaks.” They arc sun 
dried without a particle of salt, then 
smoked thoroughly The result J» a fttone- 
llke product It Is perhaps the chief HkD- 
product edible curio of the globe 

Another queer marine product from the 
Inland-sea are dried clams. They are Bold 
loose, or are spitted on split bamboo when 
fresh and thus dried The so-called “bom- 
bal duk"-~so much used by Orientals as a 
curry In rice dishes—Is a regular Ntpo- 
neae product It Is rotted fish, “ripened” 
to the point where the eellulur tissue 
breaks down through dppomporition Then 
It Is sun-dried aud put up in cans. The 
odor Is disgustingly penetrating—so much 
ao that one gets a whiff of it oven through 
the supposedly Impervious sheet-nutst 
container In use, (he Asiatics take up a 
little of the light-brown sulwtance and 
powder it between the Augers over tbei> 
plates of cooked rice It leaves a clinging, 
nauseous odor on the hands. 

It la a singular commentary oo the 
many faiths and creeds and notions pre¬ 
vailing amid the uneducated of Manhat¬ 
tan—and many of the educated, for that 
matter!—that a certain fish-product 
should be on dally sale here as a supposed 
cure for rheumatism This is the eel- 
skin It Is sold In various Maes. The 
skin la tied around arm or elbow or wrist 
or ankle or thigh, or elsewhere near the 
affected pert And there are tboee who 
swear by Its efftctiveureal 



The l*an-American RulMiiii in Washington Where the Dlwarmarnant Conference 
Will Probably Be HeW 

‘ God and Chess at the 
Washington Conference” 


Will there be another world war? 
or wilt Groat Britain, Japan, the United 
States, China, Italy and Prance meet in 
a spirit of mutual understanding at the 
great Disarmament and Far Eastern 
Conference to be called in Washington 
on November 11, and settle in fairness 
and justice for all concerned the per¬ 
plexing questions that stir the Pacific 
and threaten the future peace of the 
world * 

How open is the Open Door? 

How about Shantung and Pacific man¬ 
dates and “foreign spots in China? 

Do you want to pay your share of a 
ten billion dollar international navy bill 
in the next ten years? 


The whulo world we lie broathkwijy fur Ihe TVP* 
diet of Iht. nations uaenibM at Ibia con ft?rent*. 
William Hard wcU known for hJ» brilliant and 
Incisive writing on International problem*. wlB 
be ASIA H special correspondent at tbe Dlsarmo* 
meat and Far Eastern Conference end wifi 
write a aerie* of articles on the Conference for 
ASIA Bred William ITard c Gnd hod Chew at 
the Washington Conference ” It will fflvc you a 
vivid picture of the leading American* who will 
have a part in this Pacifto sheas game to ba 
played at Washington It will give you a pono* 
nunk wow of Iho Far Eastern Question* that 
demand solution and a prophetic interpretation 
of the diplomatic antunenU that will be toaeed 
bark and forth aernea the Conference Table, If 
you are Interested in thin Conference -and every 
American must be Interested In this Conference 
-you cannot afford to miss William Hard** 
article In the October 


ASIA 

The American MAGAZINE on the Orient 

More than ftO must rat Iona Art Insert of 8 patron. 

Today the Interest of the world I* centered In the Far Boat Through the 
pose* of ASIA one gleans not only the «H fnnclnnLion of the romantic 
countries of tho Orient, but wpaikltng chapter* of present-day hfslury be¬ 
yond tho Pacific 

To know ASIA la to bo conversant with tho best talk and the beat think¬ 
ing of tbe day 


CONTENTS OF OCTOBER ASIA 


TUB LOVBUB8T LADY IN CHINA 

Ay / 4daM« Brrk 
She moot did” cried th« revolutionary 
array that marched against Ming Huang Em¬ 
peror of China. And like another Du Harry 
tbe exquisite Kwel-fef paid tho terrible penalty 
for having been Inrod by a groat Ruler Tho 
old golden day* at Versa ilk* polo In eurepari 
•on with the offnbrent court life at Chamt-nn 
where Ming Huang lavished the wealth of the 
Orient upon thJ* ChJneee girl. 

THE PBBSIDKNT OF THE FAB EASTERN 
REPUBLIC BvHVV Fay 

Not long ago there Hved In Chicago a lawyer 
named Tobahnn At the time of the Kerensky 
revolution In Russia ho disappeared. Twlay, 
official n i r waa g se coming oat of Siberia from 
the headquarter* of the new For Eastern Re¬ 
public—a section of Siberia stretching frrnn 
Lake Baikal to Kamchatka -are sinned by the 
P widen t Knunaetebokoff. Krastingtehnkoff 
and Tobdoon are one. Hens is a thrilling 
chapter of history 

OFF DUTY IN BAGDAD By Jtataarf OorMd 
Mr OorboW was an officer In the Maanp*. 
Kxpeditlonanr Force, and knows 
In peas* and war IHs datightfuUy 
, fanpT v Ions gtv* new color tn thn 

so ff se shops, the hasare, and the teeming nar¬ 
row street* of this anslent city 


ROUGH WEATHER IN THE PAUMOTL8 

By Frcdertrk O lirir* 
Again we sail with thi* romancer of the 
South Sea* nnd this time escape with him the 
thrilling peril of a waterspout that man* to 
link heaven and earth In a narrow oohiran 
THE TERRACED ROAD OP THE TWO- 
EDGED SWORD MOl NTAIN By U 1 ai Co 

AngfwA vrrmton hy A my howrll 
A Chinese poem rendered Into English verse 
by Amy Urnel! la always an event Tn literary 
rlrtilm. This one holds all the raqulsltrncsa of 
old China 

THE PHILIPPINES BEFORE MAGELLAN 

By H OUnTB**** 
The And. of a series of lupurtant articles 
dealing with source* of Malay civilisation be¬ 
fore the beginning of Spanish history on these 
Islands 

8LN-CHILD By Genevtrrr Tmggard 

The whimsical c s perlewee of a little yirt la 
Hawaii who makes Intimate friends with na¬ 
ture -a little girl that Barrie would have 
loved. 

MY APPRENTICK-DAYS IN PERSIA 

By Yomrt B Min a 
Pfetunmme reralnloeence* of a Persian 
youth who started Ufa In a vlltage carpenter s 
shnit and afterward*. In America, bream* a 
student at Johns Hopkins Unlvsndty 


SPECIAL OFFER 

Four Months for On* Dollar —Op«n to Now 
Roadm Only v 

AST A Is on vile at all newNtaods at SAc par 
copy. This offttr brinf* you thn next 
four taa n off- fM O vohm tor oon 
dollar, a tavina of 40c FtH ^ 
o«t the coupon sod take . 

a trip to ASIA today 
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Accuracy 


From the simplest test of 
memory to the most elaborate 
specifications, whenever an 
order is to be given it» the cus¬ 
tom of the vast majority of 
people to put it m writing. 

Thu constant writing of or¬ 
ders n for the purpose of insur¬ 
ing accuracy People are 
afraid to trust the ability of the 
one receiving the order to get it 
correctly, unless that order » 
put on paper 

What a tribute to exceptional 
skill and framing* then, u the 
record of the Bell telephone 
System. Last year more than 
eleven billion telephone con¬ 
versations were held over the 
lines of this system. 

Each of these billions of con¬ 


versations required the giving 
of an order to a telephone em¬ 
ployee. Not one of these or¬ 
ders could be put in writing. 

Some of them were given in 
loud voices* some spoken in 
murmurs* some clearly stated, 
some rapidly shot out Yet so 
remarkable a standard of accu¬ 
racy exists in the service of die 
Bell System that mm than 
ninety-nine per cent of all such 
orders were correctly received 
and executed * 

No other 'business is sub¬ 
jected to such a test as this. The 
record of the average of service 
of the Bell System for the last 
few months u proof that the 
telephone has returned to its 
pre-war standard of practice. 



1 

* Bell System* 

American Telephone and Telegraph Company 
And Associated Companies 
Om Faffey, Om Sy*tom, Vmiomrmd J a rris e. mm I all dbmoimd 


\ * 

Finally, the visitor —y *tft pu dal ty 
sale Jq the KodivI story* tbe hard aUrk'i 
; belly and shark flu. There ant also 
oatmed Id worms 4 Imported as 

rldh*fflh M ) Their nutritive vatne hr low* 
And In tbe Tntin quarters only—among 
.the Iberian, Italian sad French flab 
^hop*—one will find the flesh malls on 
Ante in season alive, creeping aU over the 
shop, while censed, stowed malts and 
frogs’ lets, dried and^ fresh, arc available* 
Seaweeds as fomlhirs obtainable regular¬ 
ly at Irish and Asiatic stores In large 
variety 

The Granite Gorge Bridge Ac r oe e 
the Colorado 

((ft—<*d from page ZOS) 

Angel TralL Tbe packing of tbe cables 
dow n Into tbe Canyon was accomplished 
on tbe 11th and ISth of April pf the pres¬ 
ent xear, and the two tasks were executed 
without a mishap. The Journey In each 
case took from eight In tbe morning until 
four o’clock in the afternoon—two hours 
being allowed at midday for rest It 
should be borne In mind that the floor 
tinder*, the banger, god the stirrup rods 
had likewise to be tranqwrted or the 
bni lu of pack animals, and alt told some¬ 
times more than 40 fcwa of materials and 
supplies were £hua got down to the 
river’s edge. 

The floor system of the bridge Is sus¬ 
pended from the main cable* by 44 -Inch 
speidal steel wirc-rupe hungers, placed 0 
feet apart, which are attached to the floor 
beams by % Inch steel stirrup rods, spaced 
at Intervals of A feet Each hanger cable 
Is yokfd to two Stirrup rods. The bridge 
floor i*‘fl feet wide with gdard rails of 
heavy modi wire, and owing to wind ar 
tlon and vibration It baa been found ad 
vlsttblo to provide impounding gates at 
each end of the structure so that only one 
mufe or home can be taken over at a 
time Until accustomed to the Journey, 
the animals are blindfolded 

The mala cables were drawn across the 
Colorado and anchored during the sec¬ 
ond half of April, and before the month 
ended the floor boards were In position 
The suspension bridge was formally 
opened to travel on the 17th of May, and 
the span cost complete substantially 
*18 000 Two other bridges are contem¬ 
plated for different points on the Colorado 
within the National Bark area, and they 
are Intended to facilitate still further 
rttteto-rim travel It Is not hard to Im¬ 
agine the thrills that will be experienced 
by the uninitiated when first venturing 
across tbe bridge astride a blindfolded 
pack animal, even though tbe beast may 
lx? a sure-footed burro or mule. 


Waaiamfewa aadaMpnarao 
quantity Wanrodoc* all jp-ai 
BELL ASBESTOS MINES ia 
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Natural Design* Artificially Pro- 


I Continued from pope tOK) 
formed. Others develop Into fence-Uke or 
netted crystals, while others have certain 
axis parallel to each other 
But each distinct substance which is 
crystal 1 sable ha* a definite crystal shape, 
mid this shape Is seldom If ever dupll 
pqtcd In any other substance when ex¬ 
amined microscopically This Is duo to 
the Internal structure of the molecule, 
although there may be a few limiting 
fata* posable with the same substance, 
such as tbe cube and tbe octahedron, etc 
|*But both are built of riMBar particles, 
and their arrangement, In tb* final analy¬ 
sis, 1 * the same. 

Three separate type* of crgstalleed sub* 
stances can easily be Aistinguldtod upon 
tbf slide of the microscope. These are I 
the crystal* themselves, tha barred or 
crossed forms which hare on* axis- par¬ 
allel or Dearly so, and those which de¬ 
velop curving or —-like Sh a pe* Hhe 
winter flowers on the window pane. 

finch forma can be produced from pure 
salts when dlwolved in water and If a 
drop of this solution is then placed on $ 
mss sUde of the microscope. When the 
water has evaporated, which must net be] 
hastened but pr ngr— fltoely under ordt- 


*8epMMMr IT, w 



hem developed, 
•obdMuaee* wfU 


tblf 

conditions' wlU have 
Of course, some of the 


|p one direction at the expe ns e of the 
others, but this Is not true for all salts. 

No matter how often the asms substance 
may be taken and crystaliaod out of so¬ 
lution under fftesecquitttoQS, the mm 
characteristic sbspto will stogy# be ob¬ 
tained. A drop of the substance Is suffi¬ 
cient for mlqpMtypfc analysis, and a very 
dilute solution Is all that Is necessary The 
most common solvent Is water, and wher¬ 
ever possible It should be need. Alcohol 
and other very volatile liquids are not 
very Well adapted for this purpose They 
seldom produce characteristic crystals 
since tbe rate of evaporation Is much too 
rapH 

When a number of substances have been 
studied under tbe microscope, they will 
easily be identified with accuracy when 
seen again and an entire system for the 
Identification of different salts can soon 


be developed by this method for those that 
are Interested In this absorbing study 
The growth of the different salts under¬ 
going cryatatfkatlon can be observed with 
greater ease and comfort than is possible 
when watching the development of ice 
flowers on the window pane. There la 
something fascinating In watching the 
sudden twists and turns of frearing 


waters, end one Instinctively speculates on 
the direction of tbe next shoot But It 


is absolutely unnecessary to wait for 
winter to come along In order to see Just 
as lieautlful and artistic designs which 
Mother Nature produces during tbe night 
with the aid of a little moisture and cold. 


Dyes for China 

T HKRft l* a big market for both Indigo 
and anltine dyes in China, and, un 
fortunately, the quantities that are be¬ 
ing sent are quite inadequate to meet tbe 
demand American and Continental man¬ 
ufacturers have got a big hold In China, 
and this Is partly due to tbe British man 
ufacturer’s difficulty in getting export 
licenses Japan cm* Anns are doing a big 
business In aulllue dyes 
In 1010, the Import* of artificial Indigo 
wore valued at H K Tie 1JI1 million, as 
against TU.146,042 Id the previous year, 
and. those of aniline dyes at Tl *8 04 mil¬ 
lion, against Tla702 000 in 101 & This 
shows a very striking recovery in the 
trade, but In spite of tbe great increase In 
price tlte figures are still much below the 
imports In 1018, when the value of aniline 
dyes and artificial Indigo Imported Into 
China were T l *£,401320 and TU9,688,107 
respectively 

The consumption of synthetic Indigo In 
China In 1018, the lasnnonnal pre-war 
year, amounted to about 17000 tone, Tba 
much smaller consumption einoe that la 
accounted for partly fay Increased cultiva¬ 
tion of natural in&lgov and partly by 
greater economy A the use of the dy» 
stuff 


Against the pre-war price of about 
Tla. 40.00 per picul, synthetic Indigo of 
ths flan* strength is now wHIng at 
T1S.I20J3O to T1 s.140jOO per picul 
Germany Is gradually regaining * foot 
hold with aniline and indigo dye*. Oou- 
■ldersble quantities of German aniline 
dyes, mippoved to consist principally of 
'accumulated stocks, have arrived from 
Dutch ports, and art being ehgerty bought 
up at big, price*. Two German fin have 
their own Garttfc mgmmmm mfr doo* 
touch with Chin— aj3E too- 

dates, and on*,ft— 1* reported to have 
booked order* to an axtent of about 
llaftOftOOG The strong pooltioo held by 
43— dye* In this market prior to ths 


« mm a* suffirieut stocks aw available 
om n pstitioc wilt be buma-sty difficult 
Uni— our —nflfactuH— a— in in¬ 
tro—g <Mr own ♦'chops* during toe 
pffMnt toortags of German dyaa 
wm have tog «—o#t dtifleoky ST 

ft sftar* e t tola Important market 
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Entered iHto?i*t Office of New York NY** SecondI (too 
matter Irate Mark Rttriule «d >n t)« United Slate* Patent 
Offioa Copyright I9i I by bciei tifle Anerfcmii Pobl ablng Co 
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Is Airship Travel Profitable? 

I I ban Ih.hu proved that the airship If properly 
t nllt unrt carefully navigated In a practical mean* 

< f transportation When Ytppelln bail brought hie 
h rh. through It* purely t\pc rlmental stage* he built 
alrahliw that proved to be reltul le f r panaenger travel 
Statistics show that up to the outbreak of nor, Otr 
man alrahlpa carried over 35,000 pamtengf ra for a total 
distance of 100 000 mile* without death or Injury and 
many Improvements Including the mooring mart have 
been Introduced since then Deplorable was the acct 
dent to ZU * but It wlU nut prevent airship travc l 
Deplorable also wa* the loss of the lltanlc but 
people atlU travel in atcamshlpe and will continue to 
do an In Increasing numbers 
Airship travel la practicable la it also profitable? In 
the absence of any exact statement fgom the operating 
companies the question is open to conjecture with 
the probabilities In favor of art atnimatKf aliener 
An analyse recently made bv fke finfflwir U baaed 
Upon 8jp%|iieon of R-8H with the < unartl ltmr 
^Oarawaral the ckwe of which our tonic mporary 
admits that the commercial prospect* of the airship are 
'hard to determine 

•R50 1* a airier ship to RM which two ytara 
ago madi a amrcaaful flight from England to the 
United Sta^ea and back The Carmanla Ih t.hwtn In 
ptSfcrencc to a fart ship like the Mauretania be¬ 
cause this type—-on accouut of the high cost nf operation 
and small freight cam Ing capacity wc know to be 
unec worn leal I he Carmanla can few 1005 imaetn 
gera and a <rt w of 5IS Making a round vojnj,e In four 
weeks with full passenger lists ska can carry 51 870 
passengers per rear 'll W carries 50 paenengore and 
a crew of 28 At (15 miles an hour sh( would make 
the round voyage in s»\en days At full caput lt> *h« 
would tarry 0200 paws ngtrs per yt nr Hornt tin siml 
Ur airships could cai ry tht sanit numler of passeii 
gera as the Carmanla I ho ten nlnchlps would in 
dude 15 TOO hor* power and a crew of 280 the Car 
mania require* 21000 horarponer and 017 nun 
Thl9surprising economy of 25 per cent In power 
and 45 per cent In crew In favor of the airship In 
modified In the <nlul>n of ike *ngln<ir by the probe 
blltty that although with cart the Carmanla might 
run at full pressure <tmtin*ou*ly for a pur the ten 
airships could not be so ran—ten additional airship* 
might be required as a rev nr < On the other hand up¬ 
keep is In favnr of the airship, since only one out of 
the ten need be laid off at a time for repairs whereas 
tht whole service must be withdrawn in the case of the 
steamship v 

On the question of engine up-kcep the steamship 
shows to great advantage Tbo i*>wer plant of the 
ten airships aggregating 400 cylinders 800 valves etc 
would hsve to be overhauled at the end of every second 
round trip, and the at pa rate engine overhauls would 
amount to some 1900 per year Another expanse pe 
collar to the airship would he the low of hydrogen 
which at 5 per cent of the capacity per round trip 
calls for 55 million cubic feet replacement for the ten 
airships per year 

Attention Is drawn to the fact that there are tea 
lures in the comparison, as given alwe, which dearly 
suggest the need for the utmost caution before a deft 
nlte opinion Is formed a* to the Common lal prospect* 
of the airship The analysis neither proves aft die 
proves the case 

On the other hand the economy of greimd penooncl, 
due to the use of mooring masts would place f&a air 
ships at an advantage though againhtt that must be set 
the much greater freight-carrying capacity of the 
Carmanla' • R88 * when fully loaded with 50 pie, 

eengers, can taka but 2)4 tons of baggage 


Summing up our con te mpor a ry news “the need fed 
the utmost caution, beforvii definite opinion la fprrihd 
as to the commercial prospert* of the ^Irsbip, aqfi 
this in spits of the fact that In the important matter 
of capital costs the advantage Inclines to the airship 
This Is an impartial study of a difficult problem, but 
we must not forget that airship navigation la fit in 
Its infant v compared with that of the steamship, which 
celebrated its uidenary nearly a quarter of a oantury 


The Divining Rod 

W E know so well what oomment wttt be offered 
on Mr Cone ■ article of page 210 that we take 
tht opportunity of making It ourselves, in this 
place It la quite true that one of the most per sistant 
of the medieval myths Is that of the divining rod It 
la equally true that thle myth la continually crop p ing 
up In modem times usually bring invested with an 
ortagribly scientific character by being tied up with 
some phenomenon as radioactivity, which la at the 
moment imperfectly understood 
On the other hand, nobody ever knows what the 
science of the future may bring forth It Is by no 
means Impossible that emanations of one sort dr an 
other are given off from etorp element and ooery 
compound not merely from the bodies so far officially 
recognised as radioactive It Is by no means Impnoba 
bio that emanation* of this sort, granted they exist 
are sufficiently different In point of speed intensity, 
etc for different bodies to make It possible to recog 
nlae the body from the emanation* It Is altogether 
likely that such emanation* If they but exist, will 
penetrate matter quite as freriv a* X rays and tho elec 
troiis etc to which wa bate attached the names of 
alpha beta and gamma rays An open minded attl 
tode prevail* on this subject In scientific circle*, as 
attested by the fact that, In Stance the Academy of 
sciences and tbo Ministry of Agriculture have boon 
mvtstlgatlng the divining rod for some years while 
in Ocnnanv uud Austria Its possible military applies 
tlons were tested under official auspices during the 
war 

Heretofore the reports that have cropped up from 
time to time that such an instrument had at last been 
1 r mfcbt to the level of practical perfection have turned 
out to lie wbollj mythical and usually drill era to 
%iu<ls in the bargain On general principles the prob 
al Ulty 1* of course strong that any particular further 
citve of similar claim* la In a similar dans It would 
at cm plausible t j suppose moreover that If the versa 
tile UMmng rod which Mr Cone describes had really 
been invented In <termsny and put into successful 
use In that country we should not have to depend 
upon the report* of a returned traveler for our Inf or 
matlm about it Ihe talc Implies discoveries of such 
import In pinnies that w< should surely ha've ex 
ported It to have a conspicuous place In such Journals 
as tbo } t ky*ik*li9eke tettackrlft and the Anntlen dor 
Pkptlb 

Mr Cone however la associate editor of a proml- 
mnt technical and trade paper He assart* us that he 
has Imostigated the story and Jie and Us associates 
have soffit lent confidence lu it to give it S prominent 
place In their own column* Mr Hols is a dealer ip 
scientific Instruments of precision of the highest stand* 
lug It is impossible to attribute fraud to him, and 
almost Impossible suppose that he la deceived in such 
complete measure as suth a hypothesis would demand 
The Impulse of the fkurrnnc Anglican toward this 
story was at first reJw rion, and later whs toward mm 
pension of judgment until we had been able to verify 
the details for ourselves. Unfortunately, however we 
have no oil well, no etch* of bidden grid, In our back 
yard—no really affective means of trying the inatru 
ment on a deposit of mineral, whose location shall be 
unknown to the gentleman who are promoting the for* 
tunes of the divining rod So we have derided to cut 
the Gordlmi knot by htfthfc Mr Done tell Mr Hole's 
story in ma own name and Jn Mr Solas name We 
are Inclined to credit the Story but we are not In a 
position to guarantee It and do hot see bow we can 
attain such a position We wish to stake it plain* 
however, that we Carry the tale with fuU rtslixattoh 
of its gpMdblltttee—4>otb la the direction of fraud M* 
In that of real atolav om ejfc j ^ 
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AT ^ time Uka tfeU, wMf the l#otpo Awmti- 
/\ «** *» Mont to make the radical aheap* of 
JL»JL*Pprortng «it monthly mfig>Mi>o, we nsteratiy 
tori reminiscent and tun to the ting, oyW three- 
quarter* of a century ego, when this Journal made tto 
initial and very modest appearance As started toy 
its founder Rufus Dorter, the whole paper oonriattd 
of only four page^ and as we raoantly noted jo thaw 
oriumns the net printed edition was easily carried to 
the poet office by one of ftp Batters 

After some twelve months of rather precarious eg 
totem It was purohaaod by two young men, former 
schoolmate* Orson D Mann and Alfred Ely Beach 
Young Beach had been Initiated into Journalism in the 
editorial rooms of the Hew York fi*m and under Uw 
guidance of his tether. Moses Y^Baaoh, the publisher 
and owner of that paper 

The Scuwrrdac Akkuoah started Its career under 
auspicious rircumstanossu The railroad and tht steam¬ 
ship were in toe first flush of their eommecriri snooess. 
The spirit of invention was abroad, and America wad 
upon the threshold of that tatosr of Industrial devel¬ 
opment which was to advance the young Republic to 
its present commanding position In the first half of 
the nineteenth century opportunities for acquiring tech¬ 
nical knowledge ware few for our present magnificent 
system of schools and colleges devoted to technology 
is of comparatively recent growth. Consequently, It 
was natural that the tasimnc Amwcan, which waa 
practically a pioneer in Its Arid, ahoold make an instant 
appeal and that Its offices should become a place of 
reudesvoua for the pioneers In Invention and technical 
development Morse, Bdlaoa How# of the sewing ma¬ 
chine and many another whose name has since be¬ 
come a household term ware frequent callers It was 
in our office* that EMisona experimental phonograph 
wa* first exhibited, when it startled the Bditore by 
wishing them 'good morning 1 From the Very first, 
the Inventive and mechanical groin* of America received 
a sympathetic welcome and mm h helpful advlco in the 
editorial room of the young Bditore and publishers 

And what an ora of Invention particularly of 
American Invention* that were destined to become 
world wide In uro and reputation was the first tan 
years of the life of the Scncrmnc AxraiCAN As wa 
run through the record of that decade we come across 
Ilor with hi* development of the revolving press of 
Merrlweatber the California miner, with his hydraulic 
Hjatem of mining Corliss with bis famous valva 
gear patented In 1840 Worthington with his Jnda 
pendent single dir*taction holler steam pump lba 
Junes and Sampson Machine Company with their tur¬ 
ret la tho* t lias Howe with his epoch making sewing 
machine followed by Wilson and Gibha with their 
rotating hook, to say nothing of Singer from whose in¬ 
vention baa sprung enormous business Institutions still 
known by his name It was In this same decade that 
a lyun rttomaker adapted the tewing machine to 
sew the upper* of shoe* In the same period Otis in¬ 
stalled his first elevator, and Charles Tburber patented 
a alow typewriter which embodied the longitudinal 
motion and FrancU, four years latgr, improved it by 
Introducing the piano hammer eg^h Although Mo* 
Comtek had built his flr*( harvester long before, the 
first practical harvester made Its bow to the pub)to at 
the same time as the Scuumrir Awmcajv AU of 
these Inventions and a boat of Others of leas signifi¬ 
cance wen recorded in the paper side by side with the 
latest discoveries In scfefiet and the more notable feats 
In aroefaantoal and rivtt engineering^ acftantUte search 
apd exploration, as wall in the field as in toe laboratory 

The deal re of the Bditore to giro a fuller promts- 
tion of the exhibits of the Centennial Btatporition thas 
watcoMtoto in a atogto Ptfler led to the phtticajiMt, to 
1776, of toe f qrroa<iuiy,'whkhh mm ropopriflahat 
ut putdjoatios waa costiapod, ffeder that MtoSFfo r 
forty throe years. In 1990 1k wab derided ro^hanga 
tbatpohtkatkm ^om a weakly to amoatidy thsto 
riant sritondiof tohi policy bjr toe sdb aer lh air s la 
ouh of fba motives toefe has pro mp ted toe Jbffitore end 
pa blWrtw tomritoaimitoydrttortaro with the p a rrot 
paper. a*d lndto tow tyro separate pablUgttya* tm a 
stadia monthly, tori i wW taotadd tiro toriTmtoristio 
f a a t nr as both. 
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IM idfttt##* oftd scientist, has ftodhrM at Paris 
fntnths bands of distinguished American enkfosdra 
fb« W John Frfte medal Closer enginaerimr co- 
dpsrgttOfl between the two countries la that promoted 


A ftew Canadian Railroad.— It la announced that 
ooaitractkm work will be commenced at an early date 
ad a loggtng rallrded northward from Bquamish, Brlt- 
lik COfambU, to the vicinity of Lake Alice Accord¬ 
ing to estimates upward of 2,000,000,000 feet of logs 
wtil become available for transportation by this means, 
and It Is anticipated that something like the activity 
of former years WlU again be In evidence. The new 
undertaking win have Incorporated with It the booming 
grounds formerly operated by the Howe Bound A 
Northern Ballway, making powtble the handling of 
UftUmitod shipments. 


Tha Bolm-BaUm Pipe line<—At the present time 
it la an established fact that pumping operations have 
oomasneed la the Baku Be turn oil pipe-line on a small 
scale. Jt la reported that, at the prveent moment, there 
la in Batum only about 4,000j000 poods (about 000,000 
barrels) of olL This Includes masont, kerosene, crude 
oil and gasoline, and covers not only oil which has 
eomd through the pipe line but also that which has 
been transported by ralt The pipe line is being used 
to pomp mssout There Is a small trade being done 
by a tow Armenians and Jews who have been able to 
obtain oU in Jots of 200, 800 and BOO tons. 

Improvements in Palestine,— A s sistan t Trade Com¬ 
missioner Julian EL Gillespie, who baa Just completed a 
visit to Egypt, Byria, Palestine, and Smyrna, states that 
the Government of Palestine has projected an enlarge¬ 
ment of the porta of Jaffa and Haifa, the erection of a 
large waterpower plant sufficient to meet the needs 
of all Palestine, the Irrigation of the Jordan Valley, 
and the construction of a railroad from the Sea of 
Galilee directly east to connect with the Bagdad Rail¬ 
way However, It is probable that only the port Im¬ 
provements at Jaffa will see accomplishments In the 
near future This project Is being urged by the orange 
growers end shippers of Jaffa. 


A Mexican Pipe Una is being planned by Clay T 
Yerby of Los Angeles, who hts been granted a con 
cession tgr the Mexican Government The pipe line 
is to run from Puerto Mexico, on tbo Gulf went, to 
Saline Crus, on the shore of the Pacific. It U said that 
the pipe line WlU follow the Tehuantepec Railroad 
Work on ttfe first pipe line, a ten-inch line, will begin 
at onee and will be completed within 20 months. The 
estimated cost of tho work will be 10,000,000 gold, and 
It la pointed out that by moans of the pipe line the 
time of transporting oil from the east to the west coast 
of Mexico will be cut down by eleven days and the dis¬ 
tance covered will be 2800 miles less than through 
the Panama OanaL 

Beetrltcation Projects In Csecho-SlovaUa^-One of 
the newspapers of Prague reports that a plan has Just 
been submitted to the Ministry of Public Works for 
the construction of a darn some 280 feet high at Htecbo- 
rlce, 22 miles to the south of Prague Tbo proposed 
dam would be the means of obtaining 250,000 million 
kilowatt hour* of electricity a year and of saving tho 
BepobUe 00,000 carloads of coal. The first require¬ 
ment for the proper development of this new Republic 
on an economic basis is said to be the increased national 
production, especially agricultural production To this 
end it la necessary to devise a plan for the best utili- 
mttop of the hydraulic resources of the country and to 
study the means of putting this plan Into operation. 

of the largest Industrial organisation* in Bo 
hetti* have already pronounced themselves In favor 
of tha project, and its realisation will be a big step In 
advance. 


wmwr'i New Grain Etovatefe~-Ths first com¬ 
plete and separate grain elevator, not a part of mw 
other structure, in Amsterdam, has Just begun opera- 
tims, tt k vt result of dissatisfaction with the primi¬ 
tive torthods which have always been need to Amster¬ 
dam, tot loading and unloading grain on and frpsi 
«nd raUway cars. The elevator is located 
ntofiSeCthe meet important freight docks in the bar- 
various railway tracks radiate It his 
a mam capacity (which can be quickly doubled) of 
1^00 penhO* par hear, aud it operated by electricity 
through a motor of 100 horsepower. Grata is put into 
mgdte ot loaded direct from oars to steamships, and 
HWW*. **m« J*» 00* o* Ulster* row 

Welhhtog laSiifthia* keep accurate account of quantities. 

Mtffc 
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"Oldest Dwelling* Discovered*— A stone-age dwell¬ 
ing, at)ll containing domestic utensils, has boon found, 
it Is said to be the oldest so far discovered In Eastern 
Prussia. 

Once In a Lifetime, — With the Lapland ther¬ 
mometers at 80 degrees, bathing parties arc said to be 
popnlnr among the sweltering Eskimos. The reindeer 
and other animals are suffering Intensely 

Child Sulddes^-In the first half of 1920, 225 of our 
children killed themselves F In the first half of 1921 
almost double that number committed suicide Fear 
of school examinations was the prevailing motive 

Rato and Plague.—Observations on the eradication 
of plague by rat destruction strongly suggest this to 
be the main factor In brthgtag Infection to a natural 
end Barium carbonate was found to be the l*»at poison. 

A Bolt from tha Bln#*—Without warning, rain or 
wind, lightning killed one boy and paralysed two others 
near Nahant Beach, Maaa, as they were walking home 
In their bathing cults. 

A Busy Twenty Minutes. — In the next ten years 
astronomers have but 20 minutes In which to test 
Einstein's theory During the fleeting moments of the 
solar eclipses they will work strenuously In an attempt 
to discover any deflection to the rays of light that pass 
the sun. 

Bdlblaa from tha A mason.—The Mulford Biological 
expedition is already accomplishing good work In tbo 
Amason basin, and has made one Important shipment of 
botanical specimens, among them three edible fruits, the 
peplno, the tamlto and the acchocta, and a turnlp-Uke 
root, rh a cache, of delicious flavor 

Metric BUI Before Congress. — The Britten bill 
would mako it unlawful, after ten years, to sell charge, 
or coUect on other than a metric basis Manufacturers 
opposed this propaganda ao strongly that they secured 
their exemption under the present hill, but Its passage 
would doubtless he the opening wedge for a general 
adoption of metric weights and measures. 

Paper from the Bamboo.—Before long, according to 
British scientists, tho manufacture of pni>cr from 1mm 
boo Is likely to 1* undertaken on a large scale In 
several countries. Well-equipped factories aro already 
running In lmlo-Chlua and others are being planned to 
handle the supply from Trinidad, Burma and Madras. 
Paper made wholly of bamlioo pulp Is said to be well 
suited for the higher grades of printing paper 

New Tsst for GokL—The Bureau of Standards has 
perfected a spectroscople uualysls of gold Tiny electric 
sparks Jumping from one stUk of gold to another aro 
photographed through a diffraction grating, tho most 
minute quantities of the Imser metals are revealed, 
and the highest grade of tho San Francisco mint, known 
us M 1000 fine gold,” Is shown to li© hut 901)87 pure 
The findings of the device are said to lie accurate to one 
port in a million 

Thumb-Sucking As a Beauty Spoiler.—An American 
writer in the HritUh Journal of Photography reminds 
us that Barony, the New York photographer, attributes 
the cause of one side of tbo fuco usual!} Ik tog loss 
well formed than the other to the child s huhtt of suck 
ing tbe thumb, which permanently distorts tho enrti 
lagas of tho nose. Harony, who was well known to 
the present abstractor, always maintained that one side 
of the face was better than the other and usually 
proved bis case 

French Colonial Exhibition, — After 16 years of 
planning by the mam of French talent, a magnificent 
park of 00 acres* extent Is nearing completion at Mar¬ 
seilles. Here will be held the Colonial Exhibition and 
bora, grouped around a spacious esplanade, may he 
seen striking reproductions of Algerian palaces and 
Asiatic temples, housing the products of the colonies, 
modern halls will hold the machinery and finished 
goods exported to the foreign possessions. Four con 
graams will study colonial questions of health, pro 
Auction, tools and organisation, while other meetings 
will discuss science, art and literature 

FoX Talbot Memorial*— W H Fox Talbot, inventor 
of the caiotype (talbotype) process, and the first to 
produce positives from negatives, died In 1877 His 
large historical collection has recently been presented 
to the museum of (he Royal Photographic Society, and 
Includes a camera ludda, a sketching camera, and 
scientific Instruments used In bis experimental work 
These, with the notable Burtcr and Driffield collection 
and other apparatus of national Interest, are features of 
the Soctetr* annual qxMMtlon, opened to the public 
on September 19th. Tha Society la calling for popular 
contribution* to a torn to be uaed to totting up a pee- 
umaent mrainrBl at Lae**, tha birthplace of the 
adtetiat ^ 
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A French Air Port. —Official figures tor tho move¬ 
ment nt the air port of L© lkmrget near Paris, during 
rhe month of July, show that 511 airplanes, carrying 
2285 passengers, 13 tons, 7 iwl of goods, and close 
upon four tons of malls, entered and left the "port" 
Ijftst year's figures for tbo same month wpre 390 air- 
plaiiCN, 905 paxMongt rs, and 0 tons, 3 cvU of goods. 

Britain's Secret Helicopter —Press announcements 
recently have dim ted our attention to tho new type of 
machine which Is bring constructed ut the Royal Air- 
traft Works at I'amshorough, Fnglund It is reported 
that only the most trusted workers nro being employed 
in this work, ami that tbe tents are to lie conducted at 
on Isolated spot and most Mk<ly at dusk, mo as to pre¬ 
clude spies Much Is expected of tin new machine, and 
Jt does seem as If tho British have hit upon a new Meg 
in flylug machines. 

Civil Air Services in French Guiana.—At present 
six hydro-airplanes are running n regular oervlce be¬ 
tween Saint Laurent da Mtirou! and Ca)f*nne and 
Paramaribo (Dutch Guiana), and air trausport has 
become impular both for imsseugera and freight Trans¬ 
portation of goods Is very remunerative, as people pre¬ 
fer to send gold, batata, essence of roue, etc, by aircraft, 
which eovor the distance from Halnl l*aurent to Cay 
enne In six honrs, whereas by canoe the time taken Is 
twenty days. 

Aviation at Foochow. — Several successful test 
flights have lieen made with a hydro-airplane con- 
strut tad by Chinese engineers at the Chinese Govern¬ 
ment Dock and Engineering Works at Foochow All 
the material used In this plane (which was specially 
designed by a Chines© engineer), with the exception 
of tho engine, which Is of American design and apmpfr;* 
faeture, was produced In Osina The FooehoVFwpri(g * 
have several more of this type of n'rpInniTinlSk Am 
structlon for use by the Chinese navy e 

An Airplane Might to the North Pol# is to be at¬ 
tempted by Edwin Naulty, on American aviator, ac¬ 
cording to recent press announcement This aviator 
proposes to start from Point Barrow, In Alaska and 
hojses to reach the northwestern corner of Mpltxber- 
gen 1 he airplane will curry four men and fuel for a 
fifty-hour flight If conditions permit, several landings 
will be made on the polar ice, but If this proves Impos¬ 
sible the isno-nille flight will be made without descent 
h rom Spiutiergen Mr Nault} proposed to continue bis 
flight via Norway to Dunion The flight may throw 
smut light on the doubtful existence of laud In the 
eastern part of the Beaufort Hea 

Daily Servke to Capital*—A New York organisa¬ 
tion has Just announced the purchase of six fokker 
limousine monoplanes to lie put In Immediate operation 
between New Dirk City and Washington, !> V Each 
piano will carry six imsseugerH ami 1000 pounds of 
Imggngi on a trip It was our recent good fortune 
to wltinss the flight of a Fokker monoplane over the 
Hudson River from lower New York City ft rankly, 
this turn blue Is far more gractfiil than the usual lit 
plane It files with a rcmnrkablc stondlm ss and at a 
surprising speed Thin, too, Judging from Its eco¬ 
nomical operation there is e\or> reason to IsU<vo that 
this typo will Ik used more and more fur passenger- 
carrying purjsis<»s 

Government Control of Aviation*—From Washing¬ 
ton conns word thut investigation Into the probable 
scoiio of Guvtrnimnt regulation of commercial aviation, 
under pn>j>oH**d legislation, has bwn Itegnn by the De¬ 
partment of Commerce According to Secretary Hoover, 
Government supervision of air traffic along the lines 
of rail and water regulation was recommended by a 
committeo of tbe War Navy and other Deimrtments, 
In order to Increase the safety and more efficient de- 
▼olopmcnt of the new method of transportation It U 
not unlikely that a bureau of a\lation will be created, 
charged with tbe enforcement of rules of air travel 
similarly to tho activities of the Bureau of Navigation 
in connection with water carriers 

Malti-Kn fined Geared Power Plant— Realising that 
tbe future of tho passenger-carrying airplane depends 
very largely upon the duvtdopnu nt of reliable and pow¬ 
erful engines, Etlson F Gallaudet, an aeronautical de¬ 
signer and build* r of Last Greenwich, has constructed 
a power nnlt for large airplanes consisting of three 
Liberty engines geared to a propeller with a dutch 
This power unit is claimed to assure non-stop flights 
from Now York to Liverpool In 20 hoars or leas. f l wu 
Liberty engines are side by side, with one In back, 
it being the plan of operation to ran two engines with 
one always to reserve; Each Liberty engine of the 
group develops 400 horsepower The Gallaudet power 
'unit along with two others of the same design, is to 
be delivered to the U 8 Navy 
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Saving Food Fish by the Hundred Million 

How Victims of the Mississippi Overflow Are Returned to the Main Ch a nnel 

By George H. Dacy 


J UST *■ regularly u 
the cslen Ur com 
lletes ltfl Annual tytlc 
the Mtwrfwiprl Hher 
l. tut on its spring Jam 
lioure* n and rampages 
t\trfl wing 1U banka 
inundating bottom 
Ionia wbkh verge Its 
I titularies for several 
milts inland and wash 
lug untold myriads f 
adult and taby fool 
fish far nwit from their 
natural hul ltat the 
open ihannil—maroon 
Ini. tins* Jinny rhei 
resident* In tempt ran 
pun Is pools and pnd 
lies where ultlmattly 
the\ dk> unless nscunl 
b\ man and retiirunl to 
the river Some years 
hack the Gonmment 
flnh authorities sensing 
the vast economic Jm 
porta nee of fostering 
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niteoto sod 
icm% tt tote ft gtp fl 
the dawags U g nato* C 
•M salvag* toe* Wfr 
pertaut a tore* c*eW* 
operating cat fram re* 
dal Hwt headgnsMto 
la tire tmr i to r j 


Launch and rowboat are used to carry the rescued fish back to the open channel, where they am f a li a n d 


foun latIon «U oIh of river food fish carefully mrutl 
aised the Mississippi uj rising devaatati ns t» the 
extent that ttuy Anally Instituted a system f organ 
Ued Jlah rescue work wbl b from thnt time to this has 
ban effect In in maa lug a| \ roxlmately $"r 000000 w rth 
of breeding flnh for iht repli nlshment f our I athir of 
Waters and Its tributaries an 1 fir the • ticking of In 
land lake* and streams 

The Mississippi !U\er floods which au serious llm 
tttng fa tors In spelling the sucetss r failure of the 
cotti n inn s abutting Its borrti rs in Mississippi 1 1 nisi 
ana and le\ss are evm m re mnm meuacts to the 
multiple flsh trtlen which p pulato its waUrs the 
most destructive Mississippi fnshi t -from the flsh pro¬ 
tection sUndixlnt U kmwn as the Tune riw and 
occurs Just about the time th« adult flsh nr ready to 
spawn It divelopa t mslderal ly later than the spring 
fnwbetfl caused I y melting snow but Is equal to them 
In volume nud awvimplishcs mi w seri us damage 
When the river rises and i verfl ws ita banks It carries 
vast volumes of water to inshore deircsalons nooks 
and crannies which for the time being—after the re¬ 
cession of tin main part of the flood water—are con 
vertod Into miniature ponds pools and lakes aome of 
which are many acres lu slae Obeying their natural 
ImpnlHM to wk viuu .f qalet «ud Mdn.lon the 
adult flKh desert the main «hannel at flwd time and v 
seek the backwater rc 
gives where they de¬ 
posit their eggs 

The eggs are Uld un 
dor pwnltlous cirenm 
stances and emiron 
meats which result in 
the hatching of terge 
<rops* of young that 
from the ontwt divelop 
raplUy often attain 
lengths of several 
Inches before the fresh 
ct bigin* to subside Thi 
adult flsh immediately 
make for the open chan 
nel whin Uu> appml 
ait that the flood water 
Is receding and attain 
places of permanent 
safety before barriers 
in the form of stretches 
< f land suddenly re 
leased from flood cap¬ 
tivity shut off their re 
i rest The young flsh 
do not react promptly 
to the ebbing freshet 
and soon are landlocked 
In the temporary pnd 
dies and pools, tome of 
these overflow pools dry 
up in a few days or 
Wfceks others endure 


for scvcrsl months constantly diminishing In Rise due 
to seepage and evaporation while others remain until 
late fall when they frees© np The larger pools pro 
ride rich feeding grounds for the baby flsh where they 
grow as large as & or 10 Inches In exceptional eases 
befirt ice forma However In aigr event the land 
locked flsh ultimately die of starvation—unless res¬ 
cued by human agenty—smothering when the ice forms 
in small pools or snccumfing to cannibaHam or being 
d*str>yed by wading birds make* turtles and other 
flsh rating creatures 

Unc In Bam a ream© parties nsnally consist of 5 to 8 
flsh experts to s crew usually recruited for the cam 
paign from among the employees of the Bureau of 
Fisheries 1 bey ply the lnnundated areas in rasoUne 
launches and house )»oatft and utilise flat bottom row 
boats for penetration to the points where the water la 
extremely shallow Armed with flno-mesh seines small 
dtp nets, gaUanlsed lrcn wash tubs of one and one half 
bushels capacity aud tin dtppers they invade the 
temporary ponds and lake* and capture the ran away 
flsh The rescue season usually begins about the first 
week In Inly and continues until after Thankagivlng 
when the ice forma over many of the water* so densely 
that further salvage work of this description Is Impoaal 
ble The stretih of the Mississippi covered by these 
Ash cinaenation activities extends from Minnesota 


1? #6000000 ftM Busty* 

locked Water tote* bat 
year This salvage 
amount to so average 
repreeantittoft of the 
flsh rese at work See 
eral years ago a record 
ream of 157000000 
food fUh waa 
mated Flak 
estimate that at 
25 per cent of tot 6ah 
rescued ultimately attain a marketable Mat at about 
the age of ooe-aad-onohalf years and are *a 

human food 

Fraitkally all the varieties of food flsh native to the 
Mississippi an saved by the rescue crew s , mefc breeds 
an# families aa the cripples carp catfish, buffalo fish 
eunflsh pikes perches and Made ba re bring amt 
common The flsh an caught to sdnea, and when 
lifted they an rapidly transferred to tire galvanised 
tubs which contain supplies of river water The fUh 
catch is computed by toe displacement of water to tire 
tubs which to carefully measnred tire flab bring tinted 
as to variety As soon as possible tire rescued flsh 
an conveyed to rowboats or launches to to* open 
waters when they an agate liberated to tire Missis¬ 
sippi Approximately 1 per rent of toe remad 4to to 
sent to special retaining stations when they art trained 
and hardened so that they can stand tong railroad 
shipment Finally they an stopped to antik or 
carloads to various lakes and Island streams when 
they an need for stocking such waters Tbs oast of 
this salvage work is Insignificant toe am 
peases amounting to not over 25 cents 
flsh saved white daring recent years annual 
low as IS cents a thousand flab have been reoards# 

It to necessary to agitate tbs water to tbs tubs 
when the fish an kept during their trip from tire in¬ 
land pool to toe river 
as otherwtos, any ri 
tire tiny swimmers 
be 
to i 

dUjP Sftedtbfi 
water several feet above 
the tabs sad then star* 
tog torir qrefr u ta to 
pour teto tito 
cto* This 
with 
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MPi tea of temtasl sctgj- 
Jn coMMtei with 
tetoote tetato sl tew la 
«f l«* te wtetokea 
•MN* that you owt always ton Mat It tepmte 
Tte tewt pro to oN silk by tontag t t«w 
tote ***** tiny orifices la It* bcad, tejettf bardmt- 
tofctote illk fibtr u tey md> te ^ Almost tmr* 
Ute 1* te tear* of a ituagr mat ought to be 
ta sotattb l s, teUfctaMy* of te earn* treatment Bo they 
Iht-mia (mui te <fi* Chicago patera a mass sticky 
tauS that tea guaranteed to be pore ntmt of tow’s 
to. j|M tey tea ted tt jsat aa one would treat nUte 
la te tofotactey that la to ear, In te artificial attk 
tetey. The teidt waa a parte#/ good variety of 
artificial aQk« and when theta waa enough of It It waa 
teteiato a tilk pane for te show 
fie li la demonstrated that to te Ufbt of science te 
■wiertioda of a teutand noerabocu may need reeon- 
eWeratiee, and nothing should be cooaidered offhand 
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Ufa pare# ef (iflUUUI) MOc la aide from ate guaranteed to have origtoated to a eow's ear 

hat la Imp aa dte . te moment the bad begin* to pod out of the true line prism that throw 

torotog a dummy te resultant drag upon aoe edge of te collar is movement in the < 

; te Jete harden- oommonlcated to te dial, which ultimately registers to the students s 

air, Almost any- te distance which te sphere would bare made down lecture, pennlttin 

•aaa ought to be te o w e. Bach iwteta i of te captive ball or illustrated 1 


TIm Bifstgt Lifhtinf Fixture 

W HAT la declared to be te largest indirect light- 
lag fixture aver built has juat been installed to a 
new theater to Milwaukee, Wls. It has a diameter of 
IB fyet aud weighs approximately MOO pounds. The 
large bowl la so immense that It waa necessary to 
protlda a second bowl to lUuminate it The top bowl 
contains 11& lamps and can be reached by means of a 
ladder expending down te 25 feet from the bole In 
the mute Of te dome. To support this fixture eight 
2-toflh pipes 2* feet to length are required From the 
smaller hqwl a cable Can be Lowered, It has at the end 
a totter outfit TWe enable* a man to be boUted to 
te ato*H bowl eo that he can dean te lower sur¬ 
face of the large t*wt 

A Getf Kadrine 

W HO haa not taaffl the lamast of the duffer, who 
«an •‘•win* la perfect fera> H oa a gnat-blade or a 
cigarette boa, hat who fee feeneat a little white pill la 
mttMttatad tor thU anrcaponalTO target, derelopa a 
atlce or a poll that la horrible to behold? Here we hare 
tba cbm for thlg atate of affaire—a little lnatrament 
Oat WtU do away with graaa-bladM and cigarette 
ben* aa targets, and «upply lit their ataad an object 
te awing «t which will flatly contradict the dnffer’c 
(Mortal belief that the bUad awing waa flawleaa. For 
the troth mat be that if a ban ware to ba ml race 
loaalr dropped la tke path 
of oaa of M -parfacf 
ajrtMBfr H would ha Mod 
fe rffe# tba tofea «** tffea 
or poll aw topping 
The aachlM IttMtntad 
la hafUag mm or tea* than 
a Capttv* hall hitched to « 

MahHiM But <—*—<* 

of Ilka tan hate# oa aa ah- 
aardiy hhpet tettar, ao that 
la aaton of the 

ega* aethfeg can ba recorded - 
tM BMra tone of tto 

taimvmm im “• ft«• 

be* * wind to a nearvfrte- 
tlcaton HiHtopit ridca oa 
a Wtiaat epT The mu. 
atrtah fa jJTdoh head. 
tahaaAfaht to Q» Htatt of 
itefag^Brim tfaa JnHoad 
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A lighting fixture 15 feet screes 

amounts to tan yards of actual flight and la so re¬ 
corded. For Its aettiug up the outfit requires a space 
sixteen feet by eleven, H has to date found especial 
popularity on bperd steamship A photograph of the 
device appears* below, as well as a diagram of the 
layout to actual use and space required 
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Device Shows Students 
Dissection Woffc 

I N one of the lance lecture 
room* of a prominent 
Frvmta university In Farts 
there ha* been installed an 
Improved apparatus that 
projects dissection work viv¬ 
idly on a screen The frog, 
rat, guinea pig or whatever 
animal is made the subject 
of the lecture Is fastened on 
the table where the demon 
stnitor can handle It readily 
Suspended above the table Is 
an object glass which Is sur¬ 
mounted by a large reflecting 
prism that throws on the screen a dear picture of every 
movement in the operation This presents all the details 
to the students and greatly enhances the vame of the 
lecture, permitting them to see juat what Is being done 
or illustrated The lighting system Is the unique fea¬ 
ture of the apparatus. For this purpose three great 
anti-aircraft searchlights are used They ai% each of 
5,000 candlepower and cast a brilliant light on te sub¬ 
ject of the experiment or demonstration. It has been 
found through tests that these lights radiate far tarn 
heut and give a more satisfactory light than the electric 
arcs that are commonly used In this connection. 

Hie Costliest Kenedy in the World, Otherwise 
Known As Radium 

r ilS seems to be the era of Unknown Energy Psy¬ 
chologists have found forces, hitherto unsuspected 
In man, and pliysfOsts are Intently alert on radio¬ 
activity and Its sources 

Radium, at first regarded as a mere curiosity to Illus¬ 
trate a lecture on phjHU*, could be bought for *2 a 
milligram, ns there was no demand for it now the same 
quantity would fetch $90 to $40, as America no longer 
gets any from AuMtrln, and that obtained from csmotlte 
Is extracted at great exiiense and tlie yield Is small 
The same difficulty of expense exists when it Is used 
in the form of a gas InhalHtlon or bath 
The question of these emanations is one of serious 
study In Qertuuny, England and America Rut, to carry 
out the whole thing technically, national Institutes 
should have a well-equipped physical laboratory, an 
industrial one to work on tlie thw products, a biological 
section and also a therapeutic one Waters and natural 
gases must also be studied, though the radio-activity 
may often prove very weak Careful record* Hlmuld be 
printed In and distributed from all national Institutes, 
giving tlm natural and local noun*** of radlo-aetlvlty 
in minerals, waters and gases, with a view to the in¬ 
crease of knowledge concerning its procurablltty and 
therapeutic uses. 

Its healing power has given It such a high value, 
and Madame Curie, at the Spanish Health Congress 
Jn Madrid this year, apoke hopefully of the present 
modes of treatment 

In certain cases weak injections of insoluble radium 
salts can lie given and for 
this, I Kith In France and 
Germany, thorium X. a side 
product of radinm, is used 
It does not accumulate la 
the system and, in high 
dosage, produces considers 
blr physiological effects. 

As the emanation of ra¬ 
dium is soluble In water, 
radioactive water can be 
used as a drink or as a bath 
The water quickly loses Its 
power when exposed to open 
air, so It is a little difficult 
to determine the quantity 
used 

All through the war Mad¬ 
ame Curie went on working 
In her laboratory and for 
the soldiers. In 1911 she 
was accorded the Nobel 
Prise, and this year has re¬ 
ceived the highest honors 
from ber own University of 
Warsaw We all know of 
Madame Curie's recent visit 
to te United States, where 
te received te gift of one 
gram of radium and was 
showered with te highest 
boom 
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Keeping the Railroads Afloat 

The Water That Our Steam Lines Use in a Year and What They Do With It 

By Charles Frederick Carter 


I F ifae deductive method of reasoning which made 
Sherlock Holmes famous were applied to their an¬ 
nual consumptlnu or watt r as the sole doe In order to 
form au Idea of what railroad* were like, the conda 
stall would mH*tn to be jtu«tllli>d that they must lie navi 
gnble HtrcnmH The quantity of wati*r required to keep 
the railroads of the United .state* a Hoot is behind the 
conception of the average man 
According to C K Knowles, Su; sprint indent of Water 
Ken lee of the Illinois Centrni Railroad, recognised as 
the foremost authority on tlu mihjeet the estimated an¬ 
nual consumption of mater by the railroads 1* 000,000, 
000,000 gallons An a considerable proportion of the 
water used by rsllroadn, amounting to 23 per cent In 
some Instances, is purchased from munlriital or private 
water corporations nml hence Is metered, and aa a 
number of the larger companies have water service de¬ 
portment* which keep careful records, this estimate Is 
more than a mere guess 

Perhaps It may help in attempting to form an Idea 
of the Immensity of this volume of water If It be re¬ 
duced to entile feet and the quotient divided by 1,030,000 
the flow in ruble Wet per second of the Amaaon. The 
result shows that the rallroatls consume a quantity of 
water equivalent to the total flow of thu greatest rlvor 
In the world for a period of 32 hours and 48 minutes. 
Or, to apply a standard of comparison nearer home, the 
volume of water used by the railroads Is equivalent to 
the total flow of the Mississippi River at its mouth 
for AS hours, or 2 days, 10 hours, 47 minutes. 

Twenty million cubic feet of water tumbles over the 
crest of Niagara Falls each minute If the annual 
water consumption of the railroads were diverted Into 
the Niagara River It would run the cataract for 101 
hours, the equivalent of 4 days, A hours, 8 minutes. 

Collected into one body the railroad 
water supply would make a lake ten miles l i ■■ ■■■ = 

square and 44 feet deep Bottled and sold 
at current prices for so-called ‘•Spring'* 11? 

water affected In large cities, the pro- yy 

coeds of this railroad deluge would bring r r 

in $90400,000,000, or enough to pay off * w fa 

the entire interest-bearing National debt That i 

With the proceeds of leas than seven f A 

weeks* average sales. 

Locomotives consume for steaming pur- amoun 

poses, or waste, 74 per cent of the total 
quantity or 2307490365 tons of water startun 

The total quantity of freight hauled by them.- 

the railroads in 1010 was 2310408394 
tons, that Is, the quantity of water pass- U SS 
lag through locomotive tanks and boilers 
was 491311*091 tons more than the entire amount of 
freight moved In 1916. 

Of the remainder of water required for railroad pur- 
poeee 12 per emit Is required to wash boilers and fill 
them at terminals, 53 per cent Is consumed by station¬ 
ary power plants at shops and terminals and 83 per 
cent la required for sanitary and “domestic” purposes 
at stations, offices and terminals and on board trains, 
▲t T cents per thousand gallons the cost of the rail¬ 
roads’ annual water supply amounts to 108,000,000 
The matter of water supply Is by no means the least 
of the perplexing problems confronting the railroads. 
For twenty years the Increase In consumption has aver¬ 
aged 13 per cent a year At that rate the consumption 
in 1030 will be 1,065,000,000400 gallons. Already the 
limit of available supply at reasonable cost at some 
points has been reached 

Many of the Western roads have extreme difficulty 
In procuring sufficient water to keep the traffic moving 
Between Bitter Creek and Green River, Wyoming on 
the Union Pacific, local water supplies are so bad that 
they cannot be used for any purpose Every drop used 
has to lie hauled In tank cars from Green River Rock 
Springs, 15 miles cast of Green River, supplies the en¬ 
tire Union Paelflc system with coal The water there 
Is so bad that the company is obliged to pump a supply 
through an 8-lnch main for the fifteen miles, including 
a lift of 179 feet At Rawlins, east of the Continental 
Divide, the company pumps Sts water supply for 15 
miles, the lift In thin instance being 296 feet 
Near the western shore of Great Salt Lake a 
Southern Pacific water tank Sa supplied by a pipe Urn 
02 miles long Altogether there are 150 miles of pipe 
Une between Ogden end the Sierras to supply water for 
Southern Pacific locomotives. i 

Locomotives ere supplied at appr oxim a t ely 13400 


water stations In the United States. Until very re¬ 
cently the standard type of water station, a familiar 
sight to every passenger who took the trouble to look 
out of the windows, resembled an exaggerated b u t te r 
flrklu on stilts. Usually they were 10 feet high and 24 
feet In diameter, their bottoms being 10 feet above the 
ralL Such a tank held 50,000 gallons. As locomotive 
tanks Increased In capmlt> to 10400 to 12400 gallon* 
and traffic grew in volume such a station became alto¬ 
gether Inadequate 

Modern practice is exemplified on the Rock Island, 
which has a number of steel standpipes of a capacity 
of 165,000 gallons, from which 12-lncb supply lines 
lead to 10-lnch water columns, and on the* Santa Fa 
which also has steel standpipes 24 to 60 feet high with 
capacities of 90,000 to 202.000 gaIlona. The Chicago 
and Alton has some tanka 18 foet high, 80 feet In diam¬ 
eter, 20 feet above the rail with a capacity of 90400 
gallons from which 14-Inch mains lead to 12-lncb water 
columns through which 4000 gallons a minute can be 
delivered The Pittsburgh and Lake Brie has steel 
tanka of 100,000 to 500,000 gallons* capacity, their bat 
toms 21 feet above the rail, with 12-Inch mains leading 
to 10-lnch water columns, capable of delivering 2000 
gallons a minute. 

Bveo such facilities as these are wholly Inadequate 
to keep the traffic moving on the great trunk line* On 
those lines all fast trains are watered from track tanks 
without stopping. On the New York Central between 
New York and Buffalo are 14 track tanka, and 10 more 
between the latter place and Chicago From each of 
these tanks from 500,000 to 1.000,000 gallons of water 
are delivered Into locomotive tanks dally 

The usual track tank Is pressed out of a single piece 
of sheet steel from 8/10 to U Inch thick, stiffened with 


11TE are quite accustomed to statistic* setting before us the oast ton- 
yy nage 0 / cod used up bo our railroad* m the course of a pear, and 
w to bemg told horn much of thu u burned up in hauling more coal 
lor the comers to operate that regular freight and passenger service wtik 
That coal alone will not make a locomotoe go u quite os obvious as the 
fact that an automobile will not run on gasoline atom, Without the proper 
amount of car and od and water But when we hear the truth about the 
water consumption of America's railroads, the figures are sufficienttp 
startling to jtii ti fp the length to which Mr* Carter goes m writing about 
them. —The Editor, 


a half round or bar of steel riveted to each upper edge, 
and supported directly on the tie* The width varies 
from 19 to 20 Inches, the former being the prevailing 
slse On the New York Central the standard length is 
1400 feet, on the Pennsylvania 1000 feet The depth is 
strictly United by the necessity of keeping their tops 
below the tops of the rails because of the scant clear¬ 
ance of brake rigging, and the Impracticability of dap¬ 
ping tics to a depth of more than 2% Inches. This re¬ 
stricts the depth to 6 to 7% Inches, 

To take water from so shallow a trough requires 
accurate adjustments. The scoop should not scrape 
the bottom of the trough ami It must dip at least 2 
lac h es In the water The height of tender tad scoop 
wit vary an Inch between light and loaded weight; 
the wear of scoop pine and bearings and of tender 
springs and wheels may cause another variation of % 
inch while testa have demonstrated that the pera n um 
of the water against the scoop when running 40 to 00 
miles an hour will pull the tender down an Inch 
There$te It Is necessary to allow for a variation of 
not leitJhau 2 Inches. These tanks are kept filled 
through several inlets by automatic valves actuated by 
the change In water level in the trough. Three minutes 
is the average time allowed for filling a track pan. In 
winter the pans are heated to prevent fresting by a 
•team pipe discharging directly Into the pee at inter¬ 
vals of 88 feet, The surging doe to* scooping and fill¬ 
ing distributes the heat sufficiently, ▲ boiler of 10}. 
horsepower is required to heat two track pans and 
fundrii power to pump water Into then* 

While, as already noted, the railroads In nume ro us 
Instances have fncurted great expense to secure a w atte 
supply from a dlstancs tide would f» alto*ethe» Impouti- 
We in all earns. Usually it U a bso l utely am is kW r to 
use whatever local supply (a available. Jhte of 6te 


boiler feed water contains salts of lime and aagnteftten 
which form a seals on ffay tubes and hotter riggSe* 
Often various 'other foreign matter ts oootahmd. 
Water In the coal region* contains liberal quantity* of 
sulfide of iron which, when oxidised, forms free snV 
f uric acid There are instances on record of such water 
corroding tube* fireboxes and bolters so rapidly as 
to threaten to put busy railroads out of burin ess ltd* 
trouble is now obviated by treating the watte With 
soda ash 

Generally speaking, water in eastern territory con¬ 
tains very little foreign matter and boner tubes will 
last 10 or 20 years with tittle attention, Tn the Middle 
West the water Is hard, while west of the Missouri 
River and in the Southwest U Is bard and also contains 
alkali which causes a grant deal of trouble by teaming. 
Foaming can usually be controlled by blowing off, but 
at excessive cost for foot Iron Mountain, Neb^ is said 
to be the wont place In the United State* for the 
boiler water there contains an average of 208 grains 
of encrusting solids to the gallon In addition to the 
encrusting solids raw water from the rivers of the 
Middle West, often used tor locomotive* carry from 5 
to 0 pounds of suspended matter, i,c, plain mud, per 
thousand gallon* which means that a locomotive takas 
Into its boiler from 100 to 120 pounds of mod on a trip. 

Five years ago the American Hallway Engineering 
Association estimated that every pound of encrusting 
matter kept from entering the locomotive boQer meant 
a saving of 7 cents, taking into account only the Cote of 
fuel, repairs and renewals of floes and boilers and tees 
of engine time, but not Including cote of Cngttta fail¬ 
ures which were estimated at |17 each. 

The enormous increase in the cote of fuel and labor 
for boiler repairs since then has given a great Impetus 
to the work of Installing water treating 
^ ■ ■ - j l plant* It is estimated that there are new 
000 railroad water treating plants at 
i ton- which 21,000,000,000 gallons of water 

* f and are treated annually This is only 0 per 

t coal cent of the treatment needed 

U As a practical example of what can be 

accomplished, the Missouri Pacific treated 
1308305400 gallons of bolter feed water 
"*** In 1918, rwDOTin* 8,686,478 potoKla of 

“• scale forming material, thereby effecting 

sentip a saving of $279348. 

about Engineering Bulletin No. 8 lined by 

the U 8. Fuel Administration estimates 
that the use of hard water In locomotive 
■ 1 boilers involves the consumption of 15,- 

000400 tons of coal more than would 
be required If the water were softened by proper treat¬ 
ment 

In many ways there has been a marked I mpro vement 
la the handling of the railroad water supply. For¬ 
merly the Superintendent of Bridges and Buildings 
exercised* a sort of casnal oversight of water supply 
Wheraver possible a windmill pumped the water, pro¬ 
vided the windmill hasn't broken down. Elsewhere 
a* un econ om ic steam plant, often In incompetent hand* 
did the pumping at extravagant cost 

In recent yuan a good many el e ctri c pu mp ing plants 
have been Insulted entirely controlled by floats cep- 
nseted with a switch. One such plant on a Western 
road has been installed in duplicate so that there may 
be no failure of supply la cars of breakdown. The 
plant has a capacity of 1400400 gallons a day. Tbe 
old steam plant inquired a feres of 8 men; the electric 
needs but one man, The current costs no score then 
fori ter the termer plant so the net saving amounts to 
$1500 a yea* Oil eogftimt of the smti-Dlegti type are 
bring extensively Ins ulte d, a tingle ipai— sc turn hav¬ 
ing sold 405,such engines of 9027 aggregate horse- 
pwirsr to railroads in 0 year* 

Another sevtog I* Mag effected by stopping the waste 
of watte which le terf grog* ter th+ dally emuap* 
tloo average 2400,000400 gallop* delivered ttymuh 

of oafefer— fe*?» bo o oa oopttoa of tko Mao of 
wafer. , 4 «o*a la few onefe tklag oa aa WHfliwafr 
woatoofwofefe foroafedfefei or f/Wife——09^, o—. 
wan ofewpo feferoM ww ftooot w— mAtOO 
*ofeS* |i—% wtttMAM* fcdfeao « wmfifc .urtiUfc 
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The Divining Rod'Made Respectable 

Modem Mineral Location That Proceeds Along the Lines of Medieval Magic 

By E. F. Cone 


toventkm which bid* fair to revolutieolse mineral 
iwoupfcttaf has beau announced. Some of the de¬ 
ve lo pme nts are positively startling. In December of 
test yea* Mr Hera an A, Hols of New York gave the 
pi vflt nlaa r y details of a ww German Invention which 
wa* described aa the old divining rod rendered efficient 
fittr the detection of minerals, metal* and won erode 
«ti* Mr, Hnla, a dealer of the highest standing in 
scientific Instruments of precision, stated that wonder- 
fill p ro gress had been mad* in Europe In the last four 
or five years, in the utilisation of atomic forces , that 
pr o e m* os and practical means had been developed to a 
high state of perfection for definitely locating solid, 
liquid and gaseous deposits In the earth without boring 
or prospecting, and erven for accurately determining the 
position, depth, width and thicknoes of each depoalt and 
for differentiating between the various materials form¬ 
ing tile deposit 

The Invention has been developed by * German engi¬ 
neer of high standing, who for many years was chief 
engineer of a prominent boring and drilling company 
Mr, Hole personalty visited Germany a year ago to 
Investigate and study the invention and the tests to 
Which it bad been subjected. He himself located with 
the apparatus an extensive lead-sinc-sUver field in Ger¬ 
many and thoroughly checked all phases of the device 

The principle on which the new instrument is de¬ 
signed la described by Mr Hots as follows All mate¬ 
rials of mineral origin seem to give off certain emana¬ 
tions, different tor each element The difference prob¬ 
ably ties In the speed of the electrons given off, and has 
some certain relation to the atomic weight of the ele¬ 
ments, These variations, carefully studied by the In¬ 
ventor, psrmlt him to differentiate clearly between the 
various materials forming a deposit, by synchronisation 
of the apparatus to the waves of different form. Thus, 
If the apparatus is adjusted for lead, it I* actuated 
only by lead; if set for oil, it Is acted upon only by oil. 
The apparatus can be adjusted for practically all use¬ 
ful materials found in the earth, such as all ores, salts. 


coal, sulfur, asbestos, oil, natural gas, etc. There are 
several very remarkable feature* of this proceed—re¬ 
markable, of course, only because so very little Is 
known about the atomic forces utilised 
First of all, the emanations or rays penetrate every¬ 
thing except pure metallic load. This proves their 
similarity to X rays and the radiations given off by 
radium 

Second, the emanations are given off by the materials 
at definite, carefully determined, different angles These 
known angles are utilised In the practical applications 
of the process for determining the depth and exact lo¬ 
cation of the depoalt 

Third, some of the rays are percept!bio at a dis¬ 
tance of 00 miles from the deposit, Indicating Its pres¬ 
ence and general direction from such a distance, thus 
adding greatly to the practical value of tho process 
In field work. 

Fourth, there ts no personal element entering into 
the use of the apparatus, it works equally well and 
correctly with everybody and repeats Its indications 
exactly at the same spots, thus proving In the most 
reliable manner the presence of certain forces In 
definite directions. Mr Hoi* says 
“The strength of the atomic forces which act on the 
apparatus Is often surprisingly large We seem to 
possess not tho slightest idea of the magnitude of some 
of the forces which are present on earth and which 
have not yet been explored In this country I fed 
certain that systematic research work along these lines 
would clear up some of the great mysteries with which 
we are still confronted—the mysteries of electricity, of 
magnetism, of life I have reasons to believe that the 
divining rod, used for over a thousand years and in 
some cases undoubtedly with success, Is acted upon by 
s few of the rays which are utilised completely and 
systematically in the highly developed apparatus" 
Since the announcement of this remarkable Invention, 
developments have been rapid and startling Through 
the efforts of Mr Hols and his acquaintance with the 



Correspondence 

hi ths MrmpMdmM nnlomn A n o n ymo u s co n a o - 
nirmmn s cannot bo considered, bat tbs nomas of eor* 
iMpondsnfs wilt bo withhold whoa so dsm ed. 


Where the Fish Go 

To the Editor of the Soxamrmo Amsmcak 
I note is your issue of April 2nd a letter by Mr 
J M. T Hamilton saying that the greatest destroyer 
of fish next to themeeiVes Is the waterfowl. He also 
condemns the pelican as tho worst destroyer and esti¬ 
mates their number at one million. I should like to 
quote from an article In AmerUmn Review of Review 
tor Mky, 191ft, aa account of a trip made at the in¬ 
stance of tbs Federal Food Administration by Mr T 
Gilbert Pearson, Secretary (now President) of the 
National Association of Audnboa Societies, tor tho pur* 
pose of ascertaining how many brown pelicans were 
living along tho coast, and the character of their food. 
“Here la what we found as to numbers * Of the seven¬ 
teen Wands on the Texas ooast said to contain colo¬ 
nies of pelicans, wo were > obla to visit all but one, 
A group was found breeding on only ono iff th es e, and 
ban wo found eighteen eggs and thirty-two young. 
WO credited Texas with 6000 birds and went elsewhere. 
Every toot ofc the Louisiana coast was cruised and the 
entente* an Visited. We recorded 60,000 for that state. 
It la the writer's opinion that In June, 1018, the brow n 



bfttifc 


“Jftagartfing the food of the peUega at this time (the 
hesttefi team?, pr Hugh M. Smith, Chief of the U. 8. 
fbh Otaari&MtoU' reported that in every specimen sent 
bite Ifetf ante collected be t we en Hotftford, Texas, and 
Tuaifc ta* wa* the Gulf menhaden, * A*fa never used 
toff humau consumption^ Neither the Writer (Mr. 
ftMhdu) per the State's representative* with him 
«tefilagle food fish* Of the 842» specimen# 
tafeMLj* IterMla. waters only twunty^eveu individual 
Itkrm'itiM wtt aoU to tt* f<* food, 

ot tte tftfrir tern w*- 
« «**'»*+ 


“The Federal Food Administration has felt con¬ 
strained to say that the charge against the brown 
pelican has been disproves" 

Dongan Hills, 8. L, N Y. O Dswas Simons, HI 

To the Editor of the Scrsrrnnc Amebican 

Your issue for April 2, 1921, contains an article 
signed J M T Hamilton on the subject “Where 
Some of the Fish Go." 

The man who wrote this evidently Is unscientific in 
his observation* and Inclined to accept loose statements 
of others and pass them on over his signature as 
facto. He reports someone as estimating the number 
of brown pelicans in the South as exceeding one mil¬ 
lion, and that "each consume a hundred fish a day, 
waking a total of one hundred million destroyed by 
this one variety of sea-fowl," etc. His Inference is that 
the pelican ta extremely destructive to valuable fish. 

You will, I think, be Interested In the following state¬ 
ment In the summer of 1010 at the request of the 
United States Food Oommlsalun I visited every known 
breeding colony of brown pelicans along the gulf ooast 
of the United States. Tho states of Florida, Louisiana 
and Texas cooperated by supplying vessels, crews and 
provisions for the expedition. The undertaking was for 
the purpose of determining as nearly as possible the 
number of brown pelicans frequenting our Gulf Coast 
and also see if they were sa destructive to food fishes as 
was popularly reported. 

Every possible precaution was taken to learn the 
real facts. In each case a State representative was 
with me visiting the island* and checking up tho data 
Without going Into detail I may state that we found 
about 65,000 b ro wn pelicans from the month of the 
Bio Grande to Key West and this was after allowing 
liberally tor non-breeding birds that were not frequent¬ 
ing the nesting colonies. 

Large quantities Of fish disgorged in our presence 
by pelicans both young and old were forwarded in 
tanks given us for the purpose, to Pr Hugh M Smith 
bead of the Bureau of Fisheries in Washington for 
identification. Our investigation and Dr Smith's re¬ 
port revealed the fact^tfait very few food fish are con¬ 
sumed by brown pelicans St this season of the year 
From the Mexican bolder to Tampa Bay. Florida, abso¬ 
lutely every on# of the thousands of ttb disgorged in 
our p rese nc e were Gutf ritohadeo, a fish never used tor 
human ftng ump ti o n. From Tampa Bay to Kay West 


inventor as well as because of his standing 
scientific men, arrangements were made with Influen¬ 
tial Interests In New Turk for the coming to title 
country of the Inventor for the purpose iff thoroughly 
demonstrating and testing his apparatus. Accordingly 
early this ioar the limntor Philip Seborumly, of 
Frankfurt am Main, Germany, arrived in the United 
Staten and, under the direction of ouo or two skilled 
mining engineers m t about his work of proving the 
claims made for hie new device or practical divin¬ 
ing rod 

The first test was made among the Iron ore fields of 
the Luke Superior region Here, through loo and snow 
several feet thick, the 'polnrlzator, ’ ns the new Inven¬ 
tion in called, located new ore fields nald to be worth 
many thousands of dollars, according to the reports of 
the engineers The next trial was In tho Pittsburgh 
diHtrtet where new pockets of natural gas were looked 
for There also, it is reported the explorations were 
100 per cent Hiitlnfaetory The last trial was in the 
oil Holds of the southern part of the country Than 
also it is claimed a 100 per ciuit record was made in 
the location of new oil po< kets or Adds 

The definite rctmlt of them* trlalu was the Incorpora¬ 
tion of a now company to use exclusively in the United 
States the new Instrument, and the payment to the 
inventor of a large sum for the concession. John Hays 
Hammond, the well known American engineer. Is one of 
the most Interested men In this movement. The now 
company is stated not to be a commercial proposition 
but will be engaged In research and geological studies. 

The large economic value of this invention la self- 
evident, if the expectations of its promoter* are real¬ 
ised, It will revolutionise mining methods and reduce 
the speculative phase of prospecting to n minimum It 
should be added that in the operation of this new inven¬ 
tion, cartridges of the material sought are placed lx 
the device, the mechanism then synchronises the ema¬ 
nations, exchange reciprocally, and locates the definite 
confines of the material in the earth. 
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of the three thousand, seven hundred and twenty-oos 
(8721) fish collected only twenty^even were food 
jUihet These consisted of mullet, pig-fish, pin fish and 
crevalle, all low grade fishes. Any of them sell tor 4 
cents a pound In the local market 

I need only add that after receiving this report tbs 
United States Food Administration refused to take any 
action looking to the destruction of the brown pelican. 
While my observations were made entirely In the sum¬ 
mer, the United States Department of Agriculture at 
once took up the work with a view of gathering data 
throughout tho year. While their report has not bean 
made I have been Informed privately by those having 
the matter in charge that the amount of food flehea 
destroyed by pelicans at all seasons of the year is 
extremely small when one considers tho charges mads 
against the bird 

I am sending you this In the interest of fair play 
for one of our moot Interesting birds of our Southern 
waters. T Otusebt Pbaoson. 

New York, N Y 


Nothing Now 

To the Editor of the Scikntific Amkoican 
It may be worth while to review another anticipa¬ 
tion 

Before the recent war you published a short corre¬ 
spondence letter I sent you recommending oppositely 
revolving parts to cancel gyroscopic Interferences. 

The all metal Rohrbaek monoplane used by the 
Stas ken airplane factory appears to be built in this 
way 'symmetricalbut why did not some person make 
use of this published suggestion during the war? 

Necessity may be the mother uf Invention, but this 
does not prove war Is a necessity 
Barielgh Heights, M<L J Fun Gxluetly 

Another Job for Sawdust 
To the Editor of the gcnemriric Amkeican 
W ith reference to your article of April 2nd, "Jobs 
for Sawdust," no doubt there are many of your readers 
that would be glad to know that about 2 inches of 
sawdust spread over a very dusty country road will 
make the road dustless. This has boen tried and found 
to be very satisfactory. In very dry weather the road 
will have a layer of very fine dust sometimes three or 
tour Inches deep. The sawdust will keep it dow*r*s , 

W A. Hocwua^ 


t ... 
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A Bridge Building Record 

How Cities, Officials and an Industrial Works Pooled Interests, Cut Red Tape and Met an Smevpi t«y 

By E W. Davidson 


T O I olid a wooden l ridge 
400 feet lift 11 I ** 
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I 400 feet 1 ! g 11 I ** 
tnt wile It ( i 1 >« t r 
$8 F 000 ta *ed with hueh an 
rl r what w ul 1 Uie rdt 
nnrr p tie xtn idlmry 
brilge c i ra tor dot 
Gasp/ Smile patronlsingly? 

It <an lo done It 
d no With a great burnt 
gap In the Important P lnt 
of 1 inea t ri Igp between 
them I ynn an 1 Ren rt 
Massachusetts stood on op¬ 
posite sides of the Haugus 
Riser during the early part 
of July and aaw it haipen 
The actual time of «n 
structlc n was ten days 
Counting In ibe clearing 

away of I unit parts beftre reconstruction cool 1 begin 
tbe whole job took ex i tly 18 days cue hour and 
twenty minutes a hare 'll days elapsed between tbe 
burning of the old 1 ridge—with firemen hampered by 
a failure of tbe bridge standpipes to function—and tbe 
Urn wing back of tbe gates on July 18 t permit a glad 
parade, of automottles a r wh the new structure Trmf 
He on the main highway t the u rib short f the 
Saugus was Urns returned In a minimum f time 
The train of events lead 
log up to this remaikaLle un 
delinking started with tbe 
fire on June 17th partly de¬ 
stroying tbe original stru 
tore a< n ss tbe Saugus 
River i I at Are I r ke a 
vital traffic arterv On tie 
following day tbe Metre pol 
Itan District Cc m 1 salon 
announced that a u w l ridge 
would cost between $00000 
and $100000 and n funds 
were available Rut In view 
of tbe fact that a $00000 
state emergency fun! exist 
ed tiM Commissions engl 
Deers started specifications 
anywav On tbe 21st 1 ynn 
Revere and the town of 
fiwampacott a*ked tl e Com 
mission for a temporary 
bridge A he ring was an¬ 
nounced on the -3rd and 
held on the TOth In the In 
tertm tbe Commissi n a on By July 1J 

glneer bad reported that to 

build a bridge costlrg $150000 w uld mean abutting 
off travel for six m nths 

This suggestion f delay with the summers heavy 
automobile travel just starting w rried Lynn and Re¬ 
vere not a little But n tbe 20th tbe day before tbe 
Commissions bearing the big electric company with 
works Acer the I ynn end f the bridge offered to re- 
bull 1 the bridge in temporary f rm at cost within 15 
dajs Engineers scoffed lut II S Baldwin depart 
ment engineer of the O mral Llectrt was rare It could 
he done That aften on 
Mr Baldwin went out In a 
rowboat and Inspected the 
ruins That night complete 
tentative i Ian* and coat ea 
tlmates were made 
The next day after the 
hearing the Commission de¬ 
cided to let the electric com 
pany go ahead Tbe city of 
Lynn appropriated $40000 
to finance the work and ! 

Governor Cox gave assur¬ 
ance that the state would 
reimburse the city next 
winter when the Legislature 
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lay saw Mbit ititt totem# 
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After the early morning fire of June 17tk, shewing the remains of bridge 

1 begin tractors f r bids The contract was let at $14^200 surface 

>ur and and the electric company agreed to furnish the mate* bean ua 

eon tbe rials and supervision for $20 000 at the < 

«red by On the morning of July 4 steam derricks appeared at money 
and tbe tbe bridge an 1 work started tearing off tbe damaged Tbe enj 

t a glad dock and weakened piles Three days later new oon- spannln 

Trmf atruetkm began made ai 

f tbe *tt rms and heart breaking i bstaelse Interfered from tore an 
f time the start At first it looked like a months job Ilood ebaracti 
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By July 12th all burned piles had been replaced nr gptteed and each bent capped 


swo expeme was rnguevr 
toMWiifiM t*M 
pterin waw aak at tea 
prone aagleaafaat a* grip 
oooSi b« twt, n# m mm 
of te yiaaha mo a* nritt 
that Itaror OeaMate an 
aria t» drlra fee late epOta 
«a tta path Iri tea fatedga 
traa tea ■ 

oalr tea baat natartata 
ban ban vat brio tea 
structure. Tbe new ptie* 
are o toub the «IHa|h% 
caps dak, fence post and 
hand mfla are of tong tend 
bard pint and the wsnrtfig 
surface of sprues 970000 beard feet of lumber have 
been uaftd and thousands of bolts, made open order 
at the General Electric plant, thereby aavtpff tight end 
money will hold the whole together fed year* to fume 
Tbe cape are 0 x 14 Inches and tbe etrfug m w 10 x 14 
■panning Joints Instead of a temporary b ridg e, IS SB 
made as well aa If not better than to* original atm- 
tore and Is guaranteed tor ten years Its substantia! 
character may be noted In the lower view 

Getting a JUm mb 
Caeurata Ftp* 

L aboratory imatiga 
ttoiio Utotyo the Mak 
lag of test rings ef pipe $ 
inches long and of the da- 
sired diameter They gotre¬ 
spond to sections ef tbs phi 
ss built in factories ns 
making of rings ter tasting 
purposes neoendteted the 
designing of a special nun* 
chine capable of not enter 
regulating tbe pressure eat 
tried by tamping but In 
measuring 1 Its intensity 
Such is possible by ex te n d 
lug tbe core feet above 
the outer term which Sate 
as a guide for toe tamper 
The latter a easMrou shell 
7 Inches high with b ea d les 
permitting its deration U 
allowed to drop by gravity 
*t«wl BO teh naterfala bat*** 


lights ware put up and tbe work drove ahead night 
and day As days passed the outlook grew brighter 

Ily July 12 all the caps cx«n t on six spUccd joints 
at tbe 1 ynn end of tbe bridge were In pr sttion On 
tbe J4tb it was possible to cross tbe bridge on til# 
louse planking while tbe cress bracing went ahead 
swiftly 

When tbe job of laying tbe wearing surface of 2 tndi 
spruce planks began the workmen were sure that 
sawing Would take ten days t two weeks An ladi 


Detail plane were drawn 
July 2 the engineers finish 
lug them in the areal! boon 
of the next motnlng eo that 
they could b* given to eon 


_ ' ' 

Zt i<"lr-*. •" S«.v vs ' • 


th* ttw « otrtaia Mate 
at atMkM |tuto apply tte pnapar Mot 
The teetinc awtlw enplo/Bd la teeridav riaga. 
U tew l l ri u a rubber tag which tt> larita tta 
rtagB. tta eote wxto hriag balk taadeJ. Water la tarota 
Into th* teg rivwty on tit tta anrioMd air Mahal a 
K*t-*w*r, attar which pr e —ar e la appUad gtaCahlljp 
arid tta eparttneo tahttetag to Cte tact hnafca Tte 
appanttqi la arid to iW aatlriactotr reaBha ttte 
tonritp being obtained M a aarpririag degree He 
aebiemnent la accradtteg la a Major dagfaa to tea 

faet that Oa Witte praeanr 

wtttda Um tag and igritek 

tte htekhdatetaepa tea Mb 
tarfreattoMthariMOtethh 
itag aec* la • aoteHa Jh> 
hutrittaa ai Sa atraeglb at 
odoceeto itei tretifvine to 
the taiaa te «Ma Mate 
HaM gtedaeh Hag* « 

riter tafag i gaarite- 
te tte aSun mb at » 
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hnmwth Cop BMttfau in Aaoki 

rpitBlntatoattoMl Motor Boat Baca for 1031 brought 
A two boat* to tba Um that were remarkable tor the 
eMmefit hoc s epow e t of tba engines which had boon 
MNM taty Ihaftr frail hulk Ona of these "Miss 
tatoHna U.” an enlarged edition of 'Mka America I” 
mat typical M €kr* Wood craft, a hydroplane wKh a 
*Mt atop, tmttt of wood and of extremely light coo- 
O tn w ttoO Bar motive power constats of four modified 
Ilhwljf engines with a maxim u m power, each, of 400 
h ee mppw e g , the total hoesepoerer available being that 
abort 1000 ‘Maple Leaf VfX, unlike bar predeces¬ 
sor* which were displacement craft la a single-step 
hydroplane e qui pped with tour engines of even greater 
hoca<power than thoaa of “Miss America 11 the total 
batog given as between 1000 and 3000 

The race was held on Labor Day September 5th in 
toe Detroit Btver, distance 40 nautical mile* • Maple 
Loaf VII ’ was first across the line, but as they came 
ground on the first lap 'Mias America 1 had taken the 
lead with Mias America II twelve seconds behind 
«»fepto Leaf VII * was third ssd Mias Chicago fourth 
'Maple leaf VII sprang a leak and had to withdraw, 
Mnkntu Shortly afterward 

race was wen by 1 Mlsaa America II whkh 
oovaped the conns of forty nautical miles at a rate of 
gpaed which on the fourth tap slightly exetsgtod T1 
tails* pat how 

In the race tor tba Dabs George trophy tor the one- 
mftta Spted-boat chaptploashlp of North America, Gar* 
field A. Wood's boat won again The course oonatatsd 
of stac tons over a mea su red mile, tbreftwith and three 
t j f rt Tr i ^ stream The fastest mils with the current 
was done In 44 IS seconds and the fastest against It In 
480* secon ds , the average being just under 80% miles 
an heur; nearly equal to toe fastest nflroad speed 




Start of tba B s ar md daaa of runabouts 

Inftuaua Some remarkable cures of tuberculoeli hav 
lng likewise bean involuntarily effected, MOHer under 
took some experiments win a view directly to exam* 
Inlsg these striking phsnomena 

The apparatus used In this connection was the same 
as used tor therapeutic purpose* vis, a coll of wire 
tr a v e rsed by a relatively strong alternating current 
<8040 ampere* ISO volt* 100 periods per second) and 
comprising In Its interior a aped ally designed Iron core 
A chemist specialised In the physiology of fermentation 
helped with these experiment* which were made In a 
laboratory where the conditions of temperature and 
light could be well checked and kept practically con 
stunt 

Fermentation bacteria were found to be arrested in 
their development by the action of magnetic radiation 
whereas experiments on luminous bacteria gave rather 
unexpected results their giowth being either checked 
or promoted by the magnetic field according to the 
way the apparatus was arranged Tite most remark 
able result, however was that the feeding medium 
containing the bacteria would under the action of the 
alternating magnetic field become Immunised against 
any farther Infection 

Some striking series of tests on luminous bacteria 
have been recorded on plates One illustrates the 
variable blackening of the photographic plate by the 
light of bacteria exposed either outside of any magnetic 
field, or in a stationary magnetic field as produced bv 
a steel magnet, or In aq alternating field, oa produced 
by the coll of wire above referred to 

Three 4 gratings cut out of double tin foil were in 
a light tight box, placed oa a photographic plate three 
glass bulbs containing tod feeding gelatine with lumln 
eras bacteria (peeudo-ludfera) being applied to these 
‘ grating* Bv stirring the glass bulbs the feeding 
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gelatine was distributed uniformly and made to ding 
to tlu glass wall* The outer surfaces of the glass 
bulbs were ground level thus enabling the bactarta 
cultures to be observed In the microscope 
After 24 hours action of the bs< terta the plate be* 
tween the cuttings wi* found to he blackened the In 
terestlng fact being incidentally noted that the light of 
the bacteria had pawed through the double layer of 
tin foil The effect was leaat marked In grating I (not 
exposed to any magnetic field) somewhat stronger In 
grating II (exposed to the sooth pole of a steel mag 
net) and most Intense In grating III (exposed to an 
alternating field) 

Another plntc shown two glass lmlhs of the sise of 
a watch, cont lining luminous bacteria and exposed to 
no magnetic fUld and to the field of the south pole 
of a strong steel magnet respectively the bactericidal 
effect in this Case being very striking 
These experiments would seem to confirm tlie fact 
brotq.lt out hv common experience at Mr MUIlers 
laborntoi v that organs Infected b\ bacteria are made 
more resistant by a magnetic treatment 

A New Telescope 

A SWISS Inventor named Rosing Is reported to have 
constructed a light electric evil for telescopic pur 
poses which respenda t» variations of light much more 
rapidly than anv selenium cell thus far invented and 
whkh possesaes the gnat advantage of not being sub¬ 
ject to fatigue 

This cell which Is already In use for practical pur 
poms in Holing a telescope consists of a hollow hall 
filled with rarefied hvdro*,en or helium Upon one aide 
it is covered with sodium amalgam or potassium 
amalgam while upon the opposite side It is pro¬ 
vided with a platinum dot trade When the amalgam 

surface n a Ives a nega 
tlve electric charge and 
Is afterward llluml 
nated an Immediate dis¬ 
charge takes place the 
c ledrlc current connect 
lng the two electrodes 
can pass from the plat! 
num electr sic to the 
amalgam Hence aa a 
result of the tllumlna 
tlon It Is able to over 
come the resistance 
with which It was for¬ 
merly unable to cop* 
According to tho ex¬ 
periments made by 
Uhlgl and Stroletow 
__ the strength of the pho¬ 
toelectric current which 
Is hero operative corre¬ 
sponds precisely to toe 
Intensity of the light 
Indeed It follows the va 
riations of Intensity In 
the Illumination so ex 
actly that toe moot pe¬ 
culiar effects can be oh 
talned tor example by 
the use of an Intermit 
tent Ught The Invent 
or calls this inatrunbnt 
an etaktroakop This 
new apparatus to now 
being tasted by Marconi 
"Was ft marina IPt 111 bis wlrelaas tele- 

UUH Phony onporimooto 
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Glass Tubes by Machine 

How Handwork Has Been Eliminated from a Task Formerly Hone Altogether by Head 


M ACHINERY la nowaday* being applied to all kinds 
of service There In In fact, wurcely a broad Hue 
of activity Into wlihli meclmnlcal methods have not 
gone Home lm\e Ih*cu more consrr\atlve than otliers, 
and amongHt thcHe otto may iwrbupa Hat the business 
of manufutHiring gln»M articles. In recent jeers, how 
ever, oven thin Held has been Invaded, nnd now It ap* 
pctir* to* If mm hint* pnatsarntt were alxmt to carry 
iur\ thing I a. fore Hum 

One of Hie jmrHculnr Hnca of rUihh manufacture thut 
Is even now In process of jleldlng to the general aplrlt 
of the tlioes Is that nhlch eoncernH Itself with the pro- 
dutiloii of glass lulling The writer was 
recently In u large works In soatliern New 
Jersey w lie re three muc blues were alreudy 
Installed and unotlur was Just uhout being 
put In—machines whose hUHlness It Is to 
produce glass tubes by an nutomutlc pro¬ 
cedure No hand Is required to touch the 
glass from the grout tank funmee where n 
great body of molten glass Is produced up 
to the point where tubes five or six feet 
long are rolled down onto a pile. No hand 
takes the glass from tlin furnace, no hand 
conveys It to tins great blow pipe, no hand 
forms It on the end of this blow-pipe, no 
hand pulls It off and draws the new tubing 
along, and no band severs Into short 
lengths the tubing as It perpetually comes 
on. The nitKhlne, or rather plant, Is very 
automatic Indeed 

Glass tubing Is wanted for a number of 
purposes. Thus, It Is largely used ss 
stock from which vials are manufactured 
Then, It Is used for making up various 
articles used In chemical laboratories. 

Out op Into short lengths, It supplies the 
blanks from which tlie steam-gages used 
on boilers are made. The fact that ft 
manufacturer produces tubing does not necessarily mean 
that be sells It all lie may use It himself In making 
up many articles. However, It is desirable to produce 
the tubing accurately In su< h diameter* and such wall 
thicknesses as may be spacMed Naturally, these dimen¬ 
sions can not be controlled with anything like the pre¬ 
cision possible In manufacturing, say, cold drawn steel 
tubing. At the same time, a good deal of accuracy Is 
required This Is particularly the case where steam- 
gage tubes are to be produced for railroad companies. 
The outside diameter may be required to be not more 
than 1/82-tnch greater or smaller than specified The 
factories have found it difficult to meet requirements 
as severe as this, and consequently there 
has been a large amount of waste. This 
la particularly so where hand methods of 
tube drawing are depended upon. It Is 
perhaps too early to say whether the ma¬ 
chine will readily meet the difficulty In 
the end. After some rather dose atten¬ 
tion to the matter, the writer thinks that 
the machine process should lend Itself 
more easily to accuracy than the hand 
method. 

Tbe advantages of the machine, how¬ 
ever, are perhaps rather to he found along 
other lima. Perhaps tl* chief of these 
centers In the ooaUfielfy of the new pro¬ 
cedure. The glass tubing comes on nil 
the time. It Is perpetually cut off at the 
end, but It still comes on. This Is quite a 
contrast to what occurs In the old method 
In order to get a good, dear Idea of the 
machine process, It will be well lo have 
before us u brief statement of the old- 
time way of doing things. Imagine, then, 
a big circular furnace with eight or ten 
openings, and a pot of molten glass corre¬ 
sponding to every other one A man gets 
on the end of his blow pipe a gob of tbe material It 
may bo necessary, later, to get additional glass by in¬ 
troducing tbe blow-pipe nnd the gob already on It Tbe 
gob is roughly molded by manlpulstlng It on a half 
mold kept cool by water The man blows Into the blow- 
pipe and creates a central hollow In the gob. Tbe glass 
is manipulated on a flat slab called a roarver for the 
purpose of giving It a conical side surface. It la desir¬ 
able to manage things so that the cavity win have tbe 
glass equally disposed shout it When the amount of 
glass Is Mg enough, the cavity deep enough, and the 
disposal of material round It perfect enough, blow-pipe 


and gob are carried to the vicinity of tbe walk or run¬ 
way where the tube is to b* drawn. A small furnace, 
called a “glory hole," is set up near by Here tbe gob 
is reheated pretmrntnry to the druwlng Two men han¬ 
dle this work, the more skillful one retaining p o s s es si on 
of the blow-pipe The other man secures a bold on the 
gob by mean* of an Instrument called a punty This 
la a rod with a dink at one end, the disk hdvlng the rod 
perpendicular to it at the center Hie man holds the 
rod as If It were n handle, Hie clear face of the disk 
having prerlouMly been made to ding against the sur¬ 
face of the gi4> it Is quite important that tbe punty 



Close-Bp ef the taba-d rawing machine, showing position ef the saw 1 
after cutting the tabs to length 


disk be affixed just right In order to retain Its bold. 

The tube Is drawn by the man with the punty He 
simply backs off down the walk, holding onto, and per¬ 
haps manipulating, the punty The man with the blow¬ 
pipe blows Into It and stands still The result Is that 
a shell of hot glass flows off tbe end of tbe Mow pipe, 
This shell rapidly diminishing in diameter for a while. 
Soon, however, the cooling giass In the shell nearer the 
punty has acquired sufficient stiffness to resist reduc¬ 
tion in diameter. That Is to say, at a little distance 
from the gob, the glass will get approximately Its Anal 
diameter and will not reduce much as the punty man 
continues his retreat The yielding is nearly all done 



The reheating end ef the furnace, showing tranche i 


at and near the gob and perhaps at and near the punty 
In between, lies the tube. It #iay be possible for the 
punty man to withdraw 100 es more feet. There will 
be waste at both ends. 

The machine method In parHmttafa* this proce du re. 
The molten glass la the great fan* le allowed an «stt 

with Which the 
flows into % shtfi 

*****swe* 

to the Ene of the 

tv ***** 


into a special furnace, fn 
blow pipe is mounted, the 
t rittg h with cot or tooth 
further end, the b tow-ptpe to 
Mane of the Mow-pifle to tt 
Tbe trough has e 



Which tt ends the glass info the Mow-ptoe at an t 
The Wow-pipe Is rotatably mounted at its rear end to 
a wall of the special furnace. It also dip# fo r ward. 
The result of the, stream of glass flowing ou at ah anal* 
Is that gravity and rotation combine to Cange tt* end 
of the biow-ptpe to receive a complete envelope of glam 
down to its tip. Pressure air Is introduced into the 
blowpipe sod it flows out at the end. This air has 
only tt very mild pressure, however, as the glass abeD 
needs but little assistance to prevent collapse. It Is, in 
fact, understood that pressure air may, under favorable 
circumstances, not be required at sU. On tbe other 
hand* the machine may he used tor the 
drawing of glua* rod. tp this caafc It to 
proper to dose the end of the Mow-ptpO 
with a cap. The special furnace to pro¬ 
vided with a means of heating the glass 
as it flows along the short trough with Its 
stopped bottom and a separate means of 
besting the gloss on tbe Mow pipe. 

The end of tbe blow-pipe is preferably 
furnished with a sheath of heat-restoring 
material Consequently, the glass really 
flows onto It Further, a kind of mofle 
may be used for the purpose of equalising 
the heat round tbe glass on the blow-pipe 
and of hindering the products of combus¬ 
tion from attacking the gob. When used, 
th|s muffle may be rotatably mounted, tbe 
rotation then operating to distribute heat. 

When the gloss tubing passes down and 
away from tbe special furnace, it soon 
finds Itself on a long line of grooved 
wheels. These are near the floor of the 
shop. The tubing lies In their g rooves as 
It moves on away from tbe furnace. 
Every other one of these wheels may have 
Its supporting upright provided with as¬ 
bestos guides. These are to p reve nt the 
tubing from riding up out of the grooves and off onto 
the floor 

At a considerable distance from the furnace, say, 12ft 
or 140 feet, the tubing enters a pulling machine. This, 
together with the cuttlng-off device at its forward sod, 
la quite an Intricate affair The pull on tbe tubing to 
effected, Ip part, by tbe co-action of two endless chains, 
one set vertically fcbove the other A little reflection 
will, perhaps, convince tbe reader that this Is not so 
simple a matter as, at first sight, it may appear Tbs 
glam tubing Is to be pulled along at a rate capable of 
adjustment Tbe stss of this tubing will vary from job 
to job. This means that some method of adjusting the 
space between the two chains will be re¬ 
quired Then tbe grip Id which the tubing 
is held must not be a rigid one. It needs 
to yield upon occasion. Naturally, It will 
hardly do to let the chains exert much 
p r to sur e on tbe tubing between them at 
one end of the machine where one sprocket 
wheel to above another nor at the other 
end where a similar condition exists. At 
any rata, la the present apparatus, the 
grip on the tubing to effected in the region 
between the two pairs of end sprockets. 

The links of each chain are pivoted tp 
one another. Half way be t ween the ends 
of each link and inside the aide straps of 
tbe Unk Is arranged a roller The func¬ 
tion of these rollers win soon appear. 
There la a kind of saddle which extends 
longitudinally over each pivot-joint This 
saddle to carried tag the shafts or trun¬ 
nions of two rollers. The saddles are ar¬ 
ranged to cover tbe joint* on'the esfstoe 
of the chain loop. They accordingly He 
betwee n the'eboins and the tuMng Os th* 
pass through the region where tbe grip to 
effected. hLlut when these saddles are 
miltoMg iWprMat Wits. (MhMi thqr eootfttaW tb. 
mom of jpitMrtntf to# polling tow tobtng. 

Howrrer, it <yn,EW>r to ton* tbm to IMr-fM*. 
OttocM* tout* to no tgmay grtp dgwupM. 
*M* to-fcnri l» npAMtef two plattocau, on. 4bow M* 
tow to* «tokin»iHUto of to. «*, ma¬ 
im Mtoww «• totrtoto 

t whfafo ffwkta tfcbfel 
"wftbSt dmtntim r 

foiOo* w&iM* pfatorowJ fo* vtortofd 1 

*■ - * “ 1- 
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;4s*ri to* m 'tomM 

vfar m% m put* 
tom U dm tim into see- 


tom *h lato sec¬ 
tion* and those yield 
into* or Mb. This nth 
per platform U hlso ad¬ 
justable vertically, and 
this take* car* of the 
cbhnges in alio of the 
nvovk that may be de¬ 
sired from time to time. 

The upper pair of sprock¬ 
et! may alao be adjusted 
Vertically The arrange¬ 
ments are such that both 
Upper gprocketa are 
raised and depressed si¬ 
multaneously and at the 
tame rate. This is ac¬ 
complished by means of 
along shaft and of herd 
tears. The palling rna- A man*t-dud Job for any t 
chine 1* operated hy a 

suitable motor mounted on the carrlate which supports 
tbs whole. 

From the point of view of mechanical engineering, 
the cutting off device is perhaps tho most notable feu 
tore of the entire plant Off-hand, one might think It 
quite a simple matter to cut off a continually lengthen¬ 
ing tube every time It grows six feet longer Bat tf one 
reflects a little, be will soon grant perhaps that unless 
tbs notching or cutting or breaking or any combination 
Of these Is done instantaneously. It may be necessary 
to oooompant the continually lengthening tube. In the 
present device, one of the main operations of the sever¬ 
ing Is a notching with a rapidly rotating wheat This 
wheel must dtp and pause, as it were, and during the 
panes nick the glass with its flying edge. The pause 
here refers to the matter of approach to and recession 
from the surface of the glass. This pause means that 
the nicking Is not done instantaneously, but that time Is 
a factor Now In order that the wheel may even for a 
short time stay with the tube at a given point. It must 
travel with the tube. The mechanism must therefore 
not only provide for the approach and rec e s si on but also 
for a movement with the motion of the tube. Bo the 
notch Is made. 

A wheel consisting of a series of lung vanes receives 
the tube as it grows, the end being In between two of 
the vanea. When the KTeak Is made by a movement of 
the Hotted disc forming one end of the ay stem of vanea. 
the dsalred length of tuba la already all the way In 
b et ween a pair of vanea. Out off. it rolls on oos vans 
by gravity and escapes from the machine. 

A Defirtn Croat Motor Track Ccnraatio—Hrtra 

T HJd accompanying photos show a new motor truck 
with many novel features that is now being manu¬ 
factured In Ban Francisco. A m o n g the special features 
am hydraulic steering, three-point suspension and 
mrtngHBoimted power-plant 
Using the regular steering-wheel principle, the hy¬ 
draulic system connects the steering wheel to a simple 
hydraulic control which works automatically. The 
truck carrying a load of 
tea tons can be steered 
as easily as a passenger 
car. The driver can 
throw the wheels of a 
loaded truck from ex¬ 
trema to e x tre ma with 
the vehicle standing still, 
without, any physical ef¬ 
fort other than the ef¬ 
fort to move the steer¬ 
ing wheel. The pneu¬ 
matic steering device 
consists of a cylinder at¬ 
tached to the right aide 
of fim truck in front of 
the front wheels. This 
torus the front wheels 
as easily when the truck 
Id motionless g* when 
In notion, enabling the 
track to be maneuvered 
into the most advanta¬ 
geous loading position 
under any conditions, 
without lore of tints. 

< The mia or load car- 
Mtit kttatls mounted 
4*' Obw itfMfc vm 
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A man*s-dsad Job for any truck—hauling a six-inch disappearing-gsn meant, an aggregate lead of 80.360 pounds 

the carriage which supports weakness to be met with In motor truck cniiHtrurtlan of milfnte of lime are i 

The spring mounted power plant 1ms n great nrivnn liuo gr of puhertxeU quU 
of mechanical engineering, tuge because it protects the power plant against all attained a uniform color t 
rhaps tho most notable fee shocks of road Inequality, shifting load or cureless driv- hare as a sort of lacquer b 
>ff-hanri, one might think It ing Tills makes for Mger mechanical life and In- fate of alumina or else 
t off a continually lengthen- creased driving comfort. decompose* the milfnte of i 

i six feet longer But tf one The service brakes are Instantly, positively and pow- free the alumina which at 

a grant perhaps that unless erfully set by a simple application of the hydraulic particles which are mean 
making or any combination principle same time give* more a 

wusty. it may be necessary Another feature of this truck Is the unusually low- reaction Is HnUhcd crump 

ly lengthening tube. In the hung body This truck is said to possess the lowest the volume to 400 liter* ar 

tain operations of the sever- body of any truck manufactured, the bed being only to be sprayed on. 

Lpftdly rotating wheel. This 19 inches above the ground This Is made possible by M Lance has modified tl 
as It were, and during the the arrangement of the engine suspension in company cases by adding to the *pi 

its flying edge. The pause with the front-wheel drive. Any doubts as to the prac- stance Zinc chloride and 

f approach to and recession ttcablllty of the front-wheel drive should be dlcqtelled in medicine as antiseptics, 

lsb. This pause means that hy tire photograph at the head of the page, showing the added to the solution the h 

uataneously. but that time la new truck successfully perfor ming a decidedly heavy germicide To prepare thb 

it the wheel may even for a bit of hauling. sine la dissolved In 100 lit 

be at a given point. It must retired lime are added In 

mechanism must therefore Protecting Fruit by Colored Light in the state of the hydros 1 

ro»ch .ml rece«lon but ato . FKW n-an, a*o than w«« a rood d<ml of excite «Uy the total amount of 0 

notion of tho tuba. Bo tho J\ men t rooKd amonf the public by tale, of the 1 ®*** ,TC ' 

, . marvelous effects upon the general health and well gr iw gr of the dye stuff 

Mtw of lout ranoa TMtiwo bein* prodnwd hy exposure to blue light Mora recently 1* <ta»e 2«> gr of nuU.te a 
nd bring In between two of interesting experiments have been carried * re tdded ; Bnd tlle mlxtiir 

: la madei by a moremeot of w,th reject to tho effect produced upon the growth ?“*«« °/ honr • 11 *■ 
ondof thoayMmnof vanM, »*t dorolopmcnt of pUnts by rarlouo cotom. Nat- »■ ready to uae a. a apray 
J* « “• ^ to urally, however. It would be out of the question to , 

•****• it J? n * ** °°* TW * roof Urge areas of land with glass of one or another Effecta of Ft 

ns the machine. color in order to produce a given effect. An ingenious 117ITHIN six months ti 

French botanist, M Robert Lsnce. however, has gotten VV teri sties occurred in 
’ Track CoBTreitSantttWB ground this dlfllculty la a very dever manner by coat house at Galveston, Tcxai 

m show a new motor truck Ing grapes and other fruits which it Is desired to pro- an American engineering p 

ea that is now bring menu- tect, with a solution containing a h arml o aa blue engineer eye-witnesses on 1 

Among the special features criming matter with their conclusions. Is 

hree-point suspension and U. Lance's method is particularly designed to prevent 'The warehouse was a t 

fungus growths by means of a colored screen He 12-inch walls Into ladepet 

ng-wbeel principle, the hy- creates this screen by* spraying the leaves, sulks, The design is simple, coo 

\ steering wheel to a simple flowers, and fruits of the plants be wishes to protect diameter columns spaced i 

works automatically. Tbs with a dear solution whfeta Is obtained by adding green, with vortical rods und *] 



H» fewer ptoi ef the MW track shewing the nevri freot whea l drive 


bluet Indigo, or * violet 
dyes to water conUftn 
Ing a support, such as 
sulfate of lime, time, 
talcum, kaolin, etc to 
which the dyes In ques¬ 
tion arc attached by 
means of ireshly precip¬ 
itated alumina (alum¬ 
ina is a single oxide of 
aluminum) 

M Lance especially 
recommends a solution 
prepa n*d as follows 
L Itrn marine blue, 050 
gr ultra marine green, 
-Kin gr , ultra mgrino 
\ lolet 100 gr These 
amount* of the three 
shades of ultra marine 
„ are diluted with several 
rate load of 30.360 pounds liter* of watt r und to 

dilute solution 2 kg. 
of milfnte of lime are added, besides 1350 gr to 
1100 gr of puhertred quick lime IVhcn tlio maim has 
attained a uniform color the (lyes are attached to the 
Imre as a sort of lacquer by Incorporating 1 kg of mil 
fate of alumina or else 1 1 kg of alum The lime 
decompose* the milfnte of alumina or the alum, setting 
free the alumina which at once Axe* the color upon the 
particles which are meant to support It, and nt tho 
same time gives more adhesive power When the 
reaction Is HnUhed enough water Is added to bring 
the volume to 400 liter* and the mixture Is then ready 
to be sprayed on. 

M Lance ha* modified this method for use In certain 
cases by adding to the Mpray an anti-cryptogamlc sub¬ 
stance Zinc chloride and sine sulfate are well known 
in medicine as antiseptics, ho that If sulfate of slue be 
added to the nolutlnn the latter will be even better as a 
germicide To prepare this solution 1 kg of sulfate of 
sine is dissolved In 100 liters of water 500 gr of pul¬ 
verised lime are added In order to precipitate the stnc 
in the state of the hydroxide and to decompose eventu¬ 
ally the total amount of the alumina salt employed aa 
a fixative, then with the mass thus obtained from 80 
gr 100 gr of the dye stuff is Incorporated When this 
Is done 250 gr of sulfate of alumina or 375 gr of alum 
are added, and the mixture is stirred vigorously for a 
quarter of an hour, It Is then filtered, after which it 
is ready to use as a spray —By U TevU. 

Effects of Fire on Concrete 

W ITHIN six months two fires with similar charac¬ 
teristics occurred In a reinforced concrete ware¬ 
house at Galveston, Texas, according to an articla In 
an American engineering paper, the observations of two 
engineer eye-witnesses on the behavior of the structure, 
with their conclusions. Is as follows 
“The warehouse was a two-story building divided by 
LMnch walls Into Independent sections 800 feet long. 
The design la simple, comprising 22 Inch and 16-lnch 
diameter columns spaced at 20-foot centers reinforced 
with vortical rods und Hplrals supporting fiat slabs, 

The first floor was 9 to 
12 Inches thick with 4- 
inota drop head 6 feet 
square The roof was 
6 to 8 Inches thick with 
3-inch drop head. The 
floor loads of hemp 
uere exceedingly heavy 
and In burning devel¬ 
oped great heat In the 
first fire the floor stood. 
In tho second fire no¬ 
ticeable facts were the 
complete destruction of 
drop head* though ad¬ 
joining flat slab was in¬ 
tact, and the weakness 
of construction Joints 
In offering resistance to 
fire The resutts of 
these fires show conclu¬ 
sively the great value of 
flat surfaces without 
sharp comers of any 
kind. Bpandrri beams 
over doors were almost 
completely destroyed, al¬ 
though flat slabs adjoin¬ 
ing remained nearly In. 
tact Drop beads and 
beams snffbred shni- 
e-weeww Urfy ” 
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How Much Water for the ? 

Development of an Automatic Tranepitation Balance by Govaffttmt ‘ 



AN Ingenious automatic tr a it hi 11 ration balauce haw 
been devised by tin* writ iitUtn of the National 
Ikpertinent of Agriculture who are conducting In* 
vcHtlaatlouw to am.'t.rtAln tin* wutcr requirements of 
various kinds of plant*. Ihe water requirements of a 
given crop, or the transpiration ratio, has Ion# been 
known not to he conHtant, but to lie dependont on and 
Influenced lay variations in many environmental fac¬ 
tors, such as the temperature and humidity of the air, 
the velocity of wind, the Intensity of solar radiation 
and the fertility of the soil The water requirement 
of small grain crops grown In a cool, humid region U 
much lower than that of the same crops when grown In 
a dry region, such as the western part of the Great 
rialns, where they are subjected also to high winds 
and great solar radiation. The matter of the water re¬ 
quirements of plants Is of great economic Importance In 
connection with the agriculture of the semi-arid re¬ 
gions, since the crop or variety which is most econom¬ 
ical in the use of water, other things being equal, U 
evidently the one beat adapted to regions having a lim¬ 
ited water supply 

Heretofore, plant transpiration experiments have 
been conducted under great difficulties, as band spring 
balances have been used to weigh the growing piuuts 
potted in special galvanised containers in order to 
keep tab on the amount of water they received and the 


By George H. Daejr * 

and a sensibility of 5 gm* is used os the foundation of 
the automatic apparatus. This seals was fitted with 
a short column so as to oentraUie an ths mechanism 
below the level of ths top of the pet In which the 
teat plant* were grown the auxiliary equipment of 
the automatic balance consists of a special, ball-drop- 
ping device, a ball receiver on the beam, beam con¬ 
tact and mercury cups, oil dashpot on the boats, * 
spring mote for raising the beam, on adjustable oooa* 
terpoise for raising the center of gravity Of the bal¬ 
anced system , a recorder for registering the exact time 
at whldi each ball Is dropped, batteries and retags 
and a cose for protecting the me ch an i sm from rim 
weather Tbs operation of the mechanism la simple 
and efficient. As the plant decreesea In weight due 
to transpiration, the beam of the seals falls unto an 
electric contact la established at the front end of the 
scale. This closes a special relay circuit with the re¬ 
tail that the bell-dropping device deposits a ball In the 
conical cup shown in one of the accompanying illus¬ 
trations. The weight of thin ball tends to raise the 
scale beam. The spring motor by m oa ns of a speetat 
cam arrangement raises the beam promptly and posi¬ 
tively to Its upper position and as this la dons, ths 
time of the event Is Indicated on the drum of the re¬ 
corder 

The conical ball receiver is suspended from an ex- 


▲ OMTM0O* tjpe <* twaadae *w MafrttaM im 
Km at wkldi awartajUL to to* to* WW» ' 

Ur Doctor M»nrt*CMir af tto tt f. 4W#lto* MMMf. 

tot qm in ootu*ctlc» With imttmtlte fed* |toS* VMf, 
racoidar b» a 4mm tt ta4m I* 
makes one revolution In stir hour* 
offset by * screw so that the fopr fctatar pwfcNtaudre 
recorded ride by side o* the name sheet AteHMh 1 
feature if s rigxag Attachment on mgaftt W ***** 
of which the tearing pan ta permanently d fafl t w d wfcaT 
time the magnet circuit la closed. Thhf gives a 
whkh ta much eerier to reed then the ordinary teriri#- 
in which the pen return* to Us Initial position when 
the circuit is opened. The dvqppfu* at trie batty ta 
rapid succession ta easily seen in 0m rigtatg record e^ 
aooount of the double offset bet la (Itfkrit to frimriri 
In a record of the ordinary typo. The aptoaafiti* trim* 
ptratioa balance works very satisfactorily exospt In the 
pre e u n o e of whirlwinds or sadden foots which the 
exper im ental pUnts and tend to rive a {roMirehkm 
rate which Is momsntarfly too high. The use of tkta 
novel apparatus Is siding our federal flanging exports 
to ascertain facts about the water r e qu i re me nts of 
plants which previously have bean impossible of deter¬ 
mination owing to the tack of a satisfactory and 
efficient experimental apparatus, 



UStt Uimtlftfectary «nd oambmom oU-fuhlofwd matiwd of eoadufttas pkurt tmMrimtfaa Ms. CreMri Tome Mtorih h rihows nwt Is hmShriri Or (Nwaril Creates sMs tlqi 
■awhlM MetiTvt*!? roeord tho tnmaptmtlaa Imm of shuts u tkr xraw JNohtr Front of ta kw — with savor rsarerod, dhe w fa s su s ti i n l — . The sM dm hsS ooetatssr Is MtkmOfc k ffi# ^per 
right-kind ooracr, tk« bolls |«Mlac down through ths bull drappsr Into ths boshst ot ths u t w o w xteht. Tbs uwrteS meter hr tel#** the Isi If sheer* et S pu r Mbtemf rite, TW M«S 

appears farioer ths weight esrrlor 

The ekl and the new apparatus employed by Oevtrnsunt farming s d en tirta In ddUnrintag plant transpiration 


amounts they transpired or which evaporated By us¬ 
ing galvanised containers with close fitting covers pro¬ 
vided with openings for the plants and sealing the 
openings around the stems erf the plants with wax, the 
national farming experts eliminated the loss of water 
due to evaporation. The large pots of plants were 
weighed onoe dally and were maintained in a screened 
inclosure to protect the experimental plants against 
birds and possible hailstorms. These tests have shown 
that alfalfa ta far higher In Its water requirement than 
mast of the other popular farm crops. It requires 
double the amount of water that wheat and other 
small grains do, three times as much as porn and four 
times as much as millet or sorghum These results indi¬ 
cate the Impracticability of growing alfalfa In regions 
of limited rainfall when forage crops like sorghum 
or millet are available which will produce the soma 
amount of dry matter with one-fourth the amount of 
water Varieties of the same crop show measurable 
differ en ce s in their water requirements. This siggssti 
ths possibility of developing strains which are much 
more efficient in the use of water than those near 
grown ta the dry-land regions. ^ 

The new automatic weighing apparatus devised 
Unde horn's expert agriculturists ta so arranged fast 
the exp eri men ta l plants con be exposed frosty* fend do* 
tenuously to the weather. A small platform s riHeririlh 
agate hoggings having a carrying capacity of 200 kgs. 


tension of the seals Wnt on the game gtae OS ths 
plant load so that the added weight of the hate no te 
penes tea for the low which the riant suffer* by te a— p fr 
ration. TJm ban reeetvre te suspended front a knife- 
edge which lies hi the prime de ter m i ned by two other 
knlfwediss on the beam. The fcistaaoe from the cen¬ 
tral knife-edge ta so chose* that the wsty^t of the 
baa corresponds to a change of 20 gm. In the wetyrit 
on the scale platform. The dropping of g ban Into the 
receiver ta ordinarily s ai ft e taa t to rale# the* o ppo site 
epd of the beam and open the circuit It sometime*' 
happens, however. When the transpiration fat* ta high 
and a gusty wind ta taeritaffb that the heott renting 
down until the tranqptefitknaab been sufiktaht Jb re¬ 
quire a second ball ta ctaintertadgnce the |oss hi Wright 
suffered by the ptant Under such conditions the bal¬ 
ance would foil to operate without the intamntlsn of 
some protective derive* Thto protection ta ta Wra i by 
« spring motor which raise* the beam to ft* upper po- 
ritioa each time a ban ta dropped and tbwtiwvte ttm 
bgom free, The motor whkk OonsUtB of a strong May 
dock movement equipped Wteh s fan to red** the 
Weed is coo trotted* ta ox etatffo-mfifnet titan 16* 
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• Um, ia t)M porttMMt «orMr of 
wtor* tfae Emerald 1st* jhaw tha coast 
i atoatr A comparatively harrow expanse of 
Cfttonael, tiurt dwelt a mighty giant 
co ta c toe n c e tha corner of Scotland 
V* (Mate woo Inhabited by a Scotch giant, 
fit P fm M t toftidHof appearance. Ths Irish giant got 
to wgerytag about whkh of tbo two of than was tha 
fariter on pad Ip worried about tt until ho decided 
tott tha q ass ttO Q - would bar* to ha settled oos way or 
tim ottp, to bt shouted aerooa to tba Scotch giant a 
absSefig* to mao over and 
fight tba tka canny 
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Flutter (Matt S*t» Machine 

I lf tba plaaaant Vnjky onion district of Iowa onion 
aats win ba planted tba coming aeaaon by machine 
This machine plants tba aata tea timoo as fast as a 
man dots Mechanically, tba designing of a planter 
which would handle onion sets pr esen te d no great prob 
lama the difficulty, Indeed* was of another color A 
machine which could distinguish between the top and 
bottom of a set was obviously Impossible t rowers 
h owe v er, had alwa>s planted their sets right side op 
The feasibility of an onion sat planter accordingly 
hinged on the question of whether or not the way a 


lift wttepn to obftg* 

Ut printed out that be had 
nd Tpqf uf witesto* tba chan 
fak The IH«h giant then 
■aid fh# ha would build 
mt a Wtoi to cross on* if 
hS would tpr sura mas on 
ttund fight; and to this the 
94*0$ gjwrt agtood So the 
IlMh mwnlsr got hh aee l f to 
wbrto and constructed a tre- 
m a ri tom Oa us sw a y of aoud 
cotamas dear across tba 
water to Scotland and 
whbn ft was done, the 
Scotch giant crossed over and 
the big fight was pulled off 
Press faculties at that time 
ware not what they are to¬ 
day, m there Is no certain 
indication who won tba tight 
—U aft depends upon 
whether it la an Irishman or 
S cotchm a n who tens the 

story* But this much la certain the causeway that the 
Irish giant built for bis adversary to coma over on 
ia atil| tbsra* and anybody may inspect it who doubts 
the aeeufasr of the story and wishes to see the evidence 
for htmiilf 

To abandon tha field of romance and come down to 
that of ftotogy, tim north coast of the County Antrim 
la fioCema for the promontory of columnar basalt to 
wtfch the legend retailed above has given the name of 
dlauftf Causeway These pillars are dose-fitting, 
irregular franagona fn section and made up of jointed 
Ufto varying from a few inches In height to some few 
fast These portions are 
cotrrsc or concave at their 
upp* or lower ante, as that 
they it neatly into one an 
othgr t so far as wa know no 
uqfiBtutton turn aver deter¬ 
mined tha depth to which the 
fftotoatton persists, though 
of tha pillars are eg* 

1 jbr at moth as twenty 
feet «f their length The 
causeway is from 20 to SO 
tost ifWtb and highest in Its 
hsrmwwt point It egteods 
outward town the dlff into 
tha water, fts u pp er surface 
taking a tiUtot (townward 
slant but one tngfifitoteat to 
make walking eh It dukatt, 
am after 100 yards that to 
always above water It 
to u ch es a height where it fa 
i at high tide, and 
on oat until it to 
cUMtoto tost too path the 
w- apd toyspd The 
yritofawnfi dm skblhit in 
nmtor.Ptotos this same tor 
$b agffoorfitaary to 
~ at least 

authority de- om * 0 t ± 1L - 
Sgnrcltiag Tha Giasfi Causa 

t» express 

Aim as to Its origin. In gito of this 
the OeussWsr nay ba charac- 
ln origin and Icvatte la composition, 
tit* motfeea uttto to apUdlfy In 
ftrfe however, must remain 



Whan Alaska's coal i nter ops In two forty foot veins 

set was placed in the ground mattered The mnthine 
would not only necessarily drop sets sometimes bottom 
side-up—others would bs left in sil conceivable poal 
tions. For fonr years experiments at Pleasant Valley 
have been under way to settle thta question definitely 
once and for all 

Theee Investigations have dunonutmted that it mukis 
no difference how the set is dropped In the ground 
This Is In the production of globe onions which to the 
commercial crop at Pleasant Valley F or gn en onions 
or spring onions It Is still desirabU that the sets be 
placrt by band 




of having vend* In 

of to oti a n d shews mM 
( h«t at tito 
' to*- ^ 

Iawa 


ftek m 


Most of the onions Americans eat era grown from 
seed, not from SKA fa in the first place the desirabil¬ 
ity of an onion set machine planter biaged on the de¬ 
sirability of sets Bats have come Into general use In 
this lows district because of an onion peK thrips 
OsteoU fro m seed togaae more and more uncertain 
As sen begin to to Ufsd seed onions became more 
pnCartgln stm, toot a m thrips would migrate from stt 
thi later ou t oaa growing from aaed 


p things are behind tha 
ptoateq for seta 


this year of a 
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Ahska*s Caul Fluids 

O NE of the element* that makes it a lm o st futile 
to estimate the length of the period during which 
the human race will haxe coal available to meat Ita 
power and heating needs to the existence of deposits 
that have ne\er been worked All o\cr the world 
these are to be found and natural!) little Is known 
about the character of tha coal that tltey will give or 
the amount that we may hope to extract from them 
They vary In sire from the one-man deposit In a 
couutry where coal mining Is not g enerally Indulged 
In In eastern Ohio It to nn unfortunate funner who 
bun not got on his land at 
hint one coal outcrop which 
h uuld work If he wanted 
t ► to the millions of tons 
kiuwn to underlie a large 
part of the urea of China 
Vmong the deposits of 
this character that should to 
of more Immediate Interest 
ttri those of our own north 
ern provide of Alaska It 
to estimated that these coal 
fields cover some 20 000 
nquure miles and tt is 
known Hint the coal Is of 
the hlgliertt grade and of 
KKat thickness Our photo 
graih Is taken along the 
I anuna ltlver and shows 
two \dns each forty feet In 
thickness outcropping one 
nbo\e the other In this 
region tliere Is coal enough 
to make amply worth while 
the de\elopment of the die 
talct but tho Federal gov 
i rnmeiit a regulations, to 
put the i»s* mildly «re not stub aa to encourage the 
undertaking while the transportation costa to any 
point of large consumption are so problematical aa to 
make It problc matlc al when the deposits will be worked 
Hut they are always tliere constituting a material 
reset\e of coal against acute emergency 

The Ura-Chrom Process of Color Photography 

T Hh methods of color photography thus f ir employed 
ha\e had the disadvantage* of demanding a rather 
long timo of exposure Thiv are usually known as | 
color process and arc based upon the fact that all col 
ors can he produced fay the 
mixing of 3 primary colors 
—ml )cllow and blue A 
writer in tterUun « E7«fo*r 
*tti» for May 1021 describes 
a new process known as the 
Iiachrom process by 
means of wbkh the time of 
exjioNiin) can be much 
shortened Whereas In the 
*1 color process the times of 
exposure tear the relation 
1 4 7 In this now process 
tin ratio is 1 1 1 Hence 
the period of exposure may 
t( shortened to 1 second or 
even In some cases to % of 
a second In which case of 
course a largo diaphragm or 
shutter most to emph»ed 
It) the use of this new 
method a considerable ad 
vonct is made toward the 
long hoped for goal of tak 
lug photographs In natural 
coloia, and experiments 
along this line are already 
verv promising 
1 hi Uva-chrou photo 
graphs are exceedingly dear 
cat and distinct and tha col 
ora are reproduced with 
admirable faithfulness this 
m true of Interiors, which ordinarily offer a good deal 
of difficulty Bluet the pictures have no “grain, but 
■re produced on the wtoooth plate, or rather on the 
emulsion which covers tha latter a Comparatively 
feeble source of light Is an that Is nee d e d ' e p a half 
watt lamp connected with the wiring of the room 
For outdoor photography of every sort the reduction 
In time of exposure la a decided advantage It U 
only under selected conditions that exposures of over 
a seco nd can ba made of most of the common objects 
about ua, aa every amateur photographer well knows 


istten af extraordinary character 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Art» 



The electric toothbrush 

An Electrical Tooth-Brush 

W E may still lack the electriral face- 
washer, the dectrhal collar and- 
tie fastener, ami the electrical explorer 
for restoring dropped collar buttons to 
ue from tholr biding places, but tie 
ar# coming on nevertheless. Most of 
ui may be supposed to have liecn to the 
dentist at one sad time or another and 
to have had experience with the indus¬ 
trious little dingus with which he digs 
holes In our tooth (Vrtalnly this elec¬ 
trical mode of attiuk Is more effeitlve 
than hand work would lie And If this 
Is the case, why not employ It lu the 
homely cver>-duy Job of ttHithbrushlngV 
The outfit that wo Illustrate echoes 
“Why not,” Indeed The ajiparatun is 
six Inches and a half wide by eight ami 
a half long, It can be attached to any 
bathroom wall uml driven from any 
lamp 'socket And It will dean your 
tooth better than yon ever cleaned them 
by hsnd 



A Meter for the Electroplater 

L ESS than ever need the electroplater, 
i with the foot-ampere meter here Il¬ 
lustrated at his disposal, depend upon 
guesswork This meter consists of a 
small ammeter conveniently mounted 
with u special electrode which is nub- 
merged In the plating bath when the In¬ 
strument Is hung on the tank rod and 
which causes the dial to register the am 
pores per square foot of current flowing 
to work or from anode. 

It requires but a few seconds to take 
a reading, and the plater needs but to 
hang the Instrument in different iiarts 
of the plutiug vat to measure the cur¬ 
rent density at any point Tbs satis¬ 
factory results are obvious. 

Recent Patent DteUoos 

Inspection of Litigant's Rec or ds. — In 

a stilt by tbo McLeod Tire Corporation 
against the B F Goodrich Co, and on 
a motion by tho plaintiff to be allowed 
to Inspect plans and drawings, etc, 
Judge Hand said 

It has been the practice In this dis¬ 
trict to attempt to simplify tho Issues 
and limit the testimony necessary at 
the trial by allowing lnsfioctlon and 
compelling answer to interrogatories in 
patent cases very liberally We havo 
stopped little short of requiring almost 
everything except the names of wit¬ 
nesses and such information as would 
onahle the Interrogator to bring forward 
untruthful testimony to meet the evl 
deuce of his adversary 

“The only objection to requiring lie 
*1 lection of working drawings or blue¬ 
prints Trom the words of the defendant 
show lag molds cores, and other work 
ing ports which lime been used In the 
commercial production of defendants 
tires Is bemuse of the contention that 
these represent tho details of a secret 
process of manufiuture employed by 
the defendant Even If these things arc 
secret they could Ijc produced at the 
trial, so that I do not sec how the privi¬ 
lege can lie preserved absolutely I 
therefore grant the Inspection called for 
McLeod 1 ire Corp v it F Goodrich Vo 
V 8 D C of N Y 

Patentability of New Alloy a,—Appeal 
from a District Court from a suit where¬ 
in the decree was for the complainant 
Reversed 

The patent relates to alloys of Iron 
and steel and particularly to the latter, 
where nickel Is employed as one of tho 
alloying nwtala, and the object of the 
Invention Is to produce an extremely 
tough metul with great resistance to 
shock 

Tho Churchward patents for an alloy 
of steel are held void for want of pat 
eutabto invention The point of law de¬ 
duced Is that novelty, in the sense of the 
patent law, io the proportion of basic 
metals uswl In an alloy, Involves not 
merely figuring out proportions differing 
from any known before, but new results 
from the new proportions, developing a 
new metal or an old metal with new 
characteristic of structure or perform¬ 
ance Belklelcm Stool Co v Church, 
word Steel Co, V B C C A of Po* 

The Right of a licensing Patentee 
Against an Inf ringer. — The defendant 
admittedly sold its products as Tweedle 
boot tope. But the defendant contends 
that since the Tweedle boot top is 
made and pat upon the market by the 
Tweedle Footwear Corporation under an 
exclusive \tocasa, the plaintiff Individu¬ 


ally has no lutoreat left therein which 
he la entitled to protect by a suit in hU 
own proper person as patentee 

Finding to for plaintiff. In an action 
by a patentee to restrain Infringement of 
plain tiff's patent, and also to restrain 
defendant from using plaintiff's name to 
and about the sale of articles infringing 
plaintiff* patent (that is, for unfair 
competition), the question whether, 
since the article patented by plaintiff 
was made and marketed by a corpora¬ 
tion under an exclusive license, the plain¬ 
tiff had sufficient Interest left therein to 
sue to restrain unfair competition, would 
not be considered on proof of but one 
sale by defendsut of an article not bear¬ 
ing plaintiffs name, although toe mile 
was made In response to a can for plain¬ 
tiffs article, where such sale was made 
for the sole purpose of making the case 
upon such question Tweedle e Royal 
Vo. U B D C of Mo 

Invention in P ro em Patents.—This 
to an application for an injunction to 
restrain alleged infringement of a patent 
covering a process of separating the 
moisture from liquids. The defendant is 
engaged in the business of condensing 
and pulverising milk The application 
Is resisted on the ground that the patent 
to Invalid and that the defendant to not 
shown to Infringe In a general way the 
process consists in introducing the milk 
to a concentrating chamber wherein It 
nmy be heated, and whorein also a vac¬ 
uum to maintained for condensing pur- 
poftm When the product has been con¬ 
densed to a requisite degree, it Is with¬ 
drawn through a pipe and introduced 
[Continued on page tt 7) 

An Alarm to Foil the Hold-Up 
Man 

OLD-UP men who have been special¬ 
ising lu tho robticry of bank mes¬ 
sengers and payroll carriers will not re¬ 
joice In the Invention of the latest se¬ 
curity satchel, designed as it Is to pre- 
wnt their silent gctawny Tho satchel 
to ordinary enough In appearance, save 
that It is of steel In the lid It carries 
a monster bell, operated by two dry 
cells which ora capable of ringing 
the alarm continuously for six hours. 
The switch is hidden to the grip handle, 
and has two button*, so arranged that 
when the messenger discovers that he la 
bring held up ho can Instantly push one 
of them Tbo alarm will go off and stay 
off, and can be beard for a distance of 
half a mile. The second button to for 
previous adjustment, and leads to a de¬ 
layed action that holds tho ringing op 
for ten or twenty Seconds—enough to ett- 
abio the messenger to mate hi* getaway 
from the Immediate range of the hold¬ 
up man before the latter discovers what 
he to up against We must agree with 
tho inventor that no crook to likely to 
march through the stree ts carrying a 
ringing satchel, or to get very far with 
It if he attempts it Certainly, until 
the stick up artists learn how to pot 
the muffler on the bell Instantly and per¬ 
manently, the new trick ought to be 
effective And that to aif that oouM M 
asked, for the man who Is ooptog with a 
crook must aspect,to change his plan 
of campaign as fast as (be crook leans 
whit it in 




0*90**. W +4 a Mrnkm 

The atom-bell satchel tor bank mes¬ 


sengers 

ropolltan district—In fact, if anything to 
the nature of error Is made, (be pump 
delivers a bit more gas than we pay for 
But In less fortunate district* the awto 
die pump still bolds sway, and anything 
designed to put it out of business to 
welcome to the motorist Such a device 
to the one Illustrated herewith, which 
pumps tho gnonline from the under¬ 
ground storage chamber into a hollow 
glam container at the top of the stand 
This glass to filled and emptied into tho 
tank of the car g gallon at a time, to 
the language of the manufacturer, It de¬ 
livers while measuring and fills while it 
delivers. It protects buyer and seller 
and operator against any controversy 
It la of particular Interest to the boss 
seller, because each of hla employees ha* 
a key and can opera to the pump only by 
the use of this key, and at tbe end of 
the day the pump yields a printed rec¬ 
ord, on cash-register tape and to cash- 
register style, of the day's bnstqpaa. 
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PATENTS 

iTyoirHAvKirnJvEjmoN 

* whtehyou wieh to patent mii oan 
write fw& ud fatly to Muon 4 
Co, for advise in regard to the best 
wojr of obtaining protection Ptmo 
H$nd ekstebee or a model of your in¬ 
tention end a description of the 
devise, explaining its operation 
AU commun i ca tion s are strictly oon- 
WentUL Oyr taet practioe, extend¬ 
ing oter a period of •evecty years, 
enables ue m many eaaae to adviee 
in regard to patentability without 
any exponee to the riteat. Our Hand- 
Book on Patent* is sent free on re* 
qtMst TMe explains our methods, 
tew in regard to Patatas, 
lead* MlHw, PitMts, ate. 
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Saving Food Fish by the Hundred 
Million 

(fOftJtoepd from pope t16) 
normal health and well-being of the fish 

The ffah training camps where the roe 
coed members of the finny tribe an hard 
ened for transportation to inland waters 
are located at La Crosse, Wls, and Bolle- 
me, Iowa At these places the fish are 
maintained in special tanks without food 
through which cool, dear water flows con¬ 
tinually until they have recovered from 
their landwreck experiences sufficiently to 
be shipped to new homes. The Bureau of 
lTlfeheriea now uses ail steel distributing 
cars equipped with the most modern and 
efficient conveniences for fish transporta¬ 
tion These cars are always hauled on 
fast mail trains so that the fish will be 
In transit as short a time as possible. 
Sometimes a carload of fish is sent to 
one place while on other occasions the 
shipment consists of a mixed carload for 
several different places Often farmers 
In wagons or automobile trucks meet the 
flsh train and receive their quotas of the 
fish which they have requested for stock¬ 
ing private and public ponds and lakes. 

The fish rescue work has never been 
able to develop on the economic scale 
which local conditions along the Ohio, 
Illinois, Missouri and Mississippi Rivers 
justify because Congress has never seen 
fit to nuke definite annual appropriations 
for the extension of thi$ work. At pres¬ 
ent the rescue work expenses come out 
of the general flsh propagation and Im¬ 
provement funds allotted to the Bureau of 
Fisheries. The annual rescue of land 
locked fish is minute in proportion to the 
vast number* which are lost due to the 
non-development of this efficient method 
of conserving our food and game fish ro- 
sonreea. There are stretches of river bot¬ 
toms In the Mississippi Talley over 500 
miles In length which yearly suffer from 
uprisings and overflows where alwolutely 
no flsh rescue work is conducted despite 
that tho losses of valuable foundation fish 
stock are excessive A little rescnc work 
is now being done along the Illinois ntver 
and these activities should he extended 
expeditiously to cover the Missouri and 
Ohio Riven* also The states that border 
on the UIshImUppI should demand of their 
Government representatives that more ex 
tensive and detailed attention be devoted 
to the saving of food and game flsh car¬ 
ried by floods from their normal places of 
abode to landlocked locations which 
sometimes are several miles inland from 
tho river channels. 

Recent Patent Decisions 

(Co+Onttfid from pope IS0) 
into a desiccating chamber under pres¬ 
sure through a spraying device, and lm 
mediately carried through such chan 
her under the influence of air or gas as 
a desiccating agent, whereby evapora* 
tlon takes place to such a degree that 
thf particles of solids are precipitated 
and removed, after passing through a 
screen, from a collecting chamber 

The Injunction Is awarded, and the 
Merrlll-Soale patent Is held, In vicar of 
its general nee, to disclose invention. 

Where claims for a milk drying and 
pulverising process wore allowed by the 
patent office, the fact that other manu¬ 
facturers, after the expiration of the 
patent covering the pulverising process, 
deemed it necessary to use the coodm* 
tion before pulverising, shows that the 
claim of patentee that he produced an 
improved result, which was an invention, 
and not a mere aggregation of former pro¬ 
cesses, Is well founded. That It Would be 
possible to achieve the result obtained by 
toe patentee by the use of old processes 
With greater care ahd tkm than had been 
formerly used does Pot disprove invention, 
ateffi the aUmUmtien of rim neoessitir of 
great sWgjfifir ttsejf sbdw an improve- 
jrdrrtMedI* 

co. * mSTwm v a* *> 

tf.ej IW&'* < 
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ante te this suit have to do with devioes 
used te the sharpening, by grinding, of 
these cylindrical metnl-cnttlng tools known 
as milling cutters. The essential ele¬ 
ments of the machine arc a grlndhig 
wheel and a spindle head, for holding tin 
tool to be ground, ho adjustable with n 
lation to each other as to bring the grind 
Ing wheel to act mum the edge of tin 
tooth at the desired angle The machine 
1* also equipped with nu adJuMtnhle arm, 
hearing what Is kuown a* the tooth rent 
upon the end of which the tooth In nup 
ported while ground 
It U contended by tbe defendants that 
there U no Invention It is also con 
tended that the patent In question was 
anticipated by various devices and pub¬ 
lications. It U held herein that the De 
I^euw patent which I* the one In ctm 
troversy U valid and not anticipated, and 
also Infringed. 

The mere adoption of common expedi 
ents In adapting an existing machine to 
a new uhc is nevertholww Invention 
where the thought of the adaptation Is 
new Ctncktnali Milling Mck Co v Oak 
leg Tool Co U 8 D C of 0 

Pearls in Plants 

F EW people realise that there are 
such things a* vegetable pearls, let 
now and again, In certain tropical plant* 
curious hard round substances are fonud 
which one may properly call pearls, seeing 
that their composition is almost identical 
with the product of the oyster For lu 
stance, occasionally In Java these bu 1>* 
stances are discovered In the Joints of 
bamboos. On analysis tbe IkkIIps an 
ton ml to consist of almost jrare carbonari 
of lime—the game substance which gura 
to the make-up of the poorl of the oynter 
Now and again similar bodies arc found in 
the endo*q>orra of the cocoannt while them 
plant pearls arc known to occur in the 
wood of the pomegranate and teak tms 
These vegetable pearls arc aomctlmtH an 
large os a hnxel nut although as a mU 
they nro somewhat smaller Exa< My how 
the vegetable pearls nriac is not fnllj 
known They are generallj Mieved to la 
due to an execs* of caharcoua mid slli 
cions matter In the plant r Jhe plant 
pedals are randy aeen npnrt from the 
East Indian Islands for they are highly 
valued as charm*. The owner will not 
part with one for any figure seeing that 
us long as he holds tike ]>earl be consider* 
that he will ho Immune from all ill* 
which commonly assail mankind. 

Fooling Fish With Colored Nets 

D URING a Jonrney of exploration to 
Dalmatia, I>r Rudolf Dltmur of 
a rax observed that the Dalmatian fisher 
men used net* dyed in wonderful Hhsdcti 
of brown and bright green Searching in 
qulrlea on bis part brought out tbe find 
that the green nets were dyed by memm 
of an extract made from the Pl*tarfa 
buti*c** t while tho brown nets were col 
ored by a dye obtained from the t«rk of 
the rinu* mnUycnti* The fishermen dye 
their net* by no means for the tuike of 
mere plrturcaqueness. They hare found 
by experience that while the fish are 
canny enough to fear tbe white nets and 
flee from them, as from n danger signal 
they swim calmly Into tin? meshes of the 
green and brown ones It seems prolmble 
that this is because the green and brown 
strands of the nets are not unlike the 
floating strands of seaweed, though an¬ 
other explanation which has been vug 
grated Is that the eye of the Ash is un 
able to distinguish these two colors from 
that of the sea water 
The dyes in question are extracted by 
means of fresh wgter from tbe bruised 
hark of the plants mentioned nlxive 
After the nets hove been well soaked In 
these nstnral dyes and then thoroughly 
dried, the colors are found to be fast both 
os regards water and tualight There 
natural dyes are also used to color the 
satis of tho boats and they possess the 
further advantage of containing oils and 
tannins which exert a pre se rva tive action 
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Merit the confidence 
thousands of indus¬ 
trial plants now re¬ 
pose m them, due to 
die reliable, efficient 
service they give. 
And the Tycos organ¬ 
ization stands ready 
to serve you in this 
same thorough and 
practical way. 
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H SU S yoar chano* to boy 
on motor at * low«r prio* 
than o(bn charge lor 
tbooiud lota or a hundred 
motor* Mow th* price* that 
washing much it>« manufacturer* 
have been paying on contract* 
lor flv* or ten thousand Just 
•fanpar* th**e quotation* w th 
tb* advert iaad price* of other 
mairafacturar* in th ■ or any 
other public*! on 
W* offer subject to p lot tale 
only 10 000 hp motor* at tit* 
fallowing record-breaking bar¬ 
gain price* 

100 Iota *Mh OUTS 

as ~ ii-00 

’1 . IIS 

Thla offer wiU turn the motor buslna** op*id* down and put an end to fancy price* 
Motor* am laaaat typ* fan-cooled UO volts 1740 rpm 00 cyda single-phase 
aHsmsting cu rre nt with either binding post or cord and plug terminal Rating J* hp 
but every motor belore Isav ng factory » teetsd for 50 0 overload They osn be a t tac h ed 
to any light or power circuit 

Just the thing for operating washing and ironing machtnaa in th* home email 
lathes grinder* drill and similar tools in tb* shop churn* cream **p ai * to c* toad 
mills esc. oath*farm 

£*eqr Meter Baers a Goer antes -Sonde# Tmg This guarantee provide# free consulting 
service far a year and if anything should go wrong with tba motor within 12 months 
miAbttMenmichrfuco/kiiidiJe BRAND NEW MOTOR npmt pnpaM 


thooaands of thaaa motors ar* in us* all over the world and ever y buyer to a booster 
At lAew mxtrw mw fy faea pnem 
Cas h nati arcenpav mrd&r 




m rkfc m all aer motor* are mM «e the mosey back beat* If jwa weaat tody i 
at agree to repeat Uw prices quoted Better act p ro mpt y m this em ad may BSD t) 
ly t* om wmb og mach na mnauEacturw 

NORTHWESTERN ELECTRIC COMPANY 

41B So Hay Aw , Otaf* 


Tk* Mul CtmilHt tuJ AuikmiU n» Rtti 


PmHUitd 


Hie Scientific American Cyclopedia of Formulas 

Partly based on the Twonty Eighth Edition of 
Tit Scientific American Cyclopedia of Receipt* Note* and Oral** 

Edited by ALBERT A IIOPKINS 

T HIS valuable work is a careful compilation of about 15 000 
selected receipts and processes many of which have hereto¬ 
fore been secret Nearly every branch of the useful arts and 
industries is represented Never before has such a large collec¬ 
tion of valuable formulas useful to everyone been offered to 
the public 

This volume may be regarded as the product of the studies 
and practical experience of the ablest chemists and workers in 
all parts of the world The information given is of the highest 
value, condensed in concise form convenient for ready use Al¬ 
most any inquiry that can be thought of relating to formulas 
used in the various manufacturing industries will be found an¬ 
swered m this volume 

The formulas arc classified and arranged into chapters con¬ 
taining related subjects while a complete index made by pro¬ 
fessional librarians renders it tasy to find any formula desired 
Those engaged in any branch of industry will undoubtedly 
find in this volume much that is of practical use in their respec¬ 
tive callings 

Hundreds of the most excellent suggestions for those who 
are seeking for salable articles which they can manufacture 
themselves profitably on a email scale aie also included 

It is beyond question the most complete and authoritative 
book of receipts published and is a revelation in its line. It 
should find a place m every laboratory factory and home 
' As Indispensable as a Dictionary tad Mere Useful" 
gebstutisllr Baud hi Full PlrabU FsMlnM, 

Picket Book Style, Red Edge 

SUe l'4 xSft Inchee 1077 Pass* MS Ittastntlsas 
Price $5 50 net in New York and Vicinity 
To Buffalo or New England $6 66 to Cleveland 65 60 to Chicago, 
1576 to Omaha S5M to Denver 6691 to Baa Pr a ae li oo $696, 
to Baltimore 65 58 to Atlanta 15 75 to New Orlonao foJor to 
OalveatM, 658ft to Canada owl other tawga eoontriea, fiAS. 

Foil lam er gilt edge tl 00 extra, soetage la *<Jm mm 
Published by SCIENTIFIC AMEUCANFUBLIS8ING CO. 

233 Broadway Wool worth BtdkUag New York 


BuyltFrom&eNavy 

S u rpl u s Navy Rate Material! lor ate 
at attracti ve p ri ce * 

RECEIVING SETS 

SsMibb for rooRVM| dUp* rrhvMw 
or Isa * wa vs fa'ili 

SPARK TRANSMITTERS 


Couplteto with motor 


ACCESSORIES (except Vacuum Tubes) of every description 
suitable for experimental or research purposes 

Thu is an EXCELLENT OPPORTUNITY for Colleges Radib- 
Schools and Amateurs to buy Navy—R-A-D-I-0—Equipment at 
ATTRACTIVE PRICES 

Write to-day for Navy Radio Catalogue No 401-41 

The surplus materials the Navy has available for sale have been 
grouped as shown below and catalogues describing these mate* 
rials will be sent on your request 
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Horace Greeley 
Couldn’t Tell Fortunes 

I F he could have looked fa enough into the future 
he’d have modified his famous piece of advice to 
young men He’d have amended it to read " —and 
you who can t go West, know the Wttt ” But that 
couldn t be done in thorn days To blow, a "u» 
had to go * 

It toM ht done now 

It is possible—not only possible but easy—t* ton* 
the Far West and to know it intimately without gbtng 
further West than the shadow of Horace Greeley’s status 
before the Tribune btuhfag 
Hew f 

Through SUN8BT Mammae Bora m tfie West and 
growa there to the status of s Nsdoaal wMpauw SUN8BT 
faithfully minors the spent of the West Two things, both 
difficult in the extreme for any Other magaamf to doy > 
SUNSET does without effagjthroagh its very ofitara, / 
ib gives its rcadcre tfaMMfeoef ang^em Wettefw / m 
questions, and the fPftUm sOgjk 0U ffotMMl >W§| 
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Electrification ^ 
of Merchant Ships 

T HIRTY YEARS AGO we had “hone can,” four-story office buildings, 
oil and gas for lighting, factory power from a single steam engine, and 


X oil and gas for lighting, factory power from a single steam engine, and 
the old “steamboat.” 

TODAY we have electric s t r ee t and infcerurban railways, electric locomotives, 
fifty-six story office buildings, individual motor driven factory machines, 
and we are electrifying ships. 

IN THE NAVY there are already single vessels in service or building with 
electric power plants ranging from 6000 ho r sepo we r to 180,000 horsepower. 

WHY are Merchant Ships being electrified? To save ftiel, labor and time, 
both in port and at sea, thus placing the shipping industry on the same 
economic basis as are other modem American industries. 

Foreign credit will soon be restored and the industry of Europe will be 
reconstructed. There will be use for a large American Merchant Marine. 
Ships that are idle, and too expensive to operate, can be made into profit* 
able carriers by electrification. 

The success of the American Merchant Marine will depend largely 


i upon ita electrification. 

I Westingh 

I There is a large corps of V 

E marine problems but ha\ 

M needs of shipping. 

For planning new ships or 
omy, Westwghouse Mark 
lowing applications: 

Electric Propulsion 
Power Generation 

Power Distribution and 
Geared Turbines 
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Westinghouse Marine Electrification 

There is a large corps of Westinghouse Engineers who have not only studied 
marine problems but have successfully applied electric apparatus to the 
needs of shipping. 

For planning new ships or recondi ti o n i n g old v esse ls to better econ¬ 

omy, Westinghouse Marine Engineering assistance is available on the'lm* 
lowing applications: 

Electric Propulsion Motors far S haring Ossr and W hufl — 

Power Gensrsttoq Motors for Galley Appliancas 

Power Distribution and Control Electne Heating Apparatus 

Geared Turbines Radio Equipment 

Motors for Cargo Handling Machinery 


WESTINGHOUSE ELECTRIC A MANUFACTURING COMPANY 

OftMS la all Principal CWts . P wm ni Utln i Ir u nil in r i 
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Something New in Electric Furnaces 
Bp EL F. Com 

AN electric furnace with a repelling arc Is the latest 
addition to the Important Industry of melting or 
refining steel or non ferrous metals by electricity It 
Is unique in many respects and is a highly Interesting 
addition to this Industry It Is really an electric torch 
It baa been developed by a Chicago electric furnuee 
company and is already In use In melting brass and 
copper and In making aluminum steel It Is kntmn as 
the von Hchtagell repelling arc furnace and Is tho In 
ventlon of the president of the company A brief de¬ 
scription follows 

Many electrical people have asked what we mean by 
the phrase “repelling arc,” what are Its advantages 
and why It is a self regulating flaming arc torch 
which can be operated from 220-volt motor circuits and 
suspended Into various 
kinds of chambers for 
hlfth temperature with 
deoxidising conditions 
maintained. 

In answer to the Ques¬ 
tion, "What Is the re¬ 
pelling arcT* we offer a 
drawing which reveals 
the reason why we coll 
It a torch suspended in 
a furnace body liy 
dotted lines we have In 
dlcated the electrodes In 
a relapsed position 
which the ele< trodes 
take when there Is no 
current passing The 
bottom ends touch each 
other They arc drnwu 
together by adjustable 
weights, as indicated 
As soon as current 
flows, the repulsion be 
tween electrodes and 
the flow forces the elec* 
trodes apart, thus drgw y 
Ing the arc 

The electrodes, it will 
be noted, are placed 
about the same as elec 
trodes are placed in u 
flaming arc lamp and 
the arc is very similar 
to that given by a flam¬ 
ing arc lamp. It will 

be noted that the opera - 

tlon of this arc differs General view of tho electric 
from that of other area 
in that the usual prac¬ 
tise In drawing arcs Is by longitudinal movement of 
the electrode, while In this case It Is entirely accom¬ 
plished by lateral movement and the repulsion between 
electrodes is the force which gives this lateral move¬ 
ment This repulsion also drives the arcs down from 
the ends of the electrodes. 

One of the most desirable thlngrdfc^ electric arc fur¬ 
naces la to overcome the fact that the changes of 
temperature and melting of the material In the fur- 
JxacSt as well as the wear of electrodes, the Influences 
affecting the current In the are are constantly changing 
to make the arc unsteady, 

Another Important advantage Is tho fact that be- 
cguas tho electrodes can be raised and lowered as a 
unit, or In a duster, rather than individually, It Is 
possible to use gas-tight electrode Joints. This pre¬ 
vent* any flame coming up around the electrodes, pre¬ 
vents the rapid Wear On electrodes which occurs In 


other types of furnaces, and obviates the necessity of 
water-cooled electrode holders. 

The fact that all three electrodes are handled in a 
duster, and that the arcs are inherently self regulating, 
makes It possible to suspend the wane duster or tnrdi 
alternately lu either one of several furunec bodies 
Thus there may be instances where the industrialist 
has two furnace bodies with the torch muQtended Into 
one, while the other Is being charged and preheated 
with oil This really makes possible the use of two 
furnaces with tho cost of but one set of elivtrhal 
equipment One shell may be basic and the other add 
or the two shells may be used for melting different 
metals. 

On the von Schlegell furnaces no adjustment Is made 
of the electrodes during beats. The torch Is merely 
lowered during the process as the material melts down 

Other applications of this torch for Industrial pur 



furaact with the repotting arc, and a sectional view and 
aloctnc furnace 

poses would bo in heating furnaces for forging, molting 
the alloys and heating Urge ladles preparatory for 
adding charges, for work on non-conductive materials, 
particularly such classes of metallurgical work where it 
U dsslrod to hold an Intense heat within a body of ore 
or sand, similar to the manufacture of manganese, 
glass, etc 

Artesian Reservoirs for Intermittent Supplies 
ef Energy 

T HERE are many sources of power In Nature—the 
sun’s radiation, wind, the tides and wave* of the 
sea—which gould be turned to the use and convenience 
of man were it not for the difficulty that they are inter¬ 
mittent or irregular, whereas practical applications 
In general demand a more or leas constant supply 
This difficulty would be overc o me If a cheap method 
Of storage could be found, such as would enable the 


deficiency of the Icon ih rlodft to I n> mad* up bj the 
surplus uf the fut ouiH 

A Rumanian engineer Mr A llcidlmauo, sends an 
Inter*.sting Miiggotlou fur tin solidluu of thin prob¬ 
lem, hAMed on hhc experience In the oilfields of his own 
country Ho points out that iih Ik wi U known to ge¬ 
ologists and practical oil uigluetrs, <luy Ktrutn *\en 
when only a few feet thick, urn absolutely gas-tight 
and water tight, as is Bhowu b\ tho fuel tlmt natural 
gas bus Ik** n kipt eompmwed und* r them, ot u premmre 
porliapK of 100 atmosphcreti, for thousand* of years, 
until man began to piece them by Kinking wiHh He 
therefore proposes to drill deep urtiHion wells at tho 
highest point of on anticline where a water stratum la 
to lie found lieneatb a fairly thkk tint Hiriihim and to 
drive his energy lu the form of <‘omprcRi*ed air Into the 
well, when the air will replace tile wiihr In the pores 
of the Hand of tb* wult r stratum In this way he would 

olduln n theap and ab- 
Koluttly air tb,ht nm 
talner of any desired 

* apac Itv In connection 
with this plan hi points 
out that In Ocrmany 
old disused collieries 
Inn* already been used 
us rcscrinlrM for star 
lug air under pressure, 
Ik lug rendered airtight 
by a lining of clay The 

* onipr* sued air In the 
reservoir could be con 
\ewd by pipe lines to 
any dt Hired point und 
list'd lu motors for the 
production of median 
mil pow*r, or an elec¬ 
trical )Kiw«r station 
might lie established at 
or new tb* reservoir 
mid tin |Hiw*r transmit¬ 
ted electrleiilly 

Hie second part of 
hW m heme < on template* 
tin production of large 
quantities of com 
prtMMed air at a pres¬ 
sure of wiv 10 atwos- 
pb< n*s from the tnergy 
of the waves of the* sea, 
continues The Time* 
h npinct riny Supple- 
nient I* nr this purpose 
In would nmlmr pon- 
tooiiH In tin. sea at a 
details of this new form of suitable iitstmicu from 

t be shore and would 
Install In thun air 
compressors with a simple mt cUaniKiu operated by the 
varying tension on the mooring Hue as the pontoons 
arc moved up and down by Ihe wave* Tb* compressed 
air thus obtained would lie conveyed by pipe lines to 
the artesian containers on land Mr Helimnno points 
out that this method of harnewiing the waves would 
require no pier or masonry work on shore, and that 
the pontoons containing only tin simplest engines, 
which would need no attention except for an occasional 
inspetUun a few times a year, could be constructed In 
any shipbuilding yard and need only be moored lu a 
special way by anchors, like lightships. As the sire of 
the power plant would depend on the number of pon 
toons in operation, It would be possible to begin with 
a comparatively small installation, and subsequently 
enlarge H, according to requirements Both them 
schemes seem moat Ingenious on their face, hut their 
practical value remains to In* proved lu actual test 
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The Illuminated Highway 

M ODERN highway engineering has ramifies 
ttons that wonld have frmnwmded the Imagi¬ 
nation of a Telford or a Macadam, Conalder 
the matter of highway lighting, remembering that it U 
a bare century since street lights In the largest cities 
had any function other thun the mere marking of 
corners Surely a generation ago any suggestion that 
our ordinary highways over the countryside might 
ultimately be lighted would have seemed fantastic 
Yet today one of the outstanding problems of high¬ 
way practice arises from the effort to light the way 
of the motorist In the open country Here lesa than 
in any other detail of highway construction and main¬ 
tenance has current practice crystallised Into an ac¬ 
cepted standard Today we admit even when we do 
not build our roada of concrete, that concrete la the 
stuff for roada We agree that the grado crossing Is 
tolerable only as an expedient But with regard to 
the character of highway Illumination at whloh It la 
desirable to aim we are still a good deal at flea. 

The Idea behind all rond lighting la simple enough 
Even at the crawling pace of horse and buggy, driving 
is safer when one can seo the road ahead. At the 
automobiles speed the h&xard of darkness la so In¬ 
creased that some means of Illumination becomes Imper¬ 
ative It was not possible for the horse-drawn vehicle 
to display a light which ahould do more than announce 
Its presence With such complete illumination as it 
afforded In city streets It Is not necessary for the 
automobile to go beyond this, as the universal use of the 
dimmest of parking lights In city driving attests 
In the country, pole lights bave not been needed for 
ordinary purposes and have not been Installed When 
antomoblllng attains a degree of generality which de¬ 
mands effective lighting, it la therefore necessary to 
make a choice between the pole light and the bead 
light The disadvantages of the latter have been 
unduly emphasised and Its advantages have had too 
littlo attention It is true that a light which daxsles 
the approaching driver is a source of actual danger 
rather than of safety Ten years ago this might have 
been a pertinent objection to the headlight—but ten 
years ago nobody was proposing the use of the pole 
light as standard highway practice Today, when it U 
not alone proposed hut lu large measure practised, the 
objection to the headlight upon which It is chiefly 
predicated has been met The man who drives with a 
dassllng light does so by choice, and should have as 
little consideration from the community as he gives. 

The average highway passes through more or lew of 
wooded or shaded territory, it curves with a good deal 
©t freedom, It Is liberally sprinkled with hills, long 
and short, steep and gentle The presence of trees 
means that the pole tight, no matter how skilfully lo- 
-cated, will throw shadows upon the roads and this 
condition la greatly accentuated by curves, which make 
a greater length of road susceptible to the Influence of 
a single light Everyone who has ever driven In the 
country at night knows how pawling these shadows 
may be when at rest, how alarming when In motion 
The wholesale trimming of the trees would perhaps be 
a remedy, but we do not suppose it will be seriously 
advocated We have yet to see^oo the other hand, a 
headlight that will throw a shadow save where there 
ie really an obstacle in the road, and It Is more likely 
to show this obstacle In It* true form than as a Ml 
bouette whose real significance must be guessed. Again, 
where the roadside la Comparatively unobetActod, 
every little curve and every slight rise means that 
two consecutive pole lights will take on the appear¬ 
ance of an approaching car—or, much worse, vice vena. 
The combination of shadows with horisontal and ver¬ 
tical displacement of the lights lands to a long Bight 


drive over aa illuminated road the character of aa 
obstacle race—with the added loach that one writ' 
guess the location, the character, and even the reSUtJ 
of the obstacles. 

For night driving along any rond that was ever bant 
our opinion la that no competent driver assd ask any¬ 
thing more than the illumination of Ids own head¬ 
lights, with single lights on the outside of the c or ves 
at the discretion of the authorities. These, h o we ver, 
should be frosted or otherwise fixed so as to thrbw no 
beam sad hence no shadow It would hardly do to 
make them red, It la hard enough to distinguish be¬ 
tween the car ahead and the warning rigaal that marks 
the ditch-digger's unfinished work, without adding far¬ 
ther compUcetUms. Points of real, active danger might 
be marked with a pattern of red lights, Wldch could 
hardly be mistaken for anything save what they are. 

Before spending a lot of money In cluttering our 
highways up with a vast number of useless and maan- 
lngtes* and confusing pole lights, would it not be well 
to pause for a moment and Inquire whether the 
present status of the headlight Is not sufficiently sat¬ 
isfactory to justify us In the expectation that what¬ 
ever illumination a driver needs he may carry with 
blmT Will not better satisfaction be got, In the long 
run, by confining the roadside light to the rftle of a 
signal? 

Stretching the Electric TnuumiaMon Line 

S OMEWHAT .UrtUng are Um experiment* recently 
conducted at the high voltage engineering lab¬ 
oratory of the General Electric Company at 
Pittsfield, Mass. We learn that the transmission spe¬ 
cialists succeeded In stepping np the usual electric 
supply current to a potential of over one million volts, 
and in transmitting this enormous voltage a abort 
distance These experiments mark a new eca la elec¬ 
trical transmission, to be sure. 

Our friends, the newspaper writers, have quite wisely 
given these experiments a prominent position and 
display In their news columns. Why not? A million 
volts Is a figure to conjure with, both with the layman 
and with the serious electrical angineer. But If we 
mar be pardoned for the criticism, we feel that our 
newspaper friends have been too hasty lu Judging the 
Immediate worth of these experiments with relation 
to their bearing on transmission problems of today 
and tomorrow 

Electric transmission, at least In its mathematical 
aspect, la a simple enough problem. We have three 
cardinal factors—voltage (or pressure), amperage (or 
rate of flow) and resistance of the line To transmit 
current, we must overcome a certain resistance of any 
line, no matter whether It Is a thousand miles long or 
an Inch long. The more voltage we apply, the more 
readily we overcome the line’s resistance. And since 
the working ability of electricity depends on watts, the 
product of volts times amperes, It Blatters little whether 
we pass 100 amperes at ten volts or ten amperes at 
100 volts. In either event we obtain 1000 watte. Bat 
from the standpoint of transmission, It Is highly Im¬ 
portant whether ws are handling a higher voltage and 
less amperes, or vice versa. The more amperes ws 
pass through the line, tbs heavier the Has most be 
so as not to offer too much resistance, and hence a 
heavy loss, to the transmitted currant la a l ter na t i ve 
is to Increase the cr oss s ection a l area of the conductor, 
but that means a vast increase la the cost of the 
line, especially over long distances. 

So all the development In electrical trensmlaslon of 
power has been toward higher and still higher voltages, 
so that enormous volumes of electrical sn agg y can be 
passed through lines made up of moderate steed con¬ 
ductors. Higher voltages call tor better Insula ti on, 
better transforming device*, and better switching gear 
Indeed, the electrical engineer has to assume a heavy 
burden with each additional increase In potential, so 
intricate are the Insulation and aaalpalatfan pin ass 
of transmission. 

The mUUon-volt traamteslon experiments are rim 
In the laboratory, let as not forget la actual practice 
we are now about to open a 2HM)00*olt tranamlrelsn 
Une la southern OaUfomla, which is # vast stride for¬ 
ward from there early days of long distance atoetrtoat 
t ran s mis s i on beck la U$t, when the first hlsfr-toifrags 
Has of 1W0O volte was inaagnrated. And tore 
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Few man are better tifUM to toeek dff this Im¬ 
portant subject of electric t rimsnj s sk m than Dr 
Charles P. Stoftamsts, Chief Consulting BrigHte re of the 
General Electric Company. Some time, age We asked 
Dr Steinmetx to write an article for the November 
lane of oar new monthly Scaarnnc AwpgCfjw, This 
be has done, and It Is particularly opportune at this 
time, whan electrical transmission is a subject of such 
general discussion, that we Should hear from a area 
who has seen the distribution of electricity grew from 
the 110-volt and 290-volt of toe ttat Edison power 
plants to the 290,000-volt transmission lines of the 
Southern California Edison Company, and who, fur¬ 
thermore, has the vision to predict what we may look 
forward to with certainty la toe future, 


Deep Water to Lonf Island Sored 

T HE report of the Federal Commission which is 
Investigating the question of further Increase to 
channel depths In our leading import will be 
awaited with keen Interest, not merely la this city and 
in Its own hinterland, but in all the Staten which make 
use of the port of New York. We hats frequently 
referred to the severe handicap to trade lmpoeed by the 
undeveloped dock system end the antiquated methods 
of distribution by barge and lighter To these disad¬ 
vantages must be added those arising from tbs lack of 
deep-water channels In various sections of the harbor 
Work ts under way, and has been for some yean past 


notably that magnificent man-made waterway, the Am 
brose Channel, two thousand feet In width and forty 
feet deep, which extends, unbroken, for seven miles 
from The Narrows to the See. Full forty feet of depth 
ahould be the ultimate aha In all the future work of 


deepening, that which is In progress and what ts 
planned tor the future. Newark Bay should have such 
a channel, and Jamaica Bay also, for at the rate this 
city Is growing industrially, there will be a demand at 
both centers for channel accommodation tor the largest 
freighters to lie et their docks. And the demand will 
come rather sooner than later, for such is the l a ma 
of all transportation problems, whether for passenger 
or freight, whether by land or sea. 


This port, by virtue of its geographical position. Is 
today, and must ever remain, the chief port off entry 
and departure for that great stream of traffic Which 
flows In ever-ipereastfig volume (save in times of uni¬ 
versal dep re ssion) bet w ee n the Old and the New 
World, aad b e t we en our republic and those of Booth 
America. The p re s en t ere Is the most Important In 
the history of this port, for within tbs past few 
years there here been opened three waterways wUeh 
will have a profound Influence upon the growth of 
traffic at New York. In this order of Importance there 
are the Panama Canal, toe fitgto Barge Cangl aad the 
Cape Cod Canal The first undoubtedly places New 
York In a woe favorable reflation to the restores 


traffic of the world, the second wM develop a faro#d 
belt of country rich la agriculture end Industry, and 
will afford a more economical otattet for the to*fl* ol 
toe Greet lotos; the third should stimulate trade 
with the ports on our northern sseboard. 
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Wectrfcity 

JriMria# flntim sf Nitngs*—Th* ami stee- 
" Im iMm for tkt fixation of mltrecs* are eM 
ttJMpvq* (1) Tbe production of aitrie Mid and 
m ri *T*to* 1jy ttMrtfaa of atmospheric nitrogen 
ik atofetrio art; (2) the aynthasla of ammonia from 
nfttttitt tad fcito ln through tbs action of a catalyst 
Hi m kUtH^Hy hasted furnace, (S) tbs high tarn- 
pi t a to rt production of the nitrides of certain metallic 
dmti; (4) the production of cyantmldes and cya- 
sWs* These method* art d te c ua re d In detail and fle¬ 
am art atflo atm in a publication of tba British 
metflti) a»d ABM Manufacturers* Association. 


A Spadal ifnaUn of Electric Tmetis* la tba 
gnat certainty and economy with which time table 
speeds can be worked to and lost time can ha made op. 
With steam loeomotim scbednled woTkiaf la largely 
d epend ent oa tbs quality of the coal, especially la hilly 
districts: while it Is both difficult end costly to make 
op lost time. Owing to tbs amt energy demanded 
by heavy trains* new regulations, particularly for 
mo on ta i n services, are often necessary In electrifica¬ 
tions, In order to obtain a rational ratio peak load to 
average load, and care moat be taken to prevent too 
many trains ascending gradient* simultaneously 


Largest Generates Built.—A 60,000 leva. 7000-volt, 
three-phase g en e ra tor , rated at 1000 rpm, bat de- 
Mgned to wttbstand 50 per cent Increase in speed, has 
been completed by the Blcmens-Schnckert Works in 
Germany, aeoordlng to Blecfrioet World The largest 
rating provi d ed In any generator previously built by 
this company was 21/J00 kva, so that this order rep- 
resulted a big Jump beyond all experience The abil¬ 
ity to withstand such overspeeding was also a severe 
requirement owing to the utter lack of high-grade 
sicks! steel at the time tbe unit was ordered Owing 
to tbe else of tbs generator, special cars had to be 
built tor tbs rotor and stator The rotor gondola 
car bad two ten-wheel trucks. 


T%e Trackless Tralley Abrstd. —Prom a German 
perloffleal, Mlehtrotechnitchc and MnteMnenhnu, we 
learn that electrically-driven buses connect Vienna with 
a suburb a short distance away These trackless trol¬ 
leys rqn on pneumatic tires and are fed from a double 
trtdler flee on which rolls a small contact-making 
earrings, connected with a flexible cable to the car 
The length of this cable can be varied, as its end is 
wound around a take-up drum. Approaching can 
have to stop when passing each other, exchange their 
cables and proceed again. The can are driven by two 
motors, built into the rear wheels. They are multi¬ 
polar, slow s paed, direct current 500-volt motors, trans¬ 
mitting their power directly without any gears. The 
buses acco m m o d ate 24 p aamng s ra , but can carry as 
many as 4a 

Steel TrewnslesUa Tewere.—The increasing de¬ 
mands for electric power In every section of the world 
call far longer and higher transmission lines and greater 
voltages. The adoption of 110,000,150,000, 165/300 and 
290000 volts as desirable for main transmissi o n lines 
has Introduced new problems In t ran s m iss io n tower 
stoat One Important factor la ductility* combined 
With Ugh elasticity, as tbs continued vibration In long 
■pans caused by wind puts a heavy strain on the trans- 
mlmion tow er s. Orystalisatkm Is less likely to occur 
If tbe atari has great ductility and high elasticity One 
manufacturer of open hearth steel for tranmslation 
Ijugm | minimum elonga tion of 22 per cent 

ter his mw% so oU*tte Unit of 40,000 pounds per 
swjW taeh, and s bond of ISO dacf.ro flat without 
cncktng. Steel with thass apseMcattons has boon 
mnn< tfllfflWe far tho record transmission llnoo of Out 
Went add Wffl matt tho reerntreoaenta of any location. 


_ SiiWt Wator Hoat a ca ^ T horo aman to 
he *jMfafcMMMptlon Mfludlnr tho nse of afactridtr 
CMf.hdntliNrn voter a«pfd7 f Many pweeoe, cootoaaptat. 
M flfMroiV *<* obtntnt nc hot water eappty, labor 
indr* the m-r— Imprwlop that each on Installs- 
tHfl *tfi» tar otd/ a law amperaa of const, and than 
taSf whan tha wator la octoaHf to bo drown. At n 
iMfcr «T So wmoI wntn Junto* whkt i cdMoet 
SK&> ^ JdP# «the |(?Wwhm Oo Vottr 
ia tatDiAmSn. »q*ire aarwbaeo pem SO to 80 am- 

SSaa 0h bo TOawpoMo at *90 volte, and >0 
loMw 1* *» rfoa twr a d , how- 

ana 4notoatnoooo haotare, which 
CMBho oa local toad boat is reonbod. 
> s boat * ateilar floantlty of wator, 
#R | ***** of 
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Sarod by Swollen Greta—The steamer "SeepooT 
struck an iceberg off Newfoundland and began to All 
Tbs swelling of tbe grain in her forebold stopped the 
hole end prevented her from sinking 

The 1 waning Buddha la a Chinese rival of tbe tower 
of Pisa. This tweltb-century pagoda, near Nanking, Is 
300 feet high* of IS stories, and inclines 12 feet from 
the perpendicular, while the 170-foot leaning tower of 
rise Inclines 1644 feet 

A Statue ef Hared the Great.— Excavations con¬ 
ducted by tbe British School of Archaeology have tm 
covered and identified the cloister around tho famed 
court of Herod the Great, ibe magnificence of which 
was described by JosepMa These ruins of’Ascalon 
reveal statues of th# gods,'and a gigantic statue of 
Herod tbe Great himself has Just been found there 

Tarred Beads I f tu b e# Flak Ufe^-The pink worms 
found In the mud-scrsplags from country roads make 
excellent trout bait: but the carbolic acid from road 
tar kills thsm—and tbe trout too. Experiments prove 
that tbs spermatosoa of fish are destroyed by the car¬ 
bolic add from tar even when the quantity is so min 
ute as to be almost undetectable. 

New Has far Seda-Wster Bottles.—One means em¬ 
ployed In studying tbe growth and distribution of fishes 
is to set afloat both empty and weighted soda-water 
bottles to determine surface and bottom currents. In 
1020 the Fishery Board of Scotland released 2400 bottles 
for this purpose and recovered, during the same year, 
200 of them 

Hew Elephants Play, — The Cape Colony elephant 
reserve, says the Christian Science Monitor, affords 
fine facilities for the observation of pachydermatous 
behavior Tbe huge beasts often amuse themselrPH 
by squatting on tbelr haunches at tbe top of a steep 
bank and coasting down to the pond at the bottom 
Baby elephants that evince fear are coaxed to the 
crown of the hill and shoved off 

Humidity, the Misunderstood, —The layman uses the 
term “humidity” aa a convenient summer cuss-word, 
even the scientist has no very exact way of determining 
the relative proportion! of heat and moisture In the 
air We do know that a healthful percentage of 
humidity along our coasts is 50 to 75, a higher per¬ 
centage benefits plant life but brings discomfort to man 
During high humidity electricity is stored by the at 
moephere, and onr body supply la depleted 

Tbs Home of Hoods and Horaa^-R. L. Ditmars, of 

the New York Zoological Park, Is preparing a motion 
picture that puts the trick film Into educational use 
It will show the construction of the new Museum 
Building that Is to bouse the National Collection of 
Heads and Horns. The picture begins with the clearing 
of the forest, eight-second Intervals represent a week's 
progress in building, and the end of tbe film will show 
the arrangement of sped mens upon the walla. 

Bear Island** History* — Midway bstwssa Norway 

and Spitsbergen* Bear Island thrusts Its heud, known 
as Mount Misery, above the cold waters. The whole 
island, save for moss and lichens, is almost destitute 
of vegetation Long *go It was joined with the Spits¬ 
bergen archipelago, tbs continental shelf upon which 
the Island site shows a drowned valley deepening to 
200 fathoms; this marks the course of an ancient river 
system that most have drained an area larger than 
the present basin of the Volga. 

Coacendag As Late John Da ni el ■ Experts of th* 
American Museum of Natural History are studying the 
remains of "John Daniel,” the gorilla that died while 
with Ringling Brothers. Body and brain are bring 
dissected by gbdilli^ casts of tbe bead and face 
have been made, “finger prints" have been taken, and 
Interesting fact* pointing to “John" as a distant relative 
of man have already been dledoeed Later tbe public 
Will no doubt see him, life-like but motionless, in the 
hall of primates of tin Museum. 

Finger Print* sad 014 Master*—Two canvases en¬ 
titled “The Virgin of the Bocks," one in tbe Louvre, 
the other in the National Gallery, London, have been 
attributed to Leonardo da Vinci Scotland Yard was 
jwtwd in to deride tbs vexed question of authorship 
Leonardo, like Titian, need his fingers freely In laying 
on paint—fleeb and glarings are particularly amenable 
tp this method: under a good glass tbe whorls of 
floger gad thumb were well-defined on both canvaams, 
and were found to be identical on both. This is a 
triumph tfft those critics who declared both canvases 
to be theteotk of Leonj&da, and a corresponding defeat 
to those folding that tbe London replica, while it 
might have been executed in Ms studio, was the work 
af npssa 
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AstrotMNBF 

Origin ef Lanar Features. — Mr Walter Goodacre, 
discussing tbe photographs of the moon taken at Mount 
Wilson with tbe Honker telescope, says that tbe by 
pothesis ascribing tbe formation of lunar craters to 
the Impart of meteors Is now generally discredited, but 
If additional arguments against It wore necessary 
they would be found In a careful study of the superb 
photographs above mentioned He states that a con¬ 
sideration of the fine detail found In these pictures, 
especially In relation to tbe many crater chains and 
clefts, suggests that their existence can only be ac¬ 
counted for on the supposition that they are due to 
volcanic agency In the early days of the moon s history 

What la a “New" Star?*—Dr Harlow Shapley, writ¬ 
ing of novas and variable stars, points out that at least 
two objects appear to be entitled to the name “new 
star" in a literal erase Throe are stars which have 
Increased In brightness from tbe unknown and do not 
fade away One of them, RT Rerpcntia, has been of 
magnitude 11 for the last seven years, first appearing 
in 1009 as a star of magnitude 14 The other Is 27, 
1920, which, according to Wolf, appeared in 1908 and 
had reached the 11th magnitude lu 1920 Eventually 
them two stars may fade away, or they may be stare 
slowly emerging from behind oi men ring clouds, rather 
than objects newly born Up to the present time, how¬ 
ever, the name “new star" Is more appropriate for them 
than for ordinary “novie," no called 

Mt. Wilson Lunar Photographs.—The last report of 
the moon auction of the British Astronomical Associa¬ 
tion dwells upon the many additions that have been 
made to the map of the moon by recent photographs 
taken with the great 100-Inch reflector at Mount Wilson 
and suggests that s complete photographic atlas of the 
moon made by the same Instrument would be a mag¬ 
nificent achievement For example, one of the Mt 
Wilson photographs depicts the whole of the Mare 
Imbrlmn A rough count of the (raters and cratertets 
shown in this region gives a total of more than 700, of 
which about 300 are not found on any existing maps. 
It would take sn observer, using a powerful telescope* 
several years to detect and map all of those minute 
details, which have been recorded by the camera in 
less than two seconds I 

A Great Catalogue of Double Stars*—As previously 
announced In this column. Dr Robert G Aitken Is 
carrying out the work left unfinished by the late Pro¬ 
fessor Doolittle of bringing Burn bum s “General Cata¬ 
logue of Double Stars" up to date The original work, 
at the time of Its publication in 1900, was a practically 
complete record of every known double star within 121 
degrees of the north pole of tbe sky The discovery and 
measurement of doubles has made great progress sines 
that time The new work will contain records of some 
20,000 stars and will not be ready for the printer for 
at least three years Ueauwhile, Dr Aitken is In a 
position to offer lists of stars specially worth re¬ 
measuring to any observers who wish to cooperate in 
making the catalogue as valuable aa possible 

A Novelty In Astronomical Publications is a circular 
of the Observatory of Cracow, mentioned in the Journal 
of the BA A The language of tbe circular, “ latino tine 
jtowionaj' was devised by Prof G Peano, of Turin, on 
lines suggested by Leibnita. The words are mostly 
Latin, without grammatical Inflection, and the whole 
can be easily read by anybody with an ordinary school 
knowledge of I.atin and a smattering of French Here 
is a specimen sentence “Obteroetorio* et attromomot, 
qui non mittc ctiam md not tno publivntUmet, et presto 
to pone Obtervntorio Attronomico do Creeovie (Bo- 
lonie) in litta de corretpondenUt *’ Meaning “Observa¬ 
tories and astronomers who do not at present send ns 
their publications, are asked to place the Attronomtofl 
Observatory of Cracow (Poland) on their list of ex- 
changes." 

A Star Larger Than Betelgeaae. — The enormous 
also of Betelgeuse, as revealed by Interferometer meas¬ 
urements at Mount Wilson, was a topic of widespread 
popular Interest a tow mon t h s ago. News now oosms 
from the same observatory that An tares, tbe well- 
known first magnitude utar in the Rcorpion, la probably 
even bigger Its angular diameter, as measured with 
tbe Interferometer, comes out 0.069 second, thus greatly 
exceeding RtusoU’s predicted value of 0 jQ 28 second. 
There is some question as to the parallax. If It is 
assumed that Antares belongs to tbs Scorpion gro up , 
tbe resulting value of the parallax is 00085 sec, and 
th* diameter 490,000/100 mile*. If, however, we give 
Ae same weight to this value and to the mean of the 
measured parallaxes, we find 0018 sec, and a diameter 
of 290,000,000 miles. Either valne is greater than that 
obtained for Betelgeuse, vhL, 218,000,000 miles. 
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Death Valley Transportation 

How the Borax is Transported from This Hottest of Regions to the Nearest Rail Connection 

By John J. Von Blon 


U NIQUE In the beginning 
louft ago, mid ho re 


\J louft ago, mid ho re 
nmtnfnft to the present, 
transportation methods In 
Death Valley jit hu\e un 
dergoue the processes of h 
most Interesting evolution. 

This statement applies more 
particularly to the changes 
wrought In the hanling of 
the output of the forbidding 
California sink's one gn*nt 
Industry- borax production 
Fifty, forty nnd an recent 
as twenty yenrs since, the 
means of transport to tlw 
world without—for Death 
Valley was an Infernal re¬ 
gion spurt—eonslnted of the 
“twenty mule * teams that 
brought fame to themselves 
and the mynti rlnn* desert 
pit The full story of the 
romance and the tragedy 
that attended these iudoml 
table cotnmerclnl caravans 
through the hottest spot <m 
the globe nc\er can lie writ 
ten Swirling sands blotted Automobile equipped < 
tt out from day to day But mtlss 

these simple carriers made 

good The freaking wagons and the plodding mules 
proved themselves extraordinarily efficient In making 
delivery many weary mllca over burning alkali waste to 
the nearest rail whipping point, nnd aided materially In 
the making of a world civilisation If “< leanllneNs U 
next to godllncHM they were a boon to humanity, for 
the cleansing agency they made available polished 
more than one continent Htlll, the hard whips, the 
downright misery snffired by liensts and drivers are 
beyond the cuniprehensloii of dwellers In blessed plnces 
of lurooks and shade ami temiwred hrecxpit As a rule 
tbs animals lasted hut a short time A largo proper 
ttan of the ton mu tern, howtver once Inured to the 
life, jogged forth and hack through the blinding white 
dust for years and years, and for must of them It be¬ 
came a shroud after tho rare was run To live In 
the weird alienee, gray und sombre, between the 
Funeral ltange and the Pnnamlnta la to die there The 
“desert rat* docs not leave Ifectiuwe lie cannot lie con 
tent elsewhere A few of tho old tlmo drhers survive 
The climate has the virtue of lining exceedingly health 
ful for those who can stand it 
The tugging strings of mole flesh drew their un 
wieldy loads on wretched trails, ever changing—the 
deep gashes cut In hideous bills by cloudburst, the 
rough wash and the treacherous salt marsh, where l«t 
tom Is an uncertainty In one place more than thirty 
years ago nil eight mile stretch of mail six feet wide 
was built turns* h solid reach of salt and graded ex 


I’rVft*' 




Automobile equipped with flanged wheel* in daily operation, carrying mall and passengers, over the 30 
mils* of the Death Volley Railroad, between Ryan and the borax mines 

id the plodding mules duslvoly with sledge hammers. The action of heat trains, linking the print 

ly efficient In making and mntwturc from below had fnrcqd up salt plnnarles Ryan This Is a track 

Miming alkali waste to hard as rock, two or three feet high and countless, and again an nnusual vehle 

nd aided materially In these had to l>e hammered down This road Is unlike old automobile equlppe 

Lon If “(IcanllncNw U any other It facilitated hauling but It was cruel to carries the mall dally b< 

boon to humanity, for hoofs Sloping down to this salt artery are several also occasional paaseni 

do available polished wide fields of crude borax—horato of aoda The main good time Because of 

II, the hardships, the and better deposits are higher up, which was a faetor blasts of flame, a stop li 

easts and drivers are of consequence to the four-legged “locomotives.** The Is made tolerable by * 

oilers In blessed plnces “toanT consisted of sixteen to twenty-two animals, de- trestle a whiff of cool al 

ini hrcexes As a rule pmdent upon season and conditions. The loaders. It the machine Is blown of 

time A largo proper will b« observed by reference to the Illustration, were At the mines, where \ 
■ once Inured to the horses This was because these proved steadier and anowflwld but doesn t I 

ugh the blinding white more intelligent In responding to the directions jerked motors are employed fo 

nr must of them It be- from the driver s seat at the rear of tho long dust 

wns run To live In laden column The TempenUtin 

sombre, between the When progress demanded more expeditions service v-i XI'KIUMKNTH reci 
Lh Is to die there The mules were superseded by steam, a alow but rare heavy Hi Audlgd as to the 1 

uno lie cannot l*» con tractor of the upright type drawing laden trailers show that this varies mi 

d tlmo drhers survive to railhead The I4ute Indians, Arabs of Inyo, called of the fish In the case 

tng exceedingly health this contrivance "fire devil" and for months they fled as eurytbennlc whe 

wouldn t venture within a hundred yards of the amok peratureof 14 or 15 deg 
flesh drew their un tng, hissing monster In the more torrid season the as the parent fish whh 

a, ever changing—the crews suffered terribly, ami a man on one of the ordinary seasonal vari 

Ils by cloudburst, the wagons died with a canteen of water in his hand The when the offspring are 1 

«nlt mftrnh, where itot accompanying photograph was taken In the winter, of 20 or 21 dog Cent, 

dace more than thirty when Ice frequently forms. In front of the boiler a much faster, and faster 

of road six feet wide cold water tank was Ingeniously anchored on the trtc- that by the time they 1 

>f salt and graded ex tor The water In It never was long cold. In a few they are twice as largo 


boors It would become so 
heated from the son's Iih 
tense rays that It hod to be 
uncovered. Frequently It 
was pumped Into the boiler 
practically at tbs steam- 
producing stage. Here prob¬ 
ably Is the one spot on the 
globe where It would be 
possible to install a steam- 
power plant and operate U 
with little artificial heat 
Hie temperature Is furnace- 
like Death Valley's maxi¬ 
mum of 100 degrees Fshren 
helt never has been equalled 
elsewhere In the summer 
140 la common, and at mid¬ 
night tho mercury borers 
at 120 So hot does the 
earth become In Auguat that 
a rock or a bit of iron 
scorches the naked hand 
like a live coal No wonder 
water holla in the aun t 
There was nothing pleasant 
about handling that tractor 
Now the Death Valley 
pMMngen, over tke 20 railroad, ltartt a borax en- 
x mines terprlae, reaches outside 

connections with mineral 
trains, linking the principal mines with the station of 
Rynu This Is a trackage of twenty miles and here 
again an unusual vehicle la In operation Thla la an 
old automobile equipped with flanged wheels and It 
carries the msH dally between the two points, handling 
also occasional passengers and making surprisingly 
good time Because of frequent violent gales, hot as 
blasts of flame, a stop Is out of the question but riding 
Is made tolerable by speeding up Sometimes on a 
trestle a whiff of cool air Is encountered Oc ca sio n ally 
the machine Is blown off the rails. 

At the mines, where tho landscape ever looks like a 
anowflwld but doesn t fed at all that way, gasoline 
motors aro employed for borax and other hauling 

The Temperature at Which Fish Thrive 

E XPERIMENTS recently made abroad by M P 
AudigA as to the temperature tiest suited to fish, 
show that lhls varies markedly according to tho nature 
of the Ash In the case of those qsh which are dftssl 
fled as eury thermic when subjected to a constant tem 
peraturo of 14 or 15 deg Cent, they do not grow aa well 
as the parent fish which have been subjected to the 
ordinary seasonal variations of temperature But 
when the offspring are kept at a constant temperature 
of 20 or 21 dog Cent, on the other hand, they grow 
much faster, and faster still at 24 or 25 deg Gent, so 
that by the time they have reached their fourth year 
they are twice as largo as flub living naturally 
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GcMnl vi«w «f tlw Ocmin non rigid Ptrufil t7P« airship “PL-317* in actual ftfkL Capacity; 1,000,000 cu ft Length! 518 feet. Diameter: 64.3 feet Useful 

load: 19,601 pounds. Total horsepower) 960, Speed, 72 miles per hoar 


Getting a Line on the Higher Atmospheres 
By 3* R* Winters 

W HEN Prof n H Goddard of Clark University 
details bts exploring' rocket on its extreme sky* 
climbing errand—probably In the vicinity of the moon 
—a weather-recording device recently designed by S P 
Fergtuwon, meteorologist of the United States Weather 
Bureau, may serve as a compaulon instrument In re¬ 
vealing atmospheric conditions at excessive altitudes. 
The new meteorograph—weighing approximately six 
ounces—is the lightest apparatus of tho kind ever 
hullt With Its protecting basket and a parachute, 
ready for ascension, the weather-recorder weighs 
slightly more than nine ounces, while a meteorograph 
designed by a Frenchman In 1904—heretofore a claim¬ 
ant for the distinction of extreme lightness—weighs 


about two pounds, Including the basket and jtarnchute 

The Fergusaon invention, although having features 
which recommend it as a possible companion In¬ 
strument of the Goddard exploring rocket. Is of primary 
service as an accompaniment of balloons for faithfully 
registering by an intelligible method temperature, mois¬ 
ture, pressure, and wind velocity miles above the 
earth's surface Heretofore the excessive cost of the 
rubber balloons employed In carrying aloft the heavier 
typo of weather-recording Instruments hat* factored In 
its use as an ally In weather prophecy—obviously, a 
limiting factor The new aerologleal apparatus can 
be lifted by one or two small pilot balloons, the cost of 
these being barely one-tenth as much as the balloons 
now detailed for exploration of the upper atmosphere. 
Then, too, If we are to accept ail authoritative claim, 
the pilot balloon is of NUjierlor quality, a virtue, when 
coupled with the light meteorograph, vouchsafing the 
attainment of greater heights for information upon 
which to base the forecast, “Fair and Warmer 
Tomorrow” 

Tho Fergusson progeny, which has qualified for serv¬ 
ice by rigid laboratory tests, nlras to overcome weak 
nesses inherent In Its predecessors. The defects of 
previous designs are thus summarised Tho Instru¬ 
ments are complex, the parts are hand-made and do 
not lend themselves to repair lu the absence of a 
fdtillod instrument maker and are not adapted to quan¬ 
tity production, the fixedness of the supports la ordi¬ 
narily secured by use of thick base plates and bases 
attached to a pivoted device, thus not Insuring per- 
manenry, the commercial (docks used operate 80 hours 
at ft single winding, and the time-drum rotates ooee 
In an hour—an Inharmonious arrangement Inasmuch 
as an ascension seldom requires more than three 
bouxw-^ltkdlcatUig that a portion of the records Is fre¬ 
quently obscured or lost because of tracings of suf- 
face condition* after the instrument descends and be¬ 
fore the dock suspend* operation, the number of 
operations entailed when the device Is prepared for 
(tight la measuring and reading the records la tumecea- 


Hly large. 

Ite dock, tbe b*rri«*t part ot « light 

gftMftncortUnf Inrtrnment, waa nihjactad to modi' 
»««« 1* tbo latenat of lights** aad oheapa** of 
oteeOMt The movement emplojed, a maaaed for- 
ihM at tfurtt Mtated trm a eertee ot American 
xl* partake* of the leneral character of the IngenoU 
jks, Th* mumcvieed emit le ttrrmgtr, however, and 
ttttfc'Ot the plalone are eertred. The quality of the 
sSfMk ta rtort rtftahle than deetred, toot the 
ITW. rat iia jjeUaK* timrit e eper aad can be emplojed 
obmiMly- The ftrali of other tnetrunents tn tracing 
alter the *wW«or«pl» bae rptnrned 
earth rtur bee* narndted <a the recent daMga. Tbe 
Nk baa M mart aping Mt the center etafi, or mlaate- 


/ 

hand arbor, to which the tiifie drum is clamped Here 
a tiny watch spring Is of sufficient power, and tho 
number of rotations of the drum (lota than seven) can 
be restricted as desired by winding the spring the 
requisite number of turns, 

The temperature element, or tho mechanism for 
charting the degree of best or cold, Is dem rllied oh 
extremely sensitive find more powerful than record 
strips Incorporated In similar lustrume-uta The strip 
of “thermostatic metal”—made of closely-embracing 
sheets of Invar and brouxe—ls only 0 2 of a millimeter 
(one millimeter Is about 04 of an Inch) thick 

The outstanding feature sf the tarographlo |s>rtlon 
of the weather recorder Is its variable scale, whereby 
minor changes of pressure at altitudes al»ove 82,800 
fret—exceeding the air soaring record of Major K W 
Bchfeeder of the United Htntes Arrnj Air Nervier— 
run be read with greater nmirmy than Is possible with 
a uniform stale The ratio of the softie of a baro¬ 
graph to that of the mercurial harometer Is 1 to 10, 
that Is, one millimeter of movement of the pen of a 
barograph at sea lo* el Is equal to n pnssure change 
represented by ten millimeters of mercury But the 
record sheets of the barograph cannot Ik* relied upon 
within l millimeter of space tni\creed, and thus, in 
the reading of height* exceeding 30,000 miters, an 
error lu excess of 2000 meters may oct ur r l he variable 
scale of the new meteorograph, according to the claims 
of the designer, eliminates thin source of error 

The humidity element consists of six or eight strands, 
each composed of three fine hairs—these lielng sheltered 
from the boat of the sun The tension of these lialr- 
llke strands la maintained by a fiat spring, the outer 
(Continued on pay* 2JJ) 
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door to tbo rids 


Msts or s grip h d tv riopsd by tba Bmu sf Standards 


The Paraeval Semi-Rigid Airship “PL-27” 

By Ralph Howard 

T HE development of tbe t icrrann non rigid PL ftlr- 
HblpM (Miurrwl between 1900 and 1917 Thine two 
letters stand for Parscval Luftnhlff ’ The l'areeval 
*1 rslilpH are nil built according to the putenltt of Major 
Angnst von Pnreeval, I>r Lnglnecr by the I uft 
h ahrxeug Ueseltobaft (L.F (1 ) at Berlin and Hltterfeld 
That the PnreevnJ nirwhljiH were successful is attested 
by tbo fait that they win iwmI Ik fore the war In 
Austria, Fnglaml, Italy, Husain and Japan. 

Since 1913 nil 1‘arm val oirsbifis w< re constructed 
with envelojies linking Uil Panuwiil [intent trajectory 
hand system of car Kiisiienslim, wblib is n verj efficient 
system of non-rigid construction Tho 'TL27," hullt 
during 1010, Is In reality u semi non rigid airship, al¬ 
though (humified In Germany us a non rigid one 
Within the an* elope of this ship there la a V shaped 
keel <xtending almost tbe entire length of the aircraft 
and containing the narrow rminuy or uitswalk" com¬ 
mon to all largv nfrehips of the Zcpixlln or rigid type 
Forward, beneath this, N the mitigating cur or gondola, 
while immediately Ik bind It Is tbe first power tar in a 
central portion In the n liter of the dirigible, on each 
side of the kind, are two powi r 'eggs” or cure similar to 
those naed on tbe Inter tvpes of Zeppelins At almost 
the extreme aft end of tlie ki*el Is located another 
power enr All of the power curs nre curefillly stream¬ 
lined The gaivdinn tnnkn nml wnti r Imllant bags are 
1 ik filed on inch sldi of the ruiiwiiv, tlie same bn In 
rigid airships * PL 27 Is the Largest * semi non rigid” 
airship built to dati, mid hir p* rforniunepa have been 
extnmeh good, esiieclnllv ns regards useful load and 
«IM*ed Nothing has heretofore lieen publlslierl about the 
inrefully guarded de\Uopiueut of this type of ship that 
took plnct In Girmauy during the Inti wur 
The Interesting and Important muln itlmeuslons, 
weights, per forum nn s, eli , ure as follows 
Uapai lly, 1,900,009 cubic fed length over all, 518 
feet diameter, 04 1 feet total load, 74 700 pounds, 
useful load, 30,000 pomuls numlM*r of engines, 4, 
make of engines, Mayhuih. totnl horsepower 000, pro¬ 
pellers 4 two-bladed of wihkI speed 72 miles per hour 
The photograph gives nn ldi*a of the complexity of a 
non-rigid airship of such dtiiMmsioxis It lias the ad¬ 
vantage, huwivcr, of not being ao liable to break Us 
bs(k, or certain girders thereof, as happened in the 
case of the ZH 2,” with such unfortunate results If, 
instead of prohibiting experimentation of un> sort with 
airships by Gennuny In tbe \ersalllcs Treaty, the 
United Klines had allowed conutriu tlon and experi¬ 
ments to continue to ft certain limited extent, she 
would undoubtedly have benefited thereby in her uew 
policy of aln raft const nut Ion, ns proper test* of 
* PL-27” would probnhly show her to bo sujierlor to 
the Zeppelins as regards economy and useful weight 
lifted, although ut present tlie latter type of airship to 
considered In Germany to be better for long-distance 
transportation 

The above photograph, at first glance, might bo 
taken for one of a ZepiieHn Close study reveals the 
points of difference, however 

Caring Leproay with Antimony 

I T Is reported by a British Investigator, Mr F O 
Cawston, who has been studying leprosy at Durban, 
that the administration of colloidal antimony appears 
to produce good effects According to the BrltUk Med¬ 
ical Journal he found that lepers In an advanced state 
of the disease, with all of their fingers and toes sup¬ 
purating, were helped to such an extent by this treat¬ 
ment that tbs suppuration entirely coated. 
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Needed—A New Army Uniform 

An Argument and a Suggestion Regarding • Huiijw fa 0gy T ViagMiey ** 

By E C Crewman 


F ROM the physiological effect the uniform must 
have been designed by a me person Interested In 
H*e!ng what constant coddling of the chest and throat 
w aid do to the human rau Normally the chest la hot 
and perspiring In this sort of a coat N t tnly Is the 
coat butt no 1 t the top of the chest 1 ut there Is a 
standii g collar further to prevent the entrance of any 
air lo thr w the coat open after wearing It a while 
Is to test the resistance of the subject to sudden chilling 
and or Ids 

In hot weather the Army coat Is a l eautifully 
adapted sweat box If y u tl en scire the onf rtunate 
military per* n In a firm grasp and wrap his nether 
11ml a in l«ath«r legglu* or those of the cloth wind 
ar und variety s that n air can p< willy strike his 
ankles and aid In keeping the body temperature down 
you have a c mbluatlon that cannot be surpaawd for 
gilt-edged nslulnlty 

Covering up the chest and -throat In all sorts of 
weather docs not protect the wearer It 
merely encourages troubles of the chest 
and lungs Ihysldans assure us that 
with their lighter clothing women take 
cold leas easily than the men are less 
subject to pneumonia and other pulmo¬ 
nary troubles and in general tweak old 
llorea* s whisker* and suffer but little 
for their contempt 

N< w that war Is recognised to he a 
gigantic wasteful Inefficient crude gory 
and engineering J< b romantic as digging 
a canal and with the means for your tak 
lug off pr 4 ably developed in a chemical 
laboratory Instead of 1 ring the flashing 
sword this uniform nonsense is about 
played out It has no place in modern 
warfare except to distinguish those of 
ana side from time of the other and to 
■how who ar© active fighting men and 
who are n t 

War Is a j h of mighty hard work 
nine parts walking to me of fighting a 
hundred parts carrying things to one part 
shooting A brass band and pretty rib 
hi ns and a choker collar and a flat back 
and a pair of bo its with spur* on them 
have as much to do with the grim Job of 
digging a trench and then (Umbering out 
of It later to the rattling of engineering 
tools called machine guns as they have 
to do with an air lock under the Hudson 
River 

Our present examples of unlf irms don t 
even poss ess the merit of neatness as 
worn by the enlisted men Ihe <1 tb used 
Is snnethlng like the staff of which 
1 eddy Rears are made a nice woolly ma 
terial that deflos any attempt to make It 
lie in smooth surfaces The collars fit Just 
about aa often aa yon would expect a 
collar to At when yon picked one out by 
the soldiers chest measurement or his 
foot measurement or some other extra 
neons consideration They are a dejected 
sort of a collar too and d nt stand up 
like the collar of the officer s Moose or 
coat The type of coat with stand up 
collar emph asi ses any lack of flt which 
the lapel type of coat might conceal and all lo all the 
average enlisted man of the present army In spite of 
the pathetic attempt at a military effect of his coat, 
looks more like a misfit than a soldier or the self 
respecting youth that be is 
Here and there some mors than usually self respect¬ 
ing chap rebels and sp en ds his hard earned cash In 
a aade-to-order uniform of serge This done being 
still sensible when there is neither HP nor officer 
around be unbuttons hts coat and dm his chest a 
chance for a nice long breath So the effect of the 
high Prussian stiff necked chin-chucking, enemy scar 
lug collar is largely lost On a hot day which la not 
unusual on this N rth American continent in the sum 
mer time the only chance the soldier has to be com 
f rtable with the present coat Is to do without it 
Ihe British abandoned their stiff necked uniform years 
ago—and tbej<|re a lle g ed to be a people Stow to mm 
If so then our own retention of the Prussian uniform 
i lay be easily characterised—it Is slower than stow 


Two advantages are urged for the \ _ 

army Mouse sod both are futilo anas Okie of them If 
that it Is typically American and tots the tmeflftan 
and tb# British soldier be told apart The other, with 
a grain more sense to it Is that In cold and Iniiflffirst 
weather In actual fighting the A m eric an eoat better 
protects cheat and neck The British are said to bate 
had to Issue mufflers In Prance 

The reply to the first is that this country Is net at 
present so over ran with British troops that there to 
likely to be much ctnfusfon To the second argument 
the reply to Just as easy Any tailor can design a coat 
with lapels to turn up and button senes, Which would 
afford all the protection In the event of going Into 
action during cold weather now given by the American 
type of blouse 

The present uniform has additional pieces of doth 
sewed on here and there the top left unsewed and 
fastened with a button Ihese patches are dignified by 


The very i 
rattle i 

lews beta 
and ] 



and toft off when tfcto kthd of activity to orst 
A change to the color ef the uniform to urgently 
needed for ajpr* than one reason How that tog war 
to over and sundae stock* have leaked out through 
sales to private stores, tad every flisrinipefl settler 
took home and kept hto uniform we And H, either to 
full or In part, on track drivers, 
chauffeurs elevator men ax 
to an abomination to a weary ] 
touted and quite obviously 
been paused by legislature* and 
just as pro mp tly Into Inooi 
riding for dire penalties for mis use of tha uniform or 
parts thereof The country Is full of nut-brown shirts, 
panto and even coats to which tha wearers have good 
title and cannot bo deprived of 
The color Itself to most hideous and Inferior to 
others for war The Marine Corps have a far bettor 
color for concealment in the held a darker brown 
With a green rings to It Tried in vp 
rions lights and against various back 
mounds It has proved superior to the 
Amy shads Just as did the giusn gray of 
tha Oenaaa The Army shads Is ns 
shade, tha uniform ranges from a dirty 
mustard through every 
brown or tan known to 
some Im p os sibl e to repro d uce 
Wherefore with gentle peeei 
over rim scene with Congress haring 
taken one good swing at tha Army and 
chopped It from 300000 to VSOfiOO and 
just getting Its second wind. It to now a 
fine rime to detail a tow handled offic er s 
on the job of considering a sans end son 
slbte uniform in cut and color for that 
aggregation of engineer aperients wa 
keep oa hand under the name of Bagulav 
Army When their purpose to analysed 
and the rea l i s ation is reached that rimy 
are merely to engage In hard dirty unvo- 
mantle engineer operation* leading to de¬ 
struction of an opposing body of men also 
thus engaged hr the use of modem seten 
rifle apparatus, then will the old notion of 
military pomp be dropped and a Uniform 
osnslderod with the cold, critical eye of 


Utility of 

T HE grade of gasoline sold today to 
treuwly difficult to vaporlm < 
ly and even when the vapor has been 
made it to easily coodens s d by strtotag 
obstacles to its free passage. The butter¬ 
fly valve used to all carb ur etors, whan 
only partly opened presents Snob an ob- 
tiacto As tha vapor strikes ritto butter¬ 
fly valve the larger portion of it to am 
denied and thrown agatoet one wall of the 

carburetor and some panes up the well 
of the manifold ip a liquid form and eaa 
not be equally divided between the v* 


An the comforts of home! Mto tits a a lffim r an tha tUM and the 
toft The chap an the left merely has hto Hum astigr Mdgi dar 
were made that way k weutt look better tiffin the ether 


,lf It 


the term pocket They were copied after the British 
with the minor dUfersnoa that the British packet to a 
pocket and to made to carry things. It to tito differ¬ 
ence between a real street and one painted on the 
back drop. They took the same but one of them to for 
show atone 

What Is nrgsoriy needed 

thing * 

l A cat, cat wttfe lata 4m 1 
of tb* BtitUk b io t a to permit air to Itoto to* ton* 
th e ctoc t Npm, and to afford tha tote net ted vtx 
cramp** aoroont 

i Pocket* mate wMh atom tom of puata «r tot 
lom Which would permit if Btccwrarr. am pnt 
peraooal a cc aa ao ri to to to canto* *HMt pita* 
htuapa and bolg*a aa enr the aoa at Man form. 

* Loot troeaam aa arttta* of rcgn)aa torn* tot apo¬ 
dal, with the abnrtpahto tooto am* tot lap owathln* 
•wetting otrieotc wlo paodtotog p r n a nr o an* tto 
Jama catting tight b w a eh to. «aa* toljr for gal* 
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TV Mfelt puftaH* a paper mold for 
now tfe* eyUndart, u dfwtg&ad fey 
til# Bureau ef Standards, offer* 

tt* J*wrt advantage Of bring «Ut length- 
erlafe M* <*PftW* of being ummbted at 
fha M fey ladnmp with a atapUng 
u*c^fn *. Ita rakMp permits neetiag 
mttMpmat Testing coaerate la eon- 
atrMm work and nuking these testa 
with laboratory experiments and control 
Hi a prolgem confronting the ongtaaor who 
may Mparrise the designing of concrete 
ahtaa, buildings bnd roads 
The portable paper mold Is a cootrlbn 
turn that may assist In solving the protv 
lsm» beeaase of Its rtwpllcity and absence 
of feadk compared with ths steel mold 
which weighs shoot 33 pounds The mold 
is made of heavily w ate r- pro ofed card¬ 
board, and when nested for shipment 30 
cylinders occupy sftghtty more bulk and 
wrigft only half as moch as on# steel mold 
need 1ft laboratory work. Twenty five one* 
hatf-HKh staple* situated at Intervals of 
ooe-half Inch, art employed in ladng the 
co ntain e r along the allt The stapling 
machine weighs lass than live pounds. Portable saasr 
Ones used, paper molds are worthlM* 
except when loft on the cylinder as a 
protecting Intaeoce to the concrete In transit to the 
laberatoiy Comparative tests with steel and paper 
molds failed to reveal any deterioration of strength 
by the use of the latter There la an absence of paper 
cape tor baas and top* a layer of cement paste in 
the bottom of the mold before pouring the concrete 
and smother layer on top p r e ser v e tbs concrete from 
loss of water and dryness Likewise these cement 
caps answer the pnrpoee of supplying adequate bedding 
surfaces during the compression tests, provided they 
are ground smooth on a flat steel plat* sprinkled with 
carborundum The Emergency Fleet Corporation of the 
United States Shipping Board use these paper molds 
in lasting the product used in the pouring of concrete 
Ships end barges.—By 0 B, Wafers 

How Mo totw Contort and Storage Affect the 
Strength of Boxes 

O r two boxes made exactly alike from the same 
grade and thickness of lumber, one may stand tea 
times as much rough h andlin g as tbs other, because of 
a dtflEhrsnc* in tbs moisture content of the lumber or 
a difhfcvnes in subsequent condition* Testa made at 
the VWeet Products Laboratory Madison, Wla, show 
that mdy whan a box la to be used tor a very Short 
time immediately after manufacture la tha propar 
s e a so ni ng of tbs lumber unimportant 
Wlthls a wssjt after manufacture a box made of 



■eld* from which c o nc re te blades for test may 1 
time *m the Job" 


green lumber suffers a marked reduction In strength 
As the wood dries the nails lose their grip The flbtrs 
which are bent down along the nail shrink away from 
It In the direction of the end gruin tbfe direction in 
which It waa moot firmly held, leaving the nail held 
only by two sides Under such circumstances the 
weaving action during transportation alone will readily 
cause the nails to work loose and «ren tome out of 
the box Boxes made of green lumber at the labors 
tory and kept for a year in dry storage tested only 
about one-sixth as strong as similarly made boxes 
tested at the time of manufacture 
If a box is mado of dry wood and then subjected 
to alternate wettings and dryings through cold star 
age or exposure to weather the nails will bo loosened 
just the same as in green lumber Boxes mado up 
from dry lumber were kept for two weeks In damp 
storage and Una for two weeks In dry storage After 
this treatment the boxes withstood only one-tenth as 
much rough handling as those made of sir dr\ lumber 
A box made of lumber In the proper moisture con 
dltion will stand ordinary storage without any appre¬ 
ciable lose In the bedding power of the dalla The beat 
results are, therefore obtained when the lumber la 
seasoned In accordance with the atmospheric condi¬ 
tions which the box win encounter in service If it la 
impossible to forecast conditions, It Is advisable to use 
air-dry lumber containing 111 to 15 per cent moisture 


Package Conveyor for LonJtwg 
and Unloading Ship* 

A GIUjAr deni of attention has been 
paid to lauding and unloading 
imuhlnes for handling materials in large 
bulk, auih os coal on grain itc, and the 
machinery for performing tills work has 
been developed to a high state of 
effickmv but hitherto not very much has 
been dom to expedite the work of ban 
dllng cargoes of small boxes or packages 
An Inginhus canvus belt conveyor for 
this purpoM Is Illustrated herewith It Is 
adapted to comer small boxes and pack 
ages of all shapes from the dock to the 
liold of the ship and vice versa. The 
convenor consists primarily of a bridge or 
truss mounted on roll* rs so that It may be 
uudllv moved across tlte deck of the vessel 
with one end overhanging the dock There 
are two parallel endless chains which are 
run over pulle>s on the truss. At in 
terrain the two chains are connected by 
means of burn or rungs A canvas belt 
Is attached to the rungs with enough 
slack between successive rungs to form 
imckets In which the material to be eon 
raved may be suj ported At the outboard 
end of the truss the chains turn at right 
i4» at any angles and are kept taut In this position 
by meana of a carriage which hangs doe* 
to the floor of the dock The chains may 
be adjusted for vessels of different height and for 
variations of the tide Our Illustrations show the 
machine In the net of unloading boxes from the ship 
As the boxes come along in the canvas pockets, they 
are carried down off the end of the truss and enter 
a frame which Is shown to better advantage In the 
picture on the right hand side Here they are auto¬ 
matically tipped out so that they may readily be 
seired by dock hands and placed on a roller platform 
along which they are pushed to the point of delivery 

Further News About Static Electricity 

AN Italian engineer Mr G Lon to or Is stated In a 
/x recent number of the JfHblMlM*?** U*!idraettr 
Lausanne Swltierland to haTe succeeded In utilising 
atmospheric p »tenHal in the i* Uowfng manner A 
post about 12 m In bright (and forming a sort of an 
tenna) 1* ended rhla post end* In a collector con 
slating of nn aluminum sphere provided with points 
covered with radioactive substance* This collector 
communicates by a conducting wire with a spevtal 
transformer Under these conditions the earth current 
and atmospheric current attract each other through 
reciprocal induction The radioactive substances exert 
an influence upon the transformer whose nature la 
not vet understood At anv rate the results are said 
to be very encouraging so that the inventor expects to 
repeat his experiments upon a larger scale 
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Succeeding in Scientific Research 

Opportunities for the Young Technidst in a Relatively Virgin Field of Endeavor 

By Raymond Francis Yates 


T HE scientific research laboratory la today a very 
Imjtortant part of every Urge Industrial establish 
meut. lu fm t, Urgt* industries cuunot afford to be 
without research facilities and a highly trained staff 
of workers, 1 he past twenty-five years huve brought 
about very Important and revolutionary changes lu this 
reopen t A tremendous field has been opened up for 
the Imaginative, scientifically trained worker Every 
day problems are solved behind the closed doors of the 
laboratory that will effort the destiny of mankind 
Or 'IV K WhltnHy, Director of Heaeanb In the 
great laboratories of the General Electric Company, 
was kind enough to nsdst the writer In the prepara¬ 
tion of thU nirtmuHTlpt which Is addressed to young 
men who believe they hu\e some aptitude along this 
line of htiamn endeavor Dr Wbltney in certainly 
well qualified to give advice to young men who are 
Interested lu re scorch work The brood ness of his ex 
perlenee and his unquestionable success In the direction 
of some of the most Important researches that bare 
over been made enables him to Impart advice that few 
men la the world an* able to give 
No field of human endeavor Is more fascinating than 
scientific research There is more romance and ad 
venture In a scientific laboratory than there Is In the 
unexplored wilds of the Ainasoo It Is simply a differ¬ 
ent kind of exploration with a far greater chance of 
making a discovery The rescan.h worker Is always 
laboring on the borderline of the unknown, be Is al¬ 
ways confronted with mystery At any moment ho 
may make a discovery, just as the explorer In un 
known lands may brush aside the bushes on a hill top 
or mountain side and gaxo out over a 
now lake with gold-spot kled shores glis¬ 
tening In the blistering sunlight There U 
a peculiar lure in research—a subtle ex 
pectunry that may at any moment be sat¬ 
isfied with realisation This atrlktug off 
Into the depths of the unknown causes 
the Mood to tingle aud fills one's life with 
on Insatiable desire to penetrate the 
blackness of the unknown 
When the writer asked Dr Whitney 
what be thought the ambition of a re¬ 
search worker ought to be. tin answered, 

“He should appreciate infinite possibil¬ 
ities.” This la indued a significant state¬ 
ment and one that ahould greatly Inter¬ 
est a young man who contemplates enter¬ 
ing this field A man who realises the 
Infinite possibilities of research is In a 
good frame of mind to accomplish some¬ 
thing This U wholesome advice 
The average Research Engineer may 
command a salary of from three to five 
thousand dollars per year There Is no definite salary 
limit for a man of exceptional ability Charles P 
SUdnmets is a Research Engineer who Is paid an enor¬ 
mously high salary and he is one of the foremost 
scientific Investigators of this country To say the 
least the field of Industrial and scientific research 
will give any conscientious worker a good livelihood 
Whw Dr Whitney was asked If a man could suc¬ 
ceed ir Research Engineering without attending col¬ 
lege he answered la the affirmative A very complete 
training Is necessary however, and the foundation of 
this training will be based on mathematics. The 
trstaed re se a rch worker, unless be is of the highly lm 
aginative type* must have a good mathematical founda¬ 
tion to work with. Of course this knowledge can b* 
obtained outside of college ms well as the other scien¬ 
tific knowledge which the worker will have to assimi¬ 
late. A man struggling to succeed in this field with¬ 
out taking advantage of the college curriculum should 
associate himself with a trained research worker lu 
on Industrial laboratory The Inspiration and help to 
be obtained in this way are of utmost value to say noth* 
lag of the advantage of working In a scientific atmos¬ 
phere Michael Fa rraday's association with Hlr Hum* 
pfarey Davy Illustrates this point very effectively 
The derasnd for research engineers will always be 
with us. Today the demand Is limited by the supply 
There Is a pressing need for highly trained imagi¬ 
native workers In industrial research laboratories. If 
Is only during the past twenty-five yean that the re¬ 
search laboratory has been given a place of importance 
In industry and what development the next twenty-five 
years will bring la difficult to foresee That the de¬ 


velopment will he extensive there Is no doubt The ex¬ 
tension of human knowledge through the application 
of the industrial research laboratory Is In Its Infancy 
The future of no field of human endeavor could hold 
more promise than that of Research Engineering. 

Dr Whitney bellovea that a man should take a post 
graduate course of two years and a college course of 
four years If he desires to enter the profession as a 
first-rate research worker provided with all essentials 
for rapid development and success. This extensive col¬ 
lege training will have to be Supplemented with two 
or three years additional experience working with men 
who arc trained in actunl research methods. The re¬ 
search worker is not merely a cold storage for facts, 
he mast also he able to manipulate and construct ap¬ 
paratus for special work. He has much to learn after 
he loaves college aud he can only gain this by actual 
contmt with problems and through association with 
men who have been “through the mill ” Knowledge 
docs not find Its way to the finger tips without expe¬ 
rience aud very little experience of this nature Is 
given In the colleges. 

Kescort h Engineering Is a very broad field It has 
to do with every phase of science It U a field fot the 
specialist, and every roan sotting out to train himself 
sljould choose some particular branch In which to 
specialise For Instance, we have chemical research 
work and this field may be divided up Into a number 
of branch**. Then there is the electrical field which 
may also be *uldivided Mathematical and mechanical 
research work are two branches of note Of course, It 
will he understood that no college training will enable 


a man to take up any of these fields. In other bfcrds, 
a man leaving college as a Research Engineer is not 
a Jack-of all trades. His training will not penult It 
Of course, hts general training In science will enable 
him to enter a number of different fields that may be 
closely allied For instance, a man who had trained 
himself along electrical lines would be able to take 
up any kind of electrical research work However, such 
a man would be quite out of place in a chemical 
laboratory unless be decided to add to his training. 

At this point the writer is going to taka tbs liberty 
of quoting freely from on article written by Dr Whit¬ 
ney which appeared In the Electriool World of June 
17 , 1020 

“We aeem to have plenty of ambitious young man* 
plenty of schools, Infinite distance to advance and count¬ 
less directions, but our engineering students ora sel¬ 
dom practiced beyond the "shoulder arms.” Thera Is 
such a gulf fixed between the receiving of information 
and the doing anything about it that Davy teachers 
and Farad*/ students are unheard of * 

Dr Whitney believes that studsnts should be en¬ 
couraged to share la hugriratioual work instead of be¬ 
ing subjected only to fact storage. Many couege- 
trsined res e a rch workers resemble a text-book os twg 
legs when they step out of college. They lack imaging- 
tion, Initiative and practical working ex perience, The 
mere accumulation of facts, when huffed beyond a 
certain limit, Is apt to interfere with the taagluwit 
lavaattvanote d op nn ds upon Imagination and every 
research worker nrtw* be an Inventor, Ha mhst he 
able to Invent ways of doing difficult things, producing 
new apparatus, etc. He must be able to Imagine a cm 


tain result before be actually achieves tt Xu fUot, Us 
success depends greatly upon his Imagination, The 
unimaginative, trained worker la only able to follow out 
the suggestions of others end he Is destined to carry 
oat routine work through his entire career The crea¬ 
tive urge lu a research worker la an asset of gnat 
value 

Dr Whitney went on to say “We live In a period 
when the extent and the rate of Increase In our men¬ 
tal borison la maximum, when happiness has Its grand 
est possibilities, and when human toll Is everywhere 
being displaced and amplified by better latent energies. 
Never before was the individual and collective reward 
for new constructive effort so equitable. We are served 
by coal, oil, gas and water, with their countless ac¬ 
cessories, better than ever before. Within a young 
man's lifetime we mined more iron, copper, cool and 
other ores, produced more kerosene, gas and gasoline, 
and put into use more of materials like cement and rub¬ 
ber than were produced by all the former inhabitants of 
the globe. And still the unfulfilled promises In Na¬ 
ture s books are greater than ever 
“Can we live up to this recent heritage? When we 
do many of the teachers ot science will also he work¬ 
ers in science and better appreciated Engineering 
otmrire* will prepare men to do new work where they 
now mainly male reference for old It is easier to 
appreciate past developments than to extend apprecia¬ 
tion to the unknown future, but, Just as there is always 
more air for the trees as they grow upward, so Is there 
more new knowledge as the existing branches spread 
It Is st the growing ends of engineering science that 
wo ought to train our engineers. 

“To the devotee scientific research may 
well become a religion, hut whether be 
sees In the Infinite possibilities of matter 
only the necessary results of permutation 
among seventy-odd decaying elements or 
the hand of an all wise Creator ever un¬ 
covering new principles to hopeful in¬ 
vestigators, he cannot be blind to the 
blessings ot new truth ThU U not pro¬ 
duced to order Conventions do not es¬ 
tablish it. it comes only from following 
with Interest Nature’s devious and unex¬ 
pected ways, studying apparently Irrele¬ 
vant phenomena, learning by experiment, 
regardless of aim And since it U im¬ 
portant to us that pioneer effort be indi¬ 
vidualistic, wanton, dean, but vagabond, 
It U this rare type of teacher whom we 
must support 

“Practice In doing and planning to do 
are part of good engineering training. 
ThU was the ground for the Introduction 
of laboratory and field work into engineering schools. 
This develops our efferent system, which, with the 
alterant and the will, U necessa ry to a well-rounded 
Individual. Our sports illustrate It No college sport 
could ba put ovar If it dM not contain some of the 
same elements which make engineering oo attractive. 
No one would ploy the gams if it were always a copy 
or a repetition. If there wars no feuod deteaf nor 
hoped-for victory, no now st r esse s appttsd, no new 
materials discovered and no return bat gate receipts, 
there would ba no real amateurs and no tog! sport 
When this U applied to engineering proper it beets 
a perfect analogue. Few good qgglneem pUy tor the 
gate rocefets, they ora led on by a will ip tewxuplUfr, 
"During the season the ball team and tie trainees 
work over all tbs noveitiaa fhay cam co0**tatfr to- 
▼rat amps of engineers do thU att Q* fife* Nftr, 



A TOT so many years ago We were m the habtt of marvelling at the 
I Y efiemti German s, with their splendid research laboratories. In 
* /act many German concerns of even modest proportion s were 
then mamtammg research departments for the never-ending purpose of 
bettering their products and findmg mm ones. Todap, after a lapse of 
a btile more than a decade, me find the research department a feature 
of many of our Uadmg concerns. Things are no longer done m a hit- 
and-miss manner. Instead, the failure of any given piece of apparatus 
or product must be pried into bp the mquisittve research Worker, better 
methods must be found m order to keep pace with market conditions; 
new products must be developed in order to meet the changing moods of 
a fickle public The research laboratory has become an American msts- 
iutton, and a vail field of endeavor has been opened up for our young 
techmcuts. Thu u the story which Mr Yates has to tell m thu tmtof- 
ment of his senes on success in divers technical fields .— The Editor. 
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The Role of Chemistry 

Visions of Futon P ro g ress of the Human Race Through Chemistry as Set Forth in Recent Addresses 

By Albert A Hopkins 


T BS meeting* of the American Chemical Society 
and the Society of Chemical Industry were bald at 
Ootaobia tJalTinlty and the College of the City of 
Nepr York, these Institutions lending themselves admira¬ 
bly to the necessity of minute subdivision* la sections 
The meetings were preliminary to the great Seventh 
National Exposition of Chemical Industries which wai 
bald tha week of September 12th In a large armory tn 
tba Bronx One of the first matters dlmruuecd was the 
dya indoatry and rcaolutlons were passed urging Con 
gr ea t to Indnde in tba permanent tariff bill a selective 
embargo for a limited period against the importation 
of synthetic organic chemicals and It was also re¬ 
solved to urge upon tba American delegates to the dis¬ 
armament conference moat serious consideration of 
the broad question of chemical armament as effected 
by the development and maintenance of the chemical 
Industries In the various nations. 


One of the flrat addresses and one of the moat bril¬ 
liant was by Sir William J Hope, retiring President 
of the Society of Chemical Industry of Great Britain 
It waa entitled “Chemistry and life*' He declared 
for a chemical Independence which would cnablo the 
development of material resources, especially In trop¬ 
ical lands, on lines not possible by methods originated 
In a self-contained European country Ue elucidated 
the vital processes in the utilisation of carbon dioxide 
by plants. He showed that the laboratory methods of 
organic chemistry have developed In a perfectly natural 
manner in such a way as to cause them to approximate 
more and more closely in kind to those employed In the 
plant Mr William said “It is safe to prophesy that 
the next great epoch of organic chemical progress Ilea 
in the very near future, and that It will lead us to lab¬ 
oratory methods of imitating with considerable fidelity 
the complex chemical changes brought about In living 
matter by the utilisation of low potential energy " 


If we believe this the logical conclusion to be drawn 
from our present state of knowledge and flrom the di¬ 
rection of development of method which has taken 
place during tha acquisition of that knowledge, we must 
go further and foresee the advent of entirely revolu¬ 
tionary consequences which have wide bearings upon 
human affairs. The task of the chemical manufac¬ 
turer has generally resolved Itself into human labor 
and the use of coal, oil, water-power or other costly 
source of high potential energy, Into finished materials 
marketable at an enhanced price which includes the 
cost of labor and energy In only a few Instances has 
the technologist been able to avail himself of the aetivt- 
tlsfl of the living organism In the manufacture of add, 
glycerol, and acetone by fermentation, labor and fuel 
have generally to be introduced aa costly auxiliaries. 
When we possess full working details concerning the 
plant-leaf process for converting carbon dioxide and 
water into formaldehyde and oxygen by utilising the 
son's energy, when wo can make Indigo and quinine by 
the identical methods adopted by the plant, chemical 
technology will be an entirely different proposition 
from the one which It now represents. Not that it Is 
likely that we shall desire to replace the laboratory of 
the living organism aa a source of natural products, It 
la difficult to believe that the indigo plant, properly 
developed end properly worked up, Is not capable of 
f ^ n podu g successfully with coal-tar aa a source of In¬ 
digo. The elucidation and imitation of plant and ani¬ 
mal chemical methods will, however, provide us with 
rtTTT for manufacturing vast numbers of products 
which are unknown In nature, because the lower cre¬ 
ation has no need of them, we are nowadays so far 
from niturd that many such products may be of the 
utmost value to modem civilisation 
Ooauddaratlons of the hind which have just been 
advanced force upon us yet other reflections, Fuels 
agd other sources of htsh potential energy are becoming 
fcMfoe scarce, human labor la becoming more costly, 
tfcdt is th ear, hi beoom lu g lees Witling to expend Itself, 
a* ad hands we art met by the demand and indeed by 
the expectation that science will lift the curse of Adam 
ttgtohWNpltr. It Is no part of my task today to dis- 
oqa* puibeophlpal questions which originated in the 
GirtoefKdeCL hut It seems plain that modem science 

expeodl- 

******** high potential forms of energy at human 
Itttthhd mhMaL The solution of thU problem must 
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from the trop¬ 


ics for use In our more temperate climes. It Is per¬ 
fectly possible that the scientific study of oil bearing 
plants In tropical regions may lead to each improve¬ 
ments in yield and cost of production that vegetable 
oils will replace the ordinary fuels, coal and petroleum, 
now used the whole world over, 

Mr William also spoke of mustard gas as an aid to 
warfare, at another meeting be showed that much of 
the oppnsttlou was based upon false premises and that 
It wss shown by experience that poison gas 1 h far less 
fatal and far less cruel than other forms of warfare 
He pointed ont that the responsibility for warlike opera¬ 
tion* rest* upon the medical man and the chemist ns 
fully os upon the soldier, contending that former phi¬ 
losophy of war has taken an entirely too narrow view 
of the situation 

Among the other papers and addresses of great 
prominence were those of T>r Arthur D Little, Dr 
R. H Baekeland, Prof Wilder D Bancroft, Dr Edgar 
F Smith, Dr O K, K, Mees, Dr Charles HAskcrvlLle 
and many others which we can only touch upon 
briefly Dr Little spoke upon “Energy, Its Sources and 
Future Possibilities" In which he asked "Upon what 
sources of energy may the world draw for the stupen¬ 
dous work of recimstrnotion at the requirements of 
the now social era, at the threshold of which we seem 
to stand T* In answer to the question he continued In 
part Tn appraising the sources of energy we nanst 
consider form values as well as quantities available. 
Gasoline can be utilised more effectively than coal The 


HE meeting of the American Chemical 
Society and ike Society of Chemical Indus- 
fry, which was held m New York a few 
day* ago as a prelude , so to speaks to the Sev¬ 
enth National Exposition of Chemical Indus¬ 
tries, resulted m a sheaf of addresses. These 
addresses were more than remarkable — they 
were tpoch-makmg Nothing of late has served 
to open our eyes more to the possibilities of the 
immediate future in the field of chemistry 
than many of the remark* and predictions and 
hypothesis of the leading chemist* gathered at 
the various teutons We assigned one of our 
Stag, hit A A Hopkms, to attend the vari¬ 
ous meetings and to report the most important 
features in these columns —The EDITOR. 


development of waterpower involves a heavy initial 
expenditure, and therefore interest charges are the 
chief item of expense In a steam station of the same 
considerable also—30,000 horsepower—Interest shrinks 
to Isos than 90 per cent of the operating charge, and 
the high cost of coal at f&25 delivered Is nearly fiO 
per cent The energy of the wind and the closely al¬ 
lied energy of the waves is too uncertain and diffuse 
to justify extensive exploitation. In a few exception 
ally favorable locations It is feasible to utilise s trivial 
fraction of the total energy of the tides. The Intermit¬ 
tent flow, the varying head, and the other special condi¬ 
tions Involved la the problems are likely to hold the 
development of tidal power within closely restricted 
limits. Of extraordinary interest are the accumulat¬ 
ing evidences of Inconceivably great amounts of ki¬ 
netic energy possessed not only by radium, but by 
ordinary matter as the constitutional energy of Its 
atoms. Wo now recognise that concealed In matter of 
every kind are s tor es of energy immensely greater 
than those derived from chemical reactions or con¬ 
cerned with any of tho forces with which we commonly 
deal. We recognise them as of aa altogether higher 
order of intensity and magnitude than the energy 
derived from horning coal or liberated from the most 
powerful explosive Bo stupendous and far-reaching 
are the possibilities contained In the sug ges ti on that we 
may ultimately be aHe, without destruction, to draw 
upon this energy supply of which Rutherford has said 
*The human race m# date its development from the 
discovery of a method of utilising atomic energy'" 
Dr 0. SL K* Mae* of Rochester, explained the tre¬ 
mendous port that rese arch work has played in tbs 
world's development daring the past forty years. ‘Dif¬ 


fusion and Its Relation to Civilisation" was the topic 
of Dr Ernst Cohen, professor of chemistry at the 
University of Utreilit, Holland His address was espe¬ 
cially analytical ns well as technical 
Dr rharles ItaskcrvtUe delivered an address entitled 
"Helene** and Civilisation, the IWHe of Chemistry,' 
which comluded In the following words "Chemistry 
must plan a gnat rOlo In preparing tho dramatic gen 
crallxatluus necessary for tin* third part of tills master 
human guide, the 'cement' will bind mankind In broth* 
«rliood With all deference to the followers of all the 
arbitrary divisions of silence, It may la* positively as- 
sertwl that life processes dtqiend upon chemical changes, 
Mpmil of the ihangt*, diffusion of the prrNliK** energy 
involved Its direction, ami whatnot other factors with 
many of which we art* already familiar through pub¬ 
lished researches Their direction will depend entirely 
ajsin the factors In the systi ms and how mini lontrols 
them Unlensed entrgy might bring sudden destruction. 
H«t>er-rontrolled en< rgy may result In equilibrium 
Wlun equilibrium of energy has tome hIhiuL none will 
be available and life all life. Inorganic as well aa 
organk, will cease Our world will have come to an 
end The degradation will be as Imperceptible as the 
growth That wlihh Is and was returns to that which 
has been forever The quiescent ocean of energy in 
equilibrium, the source and recipient of all life Cre¬ 
ation s chorus la stopped, 'hid In death s dateless night 
Gone—all gone—Uko the light on the clouds at the 
close of day * n Dr BaekUaud predicted that chemis¬ 
try will repeal new forces of vast aid to the race It 
was a particularly brilliant uddresa, ending as follows 
4 But motion, whether It be furnished by water ruah 
lug from a waterfall, or by steam nr gas engine, or by 
a windmill, can Is* made to turn a dynamo and pro- 
rtiice electrical energy The latter, In torn, can be 
changed Into motion, heat or light Or again, we can 
bridge directly that jump between a chemical reaction 
and light by simply burning oil, gas, acetylene or mag¬ 
nesium, auil thus produce any range of even the moat 
Intense light In other cases, we use heat or elec¬ 
tricity (o dm mi]* me tile most refractory xulistanceH into 
their elements, and some of our largest electric chemi¬ 
cal Industries at Mugorn Falls are luuted on this. Or 
we may use either one of these forms of energy In 
chemical reactions which hullil up, which. In other 
words, bring about chemical synthesis. But when It 
come* to transform light energy Into chemical syn¬ 
thesis we have left thus far the monopoly of this 
to Nature, we have boon acting as Rip Von \\ Inkle.' 

The value of theoretical knowledge wss emphasised 
In an address entitled “Theories," delivered by Dr 
Willis R Whitney, of Schenectady, N Y. a research 
chemist connected with the General Electric Co. Dr 
Whitney, In the beginning of his address, spoke as fol¬ 
lows "I dellm theory as mental concept as distinct 
from practice, which Is always material But for the 
scientist the combination of these two Is necessary. 
They may In* Antithetical but they are not antagonis¬ 
tic As allies, they are Invincible A theory Is a means 
of satisfying the mind, when, for sake of economy, or- 
dor and mental Increase, various thoughts first form 
into a conjecture, then Into an hypothesis, and then 
Into a full grown theory This la always a process 
concerning some selected group of apparently related 
observations There Is warrant for Instinctive appre¬ 
ciation of theory in science The world owes the pres¬ 
ent stand of organic chemistry to n beautiful combina¬ 
tion of theory and experiment. Wo now m It plainly 
In this Industrial situation, in 1800 Perkin produced 
the first artificial dye At that time Kekule was theor¬ 
ising, and be then laid the foundation of all our modem 
structures Ills theories, which soon led Into tho 
wonderful conception of the ben sene ring, am now the 
A B C of the dye Industry ” 

Salvage of the by-products of Industry, substitutions 
tor natural materials that are difficult to obtain and 
more economy by manufacturer and user ware the 
general subjects of a score of papers read before va¬ 
rious sections of the American Chemical Society at 
Columbia University With natural resources dwin¬ 
dling atul manufacturing organised on a vast scale, the 
research laboratories of the chemists have been as¬ 
signed to these tasks. The salvage problem was taken 
up extensively by the section of petroleum chemistry, 
and Dr Sidney Bora, of Muskogee, Okla, said that 
millions of dollars could be saved annually by the re- 
{Continued on page fJJ) 
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Juice of the Poppy 

The Cultivation, Manufacture and Taxation of Opium in India 

By T Gibb 


O PIUM la an inspissated Julco obtained by faratch 
log the unripe capsules of the o| ium poppy Papaver 
ftomnifrrum and allowing the milky sap which exudes 
there from to dry wont a net only There are tw< main 
varieties of tlx drug—that need for medicine (produced 
chiefly In Asiatic Turkey) and that arookod oaten etc 
(grown In India and China) 

All anthorttlea are agreed that Aata Mln>r wan the 
original Im me of the Papa ter bomntferum The merits 
of Its seed na an article of food and as affording a 
aweet edible oil were extdled by earH Greek writer* 
long btfort the a mnlfentw jr j»ert> of the capsules 
had been discovered The capanlea stems and leaves 
were emptied by the Greeks In tlx ircjaratlc n of an 
extract called fttortmfSM used In the fabrication of a 
soothing tieveruge u rros|x ndlug to the post >f tlie Pun 
jab today The Greeks must be credited with the dis¬ 
covery c f the potent nature < f the Inspissated Jnlco of 
tbe capanlea which began to attract attention about the 
third century 11C But If this discovery Is credited to 
tbe Greeks, the Arabs were chiefly concerned In dla 
geminating knowledge of tbe plant and Us usea There 
can be no doubt that the followers of Islam brought a 
knowledge c f the prop* rtl* s c f c plum tbe opUm c f the 
Greeks to the people of India and China There Is 
strong | roof <f this In the HerolHc corruption of opion 
Into afpmn and a fou-ponp the name of the drag In most 
Indian aid Chinese vernaculars respectively 
The history of the pn dnrtlon and use of oplnm In 
India before the beginning of the 16th century la ob¬ 
scure At the beginning of the 16th century the export 
of the drag fn ra India to China had not only been 
fully established but the cultivation of the poppy plant 
and tbe manufacture of t plain bad become regular In 
dnatrles The 8tate monopoly of manufacture of the 
drug the strict gm eminent « ntroi of tbe cultivation 
of the poppy and saner vision of sale of the drug to the 
consumer are direct legacies from the Muliammadan 
rulers of India and from the early Portuguese traders. 
Control was assumed by the British In 1757 shortly 
after the battle of Plaasey and continues to the present 
day Control of eulHvatUn and manufacture of the 
drug Is In the bands of the Opium Department and 
supervision of sale mats with the Excise Department 
The opium year opens In September when the prep¬ 
aration of tbe land for the reception of the poppy seed 
commences Tbe soil Is ploughed at an Interval of 
every ten days, till the middle of October when sowing 
begins. Land in the immediate vicinity of the village 
Is selected on account of Its being higher, usually more 
richly manured and more earilftsupervised. The crop 
requires an abundance of water and Irrigation com 
manors as soon as tbe plants appear Hm plants take 
from 76 to 80 days before full flowering can be said to 
be attained Tbe petals four In number are r e moved 
from the capsule tbe third day after expansion ttrig 
operation demands conridereJMe skill since if pinched 
off before they are ripe the capsule 1 afterward produces 
much less opium than If tbe petals are allowed to ma¬ 
ture fully The hand is placed gently round the bam of 
the flower drawn upwards, when if property matured, 


tbe petals come away natural! v After collection they 
are made Into what are technically called leaves To 
accomplish this a handful of petals la placed on an 
earthen plate over a alow tin Over the petals la 
placed a damp * U tb and pad and tbe steam from the 
doth causes them to adhere to^ether^ The thin cake 
thus firmed Is turned over and tbe damp pressure re¬ 
peated ti ensure the nnl m of the petals on both sur 
faces The leaves have a pleasant aroma which they 
are said to Impart to the opium for which they are 
ptnilnyed subsequent! v as packing material The col 
lection rf tbe dnu, begins immediately after the goth 
ering rf the petals The green capsules are scratched 
In the afternoon with an Instrument called tbe naMar 
This consists of four sharp blades tied together with 
(otti n and with a paddlug of same between each so as 
to keep them about one-thirtieth of an Inch apart to 
alhw of aerate blngs being made to a certain depth 
through the wall of the capanle and no further It la 
Imp* riant that the wall of the capsule be never com 
pletely severed bat at the same time a purely super 
fltial scratching la useless The exact decree of pene¬ 
tration to ensure the best possible flow of Juice requires 





considerable skill Incisions are tffhde from bslmr ugh 
ward As a rale each capsule is lanoed in this manner 
three or four times at intervals of two or three day* 
Sometimes a single scratching may exhaust the flow, 
while occasionally an extra flue capsule may give eight 
to ten discharges The field Is divided, usually, late 
portions so that scratchlnsa may be performed. In it#- 
ulAr rotation, until the entire crop Is collected The 
juice adhering to the indrion* Is scraped off with a 
small trowel-shaped scoop of thin iron caUed the —t wh 
in tbe early morning on tbe day following the scratch¬ 
ing The drug is transferred from the scoop to a metal 
or earthen vesuri and conveyed to tbe termers house 
for farther manipulation It is stored In an earthen 
pan tilted to one ride to allow the liquid pusswa to 
drain from the more solid extract tbe crude opium, 
which In the case of oplnm grown In British India, finds 
Its way In the manner to be described later, to the 
Government opium factory at GUaripur 
Here the erode opium la find tested for parity and 
quality and aimed in large wooden boxes During stor¬ 
age It deepens In color by exposure to air and light 
The quantity to be manufactured dally is sampled, as¬ 
sorted kneaded together and thrown Into boxes. The 
opium is next placed in troughs, kneaded, and thor¬ 
oughly mixed fay men wading knee-drep in it Wfasa 
unlfi rmlty has bean attained fay those various stages qf 
separating sampling mixing, and kneading, It is next 
day made up Into cakes fur this purpose a enpply of 
leaves taws a paste made of Inferior opium and 
paeetos, and. trash (pounded poppy stalks) Is re¬ 
quired Tbe leaves** and opium required for each cake 
ore accurately weighed out The operator, taking a 
braes cop In his hand places tbs leaves within It 
layer upon layer after moistening with tbe lews, and 
builds op a «*«! and leaves ad stoned la tbe Ipws are 
Inserted until the spare round the cake la filled up. 
The leaves are then brought op over the faplua and 
pres s ed together until the finish ed Cfike res—false a 
Dutch cheese in rise and abap* It la then mured 
from tbe cop, rolled ta the * a tntoh, p l aced la an 
earthen cup of a riar to hold It cotofqrtably, and dried 
through exposure to the eon Half ttys W rig h t 
average coke consists of the M that ""— 


sale 

tb* 















SCIENTIFIC AMERICAN 


289 


Oftas*fin* nmU pitly i 

fga MKgassrEgL" JZrZ " 

fiorarjq np wfiifft xpuiirtt o« too pmi i 

nattj m /t ltf fcy theorem teutarai 
mattftortjftotrifjil gfctlto jPtoraitorat fre- 

Ofittmtim In the Hto- 
jjhl dm Vhgtofi t| per mi t te d only under 
gfi dfttfeortoed taficer of the 

; end the cultivator, 
who tm advance* attest reared to 
MW W^toNwtloo, Ur hound to aril 
ra «Op of JMi ottttm to the d**rintent 
tt Mgfctetwe et the Goranurat fee* 

TSU''fh0tory, tb turn, tame* the 
mifijQlftarifl drtig to the Government 
IMlAv' Ip the various provinces at a 
price to core* payritaoti to eultiva- 
te, *Wtoty end Mtatdtohineot chargee, 
eta. drug U sold, again at a fixed 
firta* iron the twterUe to licensed 
wRbtogtit *M tell vendor* for sale to 
tha pfifctt*. te optvm reraoe to repre¬ 
sented to the dUferenet between the fac¬ 
tory ntte* la* «oet of monufactxr*, and 
the *t» Ite at tb# twmaury, which n* 
rtwteftofc to local circumstance*. The 
vfcMfefil pay, in addition, a couriderobta 
fee foV the right of ante. Tha total rev- game of tl 
time recove r ed from both source*, In 
j944fi, amounted to £1,900,000. The main 
aoorct of tha opium r ev e n ue s of India, however, to the 
export tt* which to totted In the following manner 
The opium prepared for export by the Government fac¬ 
tory to deapatefaed to Calcutta for aale there by public 
auction. Tha number of cheats to be thus dispoeed of 
to fixed, annually* by the Government of 
India, according to probable requirement*. 

The aatoi are conducted monthly, by the 
Bengal Board of Revenue During the 
year 1019*19 900 cheats were sold which, 
after deducting expen a e a of production, 
realtoed a net profit of, approximately. 
fd^SOpPOO, which represents the taxation 
on export*. Tbs chests, on sale, become 
tha property of the exporters, but must be 
shipped Under p a ss es granted by the 
Board of Revenue, and subject to condi¬ 
tions Which prevent the opium being used 
for Consumption In India Tttl so shipped 
the cheats remain in the official store¬ 
rooms* 

Am observed above, Malwa opium is, al¬ 
most entirely, produced In Native State*, 
and then tha Government of India do 
mat control its production or sale. This 
opium was formerly exported to Ctoina, 
but with the cessation of the opium trade 
betwesn India and that country export 
has entirely ceased. The last exports took 
pines In IMS-14 to the extent of 2700 
elite. While the trade lasfced each cheat, 
on export, paid a tax of £80 to the British 
Government The import 6f Malwa opium 
into British territory to prohibited, but 
pgreeto of the drug are oocastouaUy pur¬ 
chased by Government for blending with the Bengal 
variety at tha Gover nm e n t factory 

The Gover nm e n t of India have always regarded the 
opium trade as one which needed careful control, and 
in recent years have adopted a very definite poHcy of 
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advisability of either prohibiting or regulating carefully 
the use of the drug for "any other purpose, are fully 
recognised Opium smoktag to uniformly reprobated 
to India. The sale of opium tor smoking 1s absolutely 
(Coatee* on pope fto) 


The Jeweler and the Beetle 

T HIS Pharaohs of old Egypt had their 
scarabs, and In collections and muse¬ 
ums we may still see these curious jewels. 
Hut modern times have not seen any ma¬ 
terial use of Insects or Insert patterns to 
the Jeweler's arts. Today, however, there 
Is quite a vogue In Purls culling tor the 
Incorporation In jiendants, necklaces and 
plus, not of the mere counterfeit present¬ 
ment of Insects, but of the actual Insecta 
themselves, preserved In one way or an¬ 
other Tin* Puri id an jewelers follow here 
the lead of the Eg)pt1ana, In that they 
employ for the most purt exotic ooleoptem 
(in llie vulgar tongue, beetles) of warm 
and Iridescent colorings. 

Our Illustrations Indicate some of the 
posslMHtlcs, and make It a]>p«<ur that the 
beetle Jewelry, in spite of it* blxarre char¬ 
acter, has certain features of attractive¬ 
ness. The smaller species, like the lady 
bugs or lmly birds or lady beetles, known 
under one or another of these names wher¬ 
ever I.ngllMh is s| K> ken, are for the most 
part seen In the form of necklaces or cir- 
r made up elds of some description, while the larger 
beetle* are nicely avullable for use, single. 
In more pretentious ornaments of the 
clasp or brooch or stick-pin order We are assured by 
the French contemporary from with h we glean the par¬ 
ticulars of thl* curious fashion that the insects worn 
by mlladl In this manner are by no means stone rep¬ 
licas, but actually the natural insects themselves, met¬ 
allized or ossified according to one of sev¬ 
eral processes known for this purpose. 
Tlu> variety of treatment of which this 
type of Jewelry Is susceptible U wide, and 
the results far from displeasing 

Discovery of Unknown Substance 
in Soil 

P ItOCLAIMHD b> the Burma of SoUm 
tidied Staten Jjt'partment of Agri¬ 
culture, ns tbo most notable discovery per¬ 
taining to the silence of soils within re¬ 
cent years Is that of Identifying a hith¬ 
erto unknown substance In the earth 
iVtdguatcd ns ultru-t lay, Its characteris¬ 
tics are domrlbcd ns liclng sticky and 
plastic when under the influence of mois¬ 
ture ami resembling resin when subjected 
In a drying atmosphere When analysed, 
it baa the appearanr* of being a silicate 
of alumina, partaking of some Iron and 
traces of potassium, sodium, magnesium, 
and calcium. 

The discovery to reported to have 
(tearing on the physical properties of Holla, 
a factor for consideration by the Bureau 
of Ihihllc Roads in determining It* ro¬ 
tation in adjusting the structure of con¬ 
crete uml other road surface* to the tex 
turo of the soil serves as their foun¬ 
dations. The ultra-clay, according to an opinion of 
Government experimenters, is a primary contributing 
agency In rendering the soil plastic Briquets con 
atructed of ultra-clay crumble iu water while Port 
land cement retains Its form —By 8 P Winter§ 
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The Heaven’s in October, 1921 

Betelgnew Dethroned from the Seat of Honor, and Near light Gained an the Atmosphere of Venae 

By FrofeMor Henry Norm Russell, fUX 


A N UMBER of interesting astronomical Items, mostly 
from the Pacific Coast nlwcrvatorics, have recently 
been made public and may be reported here 
ProfcttMor Hitken nt the Lick Obsenatnry finds that 
the rt markable nibula. Htirroundlng the new utar” 
whkh appeared lu Aqnlla In 1018 1 h Mill ^ (slide It has 
now rt*H<hetl a diameter of IHe Hceonda of arc and—If 
the veloeily of expansion In about 170 kilometers per 
second, as indicated by the Hpei troscopk data—its real 
diameter must be about l£Q0 times the earth's distance 
from the sun 

Throwing Betel guest in the Shade 

Mr PeflMo, at >h*uut Wilson worklit* with Michel 
son's interfaronu ter, has measured the diameter of 
another atar—Ant art’s— the brlKbtest memlter of the 
constellation Hoorjdo The apparent diameter, rt* 030, 
Is a little less than that of Btteljmosc though much 
greater than that of Areturun, Irtit tlie real diameter W 
extraordinarily large Antares shim* the motion of the 
neighboring bright atnr* in Hcnrplo, which Kapteyn 
baa shown to belong to n great cluster at a distance of 
lietween three and four bnndred light- 
years from the sun For the Individual 
stars of the cluster, the distances can be 
more accurately determined, and that of 
Antares Is found to 1st 870 light years, cor 
responding to a parallax slightly less than 
0* 000 It follows that the trne diameter 
of this star Is 4J0 million miles—more 
than twice that of the earth s orbit, and 
half as big again aa Hetelguese 
Startling ns thin result may seem, It 
has been pretty well anticipated by stu 
dents of stellar matters Antares, though 
looking fainter than Betelgucse, Is twice 
as far away, and is In reality three times 
is bright Moreover, It Is fully as rod as 
Betelgueee, and so probably gives ont 
rather leas light per square mile, so it Is 
not surprising to find It the bigger of the 
two stars. Its actual luminosity Is about 
8000 times that of the sun, but aeeordlng 
to these measures Its diameter is about 
noo times the sun's* and Its superficial 
area about 240,000 times as great This 
shows that, per square mile, Antares gives 
out only one-eightieth as much light as 
the sun—thut Is, that the surface of this 
atar Is much less luminous, and protwbly 
cooler, than the darkest ports of any sun¬ 
spot This again is not really surprising, 
for the spectrum of Antares marks It de¬ 
cisively as one of the least Intensely 
heated of the stars. 

Additional evidence of the remarkable, 
and almost unique, character of this great 
luminary is found in an observation by 
Mr Joy—also with the 100-lnch telescope JJ 
at Mount Wilson Antares has a much Atioraodt 
fainter companion, three seconds of arc 
away, which Is so overpowered by the 
rays of Its great nelghlmr that It af¬ 
fords'a rather severe test of the defining 
power of telescopes of moderate dimensions; This 


most all the other stars Which belong to the “Soorptos atmospheres of the planet and the earth) with th o s e 

cluster,' as Kapteyn calls it, show the B type of In the sp ec linm of the moon, where nothing hat the 

spectrum, and the companion of Antares, though earth's atmosphere cocoes into play Careful measures 

fainter than most of the others, does not differ from led to the same conclusion—the amounts of o x y g se and 

them very materially It Is only the presence of its of water vapor in the atmosphere of Venue axe ncgli- 

enormous neighbor that makes it seem Insignificant gibly small. 

It must be remembered that these results apply only 
The Atmosphere of Venus to that pert of the atmosphere of Venus which lies 

One more bit of news, also from Mount Wilson, may above the risible surface It is fairly likely (hat this 

be mentioned Dr St John and Mr Nicholson, pho* surface Is composed of clouds. If these clouds are 1dm 

tographing the spectrum of Venus, have made a very the high cirrus donds on the earth, they ssay lie at 

careful search for lines srising from absorption by oxy- the very top of the part of the atmosphere into which 

gen and water vapor In the planet*s atmosphere, with water vapor is carried by ascending sir-currents* and 

the very Interesting conclusion that no trace of either the upper regions, as hero above the earth, may he 

can be found This investigation would have been almost absolutely dry 

very easy, except for one obstacle that made It very But the apparent absence of oxygen Is mors pussUng. 
difficult The spectral linos in question gre In the red We naturally expect to find oxygen In the atmosphere 

but can Im? very easily photographed with modern plates, of another planet, because it exists In our atmosphere 

But the earth s atmosphere la full of oxygen and water and we cannot live without It But after all, free oxy- 

vapor, and heavy lines arising here are always present gen is a remarkably active chemical snbatanoe to re¬ 

compile* ting the situation greatly It Is possible, in main permanently in an atmosphere. We know that on 
deed, to go boldly ahead, observing the combined ef- earth it 1s being continually con named by chemical 

action, and as continually renewed by the 
activity of vegetation. On a lifeless 
planet there would be presumably very 
little oxygen In the atmosphere Hence 
we may take these recent obser¬ 
vations, tentatively, ns indications that 
there may be no lllte on Venus, The appli¬ 
cation of the same teat to Mara (which In¬ 
volves much more serious observational 
difficulties) may go far to settle the vexed 
question of the existence of life upon the 
surface of this planet 

Ths Heavens 

Our map shows the appearance of the 
evening skies. We may begin right over¬ 
head, at ragasut, marked by the great 
square whose eastern side la just on the 
meridian This edge, carried down and 
bent a little to the left points out the 
second magnitude star Beta Ostl The 
western edge of the square points down¬ 
ward to the brighter star Fomalhaut In 
the Southern Fish These two are the 
only prominent objects In the southern 
sky 

In the west we find Aqulla, and In the 
northwest Lyra, with Cyan us above. The 
Great Bear Is low on the northern horl- 
son, with Draco and Ursa Minor above, 
and Oepbeus and Cassiopeia still higher 
Gemini la rising In the northeast, and 
Auriga and Perseus are above. Orion Is 
on the eastern horison, with Tsnrus above 
him, then Arise, and Andromeda above 
all Eridanus and Oetue fill the dull 

WKk"- 

Tin gim m in ruisinj The Pinnate 
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he is at his greatest etoo ga ttoq , 25 f 

fecti of the atmosphere* of the .earth end the planet* of the sun, but is so far to (be southward that be sets 
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companion appears vividly green—but until recently 
It was uncertain whether this color arose merely from 
contrast with the deep red of the primary, or was real. 
Mr Joy's spectrographs show that the companion is 
remarkably unlike Antares. Its spectrum Is of the 
Orion type—B3 on the Harvard scale—which means 
that it In a very hot star Indeed, much above the tem¬ 
perature of Sirius, and far exceeding the sun. Though 
so hard to see In the glare of Antares, It la really fairly 
bright—of about the sixth magnitude and Its real 
luminosity must he about fifty times that of the sun, 
or twice that of Birins. Keln^so hot, It probably shines 
very intensely—twenty times the sun's surface bright 
ness being a low estimate, and we may therefore con¬ 
clude that Its linear diameter Is not far from one mil 
lion mites. 

Though the companion la so extraordinarily unlike 
Antares In almost every particular, the two stars un¬ 
doubtedly form a true binary pair They are moving 
together In space, nud show trrfces of orbital motion, 
which however is exceedingly slow 

It Is worth emphasising that It is Antares, and not 
the companion, which la the exceptional object Al¬ 


and then attempt to disentangle the two, but a better 
road was pointed out some years ago by Campbell. If 
Venus Is observed near elongation, when her distance 
from the earth is changing rapidly* the lines produced 
in the atmosphere of the planet will be shifted toward 
the red or toward the violet by an amount correspond¬ 
ing to this radial velocity, while the Itoes produced 
in the earth's atmosphere will be unaffected. By using 
a spectroscope of high dispersion, ths two arts <tf tines 
may be separated dearly* so that, If oyyged la present 
in the atmosphere of Vends, each t errestri al line win 
have a close oompantou. 

When the photographs were examined not the faint¬ 
est trace ef such companion Hue* appeared, and theft' 
seems to be no escape from the condastotf that If oxy¬ 
gen or water vapor exist at all In the atmosphere ef 
A euus, they most be present only to minute amounts— 
the merest traces. 

This surprising result IS eonflrmsd fay rim#tanertp, 
* and independent observations by Dp, gtt pjbs r at (h• 
LoweU O bservat or y, using (ha ether method, and eeat- 
parlng the intensity of the tines la ths spectrum of 
Venus (arising from ths combated absorption to ths 


at about 6 JO P M, and Is bird to see (ss Is always the 
case when be is an evening star to autumn)* 

Venus is a morning star, rising a) 4 A. M. to the mid¬ 
dle of the Month, and very conspicuous* 

Mam is also a morning stay, and so ass Jupiter and 
Saturn. All four planets are ftoae together to tbs Sky, 
and a series of Interesting copjnbetipw o ccurs as Vmros, 
which is movlpg eastward faster than the others, 
takes (tea one after another. On ths M she ottpea 
within Steven mhrafem of are ef Mara; on toe tod She 
passes 86 minutes sontif of rttftor; gad 0 * to# 89* 
she is 81 mlngtee jHpft of JjtpHar* Betertep these drtes 
aQ four pteheta are crowded titfo a spaos no Ipu 0 g JHMto 
the belt of Orion, sad as they are tor enough fuag to* 
sun to be easUy,vUlbIe before daytemfr, ijte Starter 
wW be geti T tftTth getting up to to ft i 1 mge d a ftm as 
snob triple dOAtesttaas asa rare. Ths tattfe 
theye pauMbs 8 rtia«gtomA nMmfjr stated 

atom *Tmtunb ft to Gafeoar arid rim* about 

HE w \ > - f 
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Defat Away with Postace Stamp* 

jrvNIQ of the latest aids to expedition 
V/ bnrtnam, at least the office root !m 
pfcass of business, la a machine that doee 
aw with stamps on pieces of mall This 
machine, the Invention of Arthur H Pit¬ 
ney, U being tried cot by leading banks 
and large concerns In New York City, 
with the aid of the Poet Office, In order to 
determine whether It can eliminate the 
paper stamps altogether 
After all, the Idea of the paper postage 
stamp Is to show that a certain snm of 
money has been paid to the Poet Office 
19m affixing of a stamp to any piece of 
mhll matter Indicates the evict amount 
of mdney paid Any device that mires 
to Indicate (be same thing, and which in- 
•grts the payment of the total amount of 
Uw lhamqi Charges to the Post Office, ob¬ 
viously serves the same end Bucfa a 
machine is said to be represented by the 
new stamping machine, which is shown In 
the accompanying illustration. This ma¬ 
chine seals the envelopes and prints a 
P ost Office license in the usual sump 
earner The stamp printing machine can 
not be started until the operator has In 
aerted the meter which keeps truck of 
the stamp impressions. The meter, In 
turn, la set by the Poet Office officials and 
Is sealed In inch a manner that It cannot 
be tampered with Thin meter keep* 
watch over the stamping activities of the 
machine, yet may be removed 
and carried to the nearest post office for 
re-setting and for the payment of the 
postage stamped off by the machine In 
thla manner, so It would seem, the ma 
chine has solved the postage problem 
It la said that on the average of 230 
letters are stamped per minute and sealed 
In the same operation. 

From Greenhouse to Swimming 

(UjJ 

root 

N OT bee*«we he loved flower* lew hot 
beeanae he loved ewlmmlng more, 
H O May. of Summit, N J, converted 
hie menhoeee Into a ewlmmin* pool, aa 
abeam In the accorapanyinf view In 
fact, it would seem that Ur May'a lmpro- 
rlaton baa worked ont very nicely, for 
the cement floor and aldea of the nanal 
weU-conatructed *rccnbouae require little 
additional work and materials to form a 
highly satisfactory pool Then there la 
the splendid sunshine which pours through 
the glass roof and sides, so that even In 
the coldest weather the port Is kept warm, 
qwe—daiiy with the aid of the usual steam 
pipes which line the greenhouse 

A Novel Departure in Typwettfag 
Machlnee 

O N the very face of It, It would wen 
as though two Inventors, A. 7 Oster- 
llnd and 7 O Damn, both of Saint Paul, 
Minn, have replaced the complicated and 
hrtfcy type-setting machine*, which have 
long been characteristic features of the 
modem printing plant, with a machine 
that startles one with lta absolute *ta» 
nUdty We team that the two Inventor* 
had* heen working along the same general 
iim. tor many years, but it only required 
the frftHngf of tbeee two minds and the 
eeyi»«»tf »B B of their idea* some two yean 
ago to bring about tola new conception in 
typesetting machinery 
The new him* 1111 * is a matrix-setting 
Tine casting device, containing many feat 
nwMt bemtofors attained toother ma 
#>tom of like nature, ao data the lnven 
The Una Is aseambled the same, 
but #hdl gasehibled tb* operator toochea 
a khy a&l the Una automatically paaaw 
dUectly tote the law In poaltlas for east- 
5* goto Bns is followed to » master 
nSistg WhltahohM the mcceedthg line. 

‘Ewsaa«awi 


i wjMn cast Is «J*ted 



This machine automatically scsls tits envelopes and stamps them with a rout 
Office license that takes the place of the utmal paper stamp 




by means of the liner which Is a part of 
the mold Tho length of the line Is de¬ 
termined by a dial that can be set in 
less time than It takes to tell Un¬ 
varying from 2 ems to 38 cm* in length, 
and from 3 point to 42 point hi thickness. 
The machine enpet tally Intended for the 
Urge display types of advertising com¬ 
position, has a range from 42 point to 
102 potut 

The magazines, of which there are six, 
urn shifted to position simply hy operat¬ 
ing the smull lever up or down, the move¬ 
ment Iielng olmut one Inch for each 
change Then are no tranks or wheels 
to turn—tath mmtimut Is positive and 
accurate and made Instantly 
The metal pot holds 100 pounds of 
metnl The wt 11 Ik separate from the 
mnln pot, though lienlcd hy the mime 
flame The mouthpiece and throat are 
cuhII) accessible by means of n icry in¬ 
genious method, milking cleaning a matter 
of minutes rathtr than hours uml no 
spctlal hums, brushes, drills or tools arc 
necessary The slugs raKt hy the machine 
lire solid top and bottom, supported In 
the center by a solid support 

In sura, the new t>pe-settlng machine 
Is (Inlnnsi to lie unequalled In the matter 
of Sliced due to tho simplified misUantsm 
Onl> one half as many parts are needed 
hi this d< sign, as cotupured with the usual 
type-scttlug mat bines. 

A Word to Inventors and Licensees 

W E thluk It well to warn patentee* 
who grant licenses for the nau of 
their Inventions, that they should be care¬ 
ful to protect them selves from unscrupu¬ 
lous parties who take advantage of the 
present state of our patent laws to de¬ 
prive inventors of a part of their profits 
to which they nre morally entitled 
We n for particularly to the case where 
the licensee of a patinted device, which 
he has not pun based, keeps it la repair 
hy replacing broken porta made In hla 
own shop or factory, sometimes even go¬ 
ing so far as to bny from unlicensed 
makers a line of repair parts to be kept 
In stock and used on occasion 
This is morally wrong, but ns the law 
allows the llcenseo of a patented ma 
chlue to make repairs In case of break 
age or failure, without dearly defining to 
what extent such repairs may be made, 
many Ucenseeic systematically replace 
broken parts as above alluded to—a prac¬ 
tice which In course of time results In the 
prorimtlon of an entirely new maeblno 
with nothing of tho original structure left 
In view of the above Inventors would 
do well, when selling their patented de¬ 
vices, or licensing others to use them, to 
ha\o their contracts so drawn as to re¬ 
quire the licensee to purchase from the 
owner of the patent all replacements for 
broken parts. 

It appears that the chief delinquents In 
the premises are the railroad companies. 
One reason for this may be found in the 
fart that repairs to railway machinery 
have to be made in the rtortest poeslble 
time to pr ev ent traffic delays, and during 
the war there was some excuse for thus 
encroaching on the rights of patent own¬ 
ers. But we are now getting back to nor¬ 
mal times, and the fact that property in 
patents Is Just as Inviolable a« in chattels 
or real estate should not be lost sight of, 
especially by the railway people. It may 
safely be said that onr vget railway sys¬ 
tem has been built up by oar patent sys¬ 
tem An examination of the patent rec¬ 
ords of the United States and Great 
Britain discloses that nearly all the 1m 
prorementa In railway machinery were 
originated by Inventors and have come to 
us through tho Patent Office. 

It would seem that the law as it now 
stands works an injustice to Inventors 
Ip the way we have Indicated, and we 
think some amendment would be advis¬ 
able. 
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A diminutive Mir ef 
aa? be wen ta the 


Inventions New and Interesting 

A Department Devoted to Pioneer IVorh tn the Arte 


Mir® view and fit view of a screw 
driver that hold* screw* by ®mm 
of their slot 

A Screw-Driver that Holds Tight 

A WISCONSIN man has recently In 
trod need an In t ere* ting automatic 
■elf holding screw driver The screw 1* 
placed on a two p lnt l lade and locked 
bv a sprint, ltver rod It 1* claimed that 
thla toil may 1« lined around electrical 
or running machinery beeuiue «f Its In 
relation against current leakage and its 
power of bolding a screw without danger 
of dropping It 

One-Mill!on-Volt Trans mission 
Experiments 

^UOCEHSIiUI generation of electric 
O power at more than one million 
volts at commercial frequencies has 
Just been accomplished at the High \ olt 
age Knginoerlug Laboratory of the 
Pittsfield Works of the General h lectrlc 
Oompany During the c urse of the 
experiments just completed much valu 
able data was gathered Indicating the 
feasibility of considerably higher tran* 
mission voltages 

1 hyslcal lawa applying to high voltage 
phenomena were found to hold good at 
those enormous pt tcntlals In the course 
of the experiments the gap spacing* for 
sphere and needle spark gaps were care 
fully checked up and prole ngatkm of 
existing curves (700000 volts and below) 
were found correct op to I 100000 volt* 
Arc over tests were also made on 
strings erf standard ten Inch suspension 
Insula ton up to l looooo volts The 
laws of corona were checked at similar 
potentials and found to hold A abort 
transmission line’ was tested for corona 
condition® and results indicated that a 
line using four inch diameter conductors 
or larger would be necessary at 1000000 
volts. 

The successful conclusion of the testa 


Is the result of more than thirty years 
of constant experimentation during 
which time transmMoa voltages have 
■risen steadily from the first 15000 
>< It line built In Pittsfield la 1851 to the 
present record breaking voltage of 220 
000 volts equipment for which was ree 
ently shipped from Pittsfield and la now 
being Installed on the Pacific Coast 
The million volt teats confirm tbs be¬ 
lief of the Pittsfield engin ee rs that it 
will be commercially feasible to use con 
■lOerably higher voltage In the trans¬ 
mission of power and indicate the ex 
tension of longdtotanes transmission 
beyood limits heretofore believed pos¬ 
sible Electrical engineers are new in a 
position 4» forecast results 

Flftaan to Om Hundred Pfcoao- 
graphs Records Without a Stop 

T HF latest novelty in the phonograph 
tc field is a machine that handle* its 
records automatically and continues 
playing one record after another until 
the supply la exhausted Indeed as 
many as one hundred records may be 
played without a break and without at¬ 
tention of any kind 


course but no one win gainsay the feet 
that field stsums tinirmo Hr—iii when 
held ta the hands for any length of 
time 

Why not have field glass as that may 
he worn Uhe spectacles asks an Invest 
tor and be hag set to work on thla 
Idea developing the neat little field 
glasses shown in the aceempenyihg view 
Here arc diminutive field glasses, with 
moderate magnification, that may be 
adjusted to each eye in the usual way 
and then worn by means of a pair of 
bows ThU design does away entirely 
with tiresome practice of helMng 
the usual field glasses, and lttedatomd 
that the leasee are better cantered 
and therefore result In a minimum ef 
eje fatigue 

Dm Handy Fruit Scales 

P ERFORMANCE) at the pall of tho 
favorite milk cow la frequently a 
matter of record and why not have an 
accurate knowledge of the producing 
powers of a lemon tree? The axiomatic 
raying. Ton are being handed a lemon 
may be frowned upon elsew here b ut 
not in California 



Oaa record at a tiara is automatically dropped ea the turn-table ee that aa many 
as 188 records may he stayed without a break 


The device which makes this auto¬ 
matic operation possible Is shown in the 
accompanying Illustration A batch of 
records Is placed on the turn-ta bio of 
the phonograph and all but one record 
are raised by hand and held in place 
by the arms or fingers mounted on the 
pillars on either side of the turn-table, 
as shown When a record U through 
playing the ten* ana automatically lifts 
ami falls beck whereupon a new rec o rd 
Is deposited on the torn table It la 
raid that the record it carefully dropped 
in place with no danger of breakage 
The tone ana is then brought lute po¬ 
sition with the stylus In the first groove, 
and the record begins pitying By ex¬ 
tending the pillars upwards aad mount¬ 
ing more irai k fingers on tinny the 
capacity of the machine can he increased 
up to one bundled records Obviously* 
an electric motor drive must-be aafiofri 
for the phonograph so as to do ajray 
with manual restating 


Be We 


tptciedes 


Field Chug that 
Lfko Spec 


1 pursued in the future, with popular 
prieed seats placed some quarter ef a 
mile or more stray from tbs center erf 
totrerejLit steads to lesaou that some 
aid BrvRtou ertfi be mftn and more re¬ 
quired. Held gra ss e s are a qohrttou of 


yed without a break 


The essential distinction is revealed 
by numbering the trees and weighing 
their respective output during the bar 
vetting teasoo Thereby individual tree 
performance records are maintained 
over a period of snoceerive years The 
numbers are painted on the tree trunk, 
one man being capable of numbering 
175 tree* a day The method* of weigh 
ing the fruit, the final tact indicating 
Inferior or drene Praia that Should be 
top-worked or eliminated varies accord 
tog to the spsctal kind pf weighing ap¬ 
paratus deetperf for tjbe purpose 
The weighing mdpait Sa a constant 
eomptnlorf of the whether It Is 

attached to hie fnftt can or strapped 
around hi* weigh Tt* formation ef the 
pi ckin g mm It hush that cue mat gath 
era the lemons ef aa Individual tree, 
lotting down to btesk sad whit* op his 
ledger the reread of each tree 
A novel weiahtog apparatus, aapm 
turned by the Department ef AgricuW 
tare la the swtoeasta ef a-spring hat* 
earn f roa the gfater bp means ef 
der harness. The rentes are rafiep* ef 


nr i m b tofi ^ tlrSr 


? attach— the 
hog; rise* la 
by tiftif^the 


lemon hoi Tha whUhafe 

rauuku 


An ingenious Perm ef sw i vel Ira hose 
steal ter the lulietrisl gtaht 

A Swhrd Fire-Hoae Stead U r tha 
Ibctary Tart 

I N the yard*of an oil company located 
to San Francisco, Calif., three may 
be found tn ingenious type of swivel 
fire-hose stand which Is shewn to the 
accompanying view The device eeu- 
■tote of a pipe extending up from the 
fround and protected by a concrete pyra¬ 
mid from being struck by pa—lag ve- 
btolce A frame to arranged on the 
pipe for the purpose of carrying the 
neatly folded hoee This frame can be 
turned to an entire circle aad to ready 
at a moments notice for action A 
valve Is placed at the top of the pipe. 
Several of these swivel fire h ose stands 
have been placed about the yards la 
question and are giving entire satisteo- 
tioo — It la reported 

Locating tho MtMfagJBpMk «f the 
Ai t wo fl to 

A CHICAGO InTOBtoi bi focoatl? 4> 
a abnple darica which 
proree on nag ally rtHcactooo lx loeattac 
mhatag (park plu«* in aa aatoMobm 
airplaoc aiotor boat or othar poorer 
plant of the Internal owahnOBoa nte 
la Maf this daviea Oonateta at a 
rtatpla handle two abrtiodea tor mah* 
Inc tho naeaaaary contacts with tho eta- 
ealta to ho tooted, aad a naoll tartahlt 
Wk cap To teat a apaik ptifc Aa 
•tartrodaa at tho eod of (ha haadla dia 
plooed as lwUeatsd la On aeet«vaa?‘ 
lap UlastfatMk If the apart! |ap taotoa 
lotenaaly, tt la aa tadkathm that At 
rtttrtt plog la alartaE Tartoao tmtfoo 
■tt N datactod hr tha lattarttp of (ha 
apart!, aad the cop attur ho tUM hi 
ttaftfe to dotanlflo (ho aottt* of the 
tphrkptacpetetp, npetpAtptaptMh 
totad with vmma tta* 































SCIENTIFIC AMERICAN 


j, em 

4 | 

<6toMhttcd from page 999) I 

to4MI wM to Unhid with the rooocdtog 
stteb Au gtts r dertotkm from standard 
IWtoWWgba to the e mploy m en t of a 
SM gJ# tttob aro f or all mark*** Tha 
pfoota of tea Mylar aro supported by a 
roipteOt Itulxwai casting and all throe 
a* Ihcssas art at tessama bright Shock- 
rtetsttof guatttte# bring Imperative—In 
mtotohlallon of theuee of tba instrument 
m m MsompSAimat of tha Goddard ax 
gtoHBff * Mkefc-4t waa ao deMgnad aa to 
rodoca dfitoa cw in the mechanical ar 
lOgaag^ fa a mtotmvm 
ta tba Mato of retesting onHaair 
stopsaa* attaint In tba support for the 
and cylindrical part* of both tba 
rnm and baaa have bam n far as poa- 
MNb counteracted. Tba former to of bard 
ehsaft ahnttom *2 millim eters thick, and 
tba com It •sewed by a lock team to 
Ma*d ot rivets, Tba aldaa are braoad by 
two or mow deep bead* or ribs Tha 
botto m edge to double and la fastened to 
tee baaa by machina acrewa A aUdtog 
door afford# aoceaa to tha mechanical 
parts, tha Mock drum beta# removed 
t hro ug h aa opening to the top of the case 
Tim paradrato weighing 60 grama, to 
Mndtog acos—oriea, la but one-third of 
the Ugktast one to use as employed by 
Tatotowro da Bort, a Frenchman The 
parachute, however may be dispensed 
With tar aerologies) errands and two 
piece# of brtttla&t eilk attached to the 
apparatus a# a substitute therefor These 
strip # froan the silkworm factory serve 
tha twofold purpose of retarding the de¬ 
scant of tba equipment and to focusing at¬ 
tention of weather observers to the In 
formation-bearing machine having re- 
turuad to earth And in conclusion to 
induce tha lightest weather-recording In 
•trumeat to weights and measure# Its 
external length to 810 height 00 and 
greatest width 00 millimeters The clock 
dram to 80 millimeters to length 57 milli¬ 
meters to diameter and tba titne-scsla 8 
millimeters a minute Tba weight of the 


timekeeper to only 05 grama 


The Rob of Chemistry 

(flee H e ar d from page 997) 


oorary of petroleum that bad been 
tofvd with water to the wells He 
described several of tba salvage methods 
Along tba Unas of conservation George G 
Brown* Jr a graduate of New York Uni 
vwfity and an instructor to to# chemical 
iwglnwrtng department of the University 
at MV**f n told of his re s earch work In 
eohnaetlon with oaring gasoline in auto 
moblla oper a tion Hie assertion that tha 
ordinary drives of a Ford automobile 
Could average more than thirty miles on 
each gallon at ga s o line created rock to 
tertsft among the chemists that ha was 
aMted to repeat hie talk before tha ase- 
tto* at petroleum chemistry Tha title of 
hto paper was A CbearicaUy Controlled 


the last formal exercise of the_ 

ef the society was held to tha Columbia 
Alwnltf Oypmasium September 8th 
whew a A. Browne, Cfe elrm a a of the 
P c t tefiiy Mem ori al Committee unveiled a 
mm red the Stuart portrait of the famous 
MMhtiSt The portrait to to be given to 
dfch itstienai Mu seum m Washington it 
dM smST grove of FHesttay that two 
Itofilfiiii Asmlf conce i ved the idea of 
ito^^miirchrorictl Society Dr Kd 



«IM Ml Ml k»t. 
IXft la *•««*?&* 


g*pt*l*m Ml* to 


rMwl»try and not on# jov doom (at la 
the schools either Some of the devices 
shown will probably be Illustrated later 
and to last weeks paper we showed the 
■moat aensattonal and popular exhibit—a 
elik purse made fro m a sow** ear Truly 
the wonders of chemistry will never cease 
and chemistry now has her place not to 
the sun for she can make her own sun If 
She eeee fit but tbs has a place to our 
daily ecotnoy whether to war or peace 
from which she will never be unseated 

Joke of the Php py 

(Continued from page SJS) 
prohibited The practice of eating opium 
stands on a very different footing and 
this Is the d rnmon form which todulg 
ence takes As a vice It scarcely exists 
Aa taken in moderation by the average In 
dlan oplnm is eaten either as s mild 
stimulant aa a prophylactic against ma 
laris for the relief of pain or In the 
treatment of various ailments It to to 
fact a household remedy for many ills 
prescribed by centuries of Inherited ex 
perience Government policy to directed 
to prevent Its misuse and check exces 
sive consumption The obvious method of 
effecting this is to enhance the price 
and this to being steadily done No phys 
! leal or moral degradation can be regarded 
as occasioned by the hat it at all compar 
able with the nee of alcohol in hnrope 
The mean consumption e xp r ess e d to head 
ft population to British India (including 
the high rate prevalent to Assam) comes 
to 88 grains per head per annum and If 
A seem be excluded It to under 80 grains 

TIm Hmtw a in October, 1M1 

(Continued from p ago 9+0) 

The moon to new st 7 A U on the lot 
In her first quarter at 8 P M on the 
8th, full at 4 P 11 on the 18th to her 
last quarter at 11 P M on the 28rd and 
new again at 7 A M on the 80th 8be to 
nearest the earth on the 27th and far 
tbest away on the lltb During the month 
■be passes near Mercury on the 8rd 
Uranus on the 18th Neptune on the 25th 
Mars on the 27th Batura Jupiter and 
Venus on the 28th and Mercury on the 
80th The triple conjunction on the 88th 
to notable, but to best seen from the oppo¬ 
site side of the earth 

As already described last month there 
to a total eeUpee of the sun on the first 
day of October which however U of lit 
tie Importance the trade of the shadow 
falling to the ocean south of Gape Horn 
and passing on tba Antarctic continent 

Of more interest to ns is a partial 
eclipse of the moon which occurs on the 
evening of the 16th This to a large 
eclipse only one-sixteenth of the moons 
diameter remaining dear of the shadow 
Tha earlier phases are invisible to us 
though observable to Europe and China 
for tile moon enters the Shadow at 4 16 
P M by eastern standard time By the 
middle of the eclipse st 5 54 sbs will 
have risen upon the Atlantic coast and 
before she quits tee shadow at 7 84 she 
wtU be visible throughout tee whole 
United States except the Pacific Coast 
This to a very convenient edipae tor the 
amateur star gaaer and is Mg enough ao 
that the copper tint of the eclipsed moon 
Ulmalnated by light r efra c ted through 
tee earths atmosphere should be easily 

In conduston it may be reins iked that 
s cattered observ ation s still incompletely 
reported Indicate that tee bright object 
aero dose to the sue at the Uck Obeerva 
tory on August 7th was detected by at 
least one other astronomer Professor 
Douglas to Arisons and by aa ametour 
Dr flmmert, of Detroit, while a tvlght 
streak in the sky sus p ec te d to be a com 
efts tall, was later seen at HMdelberg 
These record* to which others may later 
be added, mahs it tor? probable teat tee 
object was a great attest, passtog very 
Bear the atm at pajMhi 



Two Giant Arms 


A S dextrously as two giant, human 
l arms the lift-arm and link of the 
Van Dorn Mechanical Horizontal Hoist 
controls the truck body 

With the body resting upon its bed 
these hoist arms are compactly folded 
out of the way below the chassis When 
the hoist is started these arms push up¬ 
ward, straightening out, as an athlete’s 
arms straighten from the elbow as he 
lifts a heavy weight above his head. 

Smoothly and steadily the heavy load 
is lifted, held rigidly locked, or lowered 
from any angle up to 45*—the automatic 
stopping point The body cannot settle 
slowly, nor tilt suddenly under the Shift¬ 
ing of the pouring load 

Gravity plays no part in lowering 
the body When the hoist is reversed 
these giant arms “pull down” the body 
smoothly, folding up in jack knife man¬ 
ner, as the body settles to the bed and 
the hoist automatically disengages 

Th# maehanfcai operation of tha Van Dorn Horteontal 
and Vertical Hoists are folly Uluatratad and ex p la in ed 
in oar Hoist Bulletin together with d e eeti p ti ona of 
Van Dorn Damp Bodies of aU types All track omn 
toraahoold have thia bulletin Benton regoee t. write 

THE VAN DORN IRON WORKS COMPANY 
dcvslsnd 

branch** SMWfemilULtef MmJCkjr NT end4S1 lews*Mf nfcl*lfc 
tomfiriin heritor titer 



Mechanical Dumplruck Hoists 
^ ^godiestFiamestPressed 
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Recently Patented Inventions 

Bti4 Ducripiion* «f Rtctatiy PaMad Mechanical and Ehdrkal Da$km t Took Farm I m phnm h Ek* 


Electrical Device* 

i irUBBNT REGULATOR FOR ELECTRIC 
FURNACE*,—0 Buxbowxh, 30 Mcltar Bt, 
Nltfirt Krito, Ontario i_nn Tbc Invention 
bun particular rffermct to a regulator adapt* 
ble to control tbc flow of current consumed lu 
electric furnace*. It la an object to provide a 
regulator which will maintain the flow of cur¬ 
rent In an electric furnace a* stead/ as possi¬ 
ble, and to provide mechanism In which the 
length of the regulating Impulae given to the 
control motor ma/ be adjusted to m*et the 
requirements of the furnace. 

Of Interest to Farmer* 

PLANTER.—O II WaioHT, 1025 W Pa¬ 
cific Are., Spokane, Wash An object of tha 
Invention la to provide meant for controlling 
the dropping of the seeds, which mean* la ad 
Juatable mi as t<* provide for different Sixes of 
scad and Is automatic aud driven by the frac¬ 
tion of the planter over the ground. A further 
object la to provide mean* for opening and 
covering the arrd trench The device is espe¬ 
cially designed for garden use. 

ADJUBTARLE BEAT—J P Kaxih, Box 
93, Jollytown Pa This invention relates to 
■Mia for farm implements. An object Is to 
provide a suitable mounting for a teal of the 
character above referred to so that tbu same 
may be adjusted for bring supported In a bori 
aontal plane when the Implement with which 
the seat Is associated la operating vo an In¬ 
cline or on a hillside 

Of General Interest 

APPAHATIB FOR INDIlAliM) THH 
tHlNDlTION OK COAL COMBUSTION —St 
Oi hsom, 7-0 Hanover 8t New York, N Y 
Among tha principal objects of the invention 
are to produce a continuous record of the eon 
dltton of coal consumption to avoid inaccu¬ 
racies In the record, to obviate inaccuracies In 
the measurement of gases having variable 
tempers lure, atm to cool and lUtpr the gases 
beforw the same are delivered for measure- 

menu 

FISHHOOK —A F Tuoihtbn, 1121 Flat 
bush Are., Brooklyn N Y An object of the 
Invention Is to so construct a fishhook that no 
danger of the same tearing ths fish s mouth 
exists no matter how greab the pull A fnrthi r 
object Is to provide a construction which shall 
be extremely simple lta parts being such that 
It may be manufactured at small expense, at 
tbs same time be strong enough to reduce the 
danger of breakage to * minimum. 

BARREL PROTECTOR.—W K Mm k c/o 
Tu Tee OU A Qaa Co, Apnrtado, Tampico, 
Mexico. The Invention alms to provide a de¬ 
vice for protecting receptacles, adapted to be 
arranged within and extending throughout the 
entire length of ths same. Including lu com¬ 
bination a pair of body bracing portions 
adapted to contact wltb tbe Inner face of 
the receptacle and means for connwttng aald 
bracing members one to tbe other 

LOCK FOR BNVKliOPS AND OTHER CON¬ 
TAINERS.—O Dorvwxr, e/o Hard A Rand, 
107 Wall St, New York, N T Ths Invention 
relates to envelop* aud containers of all 
kinds, and particularly to a lock therefor 
which will be out of sight, and will post- 


bh* of being swung from an obscure position to 
a position in which It la used to display tbe 
foot and the shoe thereon tbe mirror will 
move automatically to display position 

< OSTAINER. — J IjffVY, 2191 67th BL 
Brooklyn NY An object of the Invention Is 
to proride a container In the form of a cup 
m>nstrut.ted of sheet metal formed from a 
tingle blank for the sides and a separatn blank 
for tbe bottom connected tu tbe aide blank by 
a seam, while tbe aids blank la seamed to¬ 
gether in such a manner as to cause om end 
to project and thereby present a handle Into 
gral with the sides. 

POULTRY DKYldt—H C Evans, e/o 
Craddock Terry Co Chattanooga, Tenn The 
invention has fur 1U object the provision of 
a device griaptrd for ns* within a brooding 
room M preventing young chickens from 




A nag vifg or rmn vast or B*Y*u>r in 
op* it rtmmoM 

tively prsvent any dlseogagsmeot of the parte 
■nlssa eithsr the lock or *oma part of tha 
container t* cut, torn or othsrwlae mutilated, 
and ha a for lta object to provide a construc¬ 
tion which la easily applied and la positive la 
Ha action either In * comparatively stiff, or In 
a flexible container 

BTOOL.—F P Rilut, 3409 Crest on Ave. 
Bronx, New York, N Y The primary object 
of the Invention la to provide a combined 
stool and mirror sapanlally adapted for use 
by sbo* salesman, tts said mirror Ming caps* 


a viaw or satHfOiNu koum iiawi with into*- 
TlOM AN'I HU» 

crowding in the ournmt or at the sides of the 
room snd lhun becoming smothered or unduly 
heated The device comprises an Inclined floor 
and a plurality of rollers mounted for rotary 
movement beneath the lower edge of the floor 

BANK UTTItm AR PROTECTIVE PK\ ICE 
—t A Outs 952 W 43rd Bt Chlcagu Ill. 
An object of tbe Invention la to provide a do- 
Vice by means of which a bank cashier may 
Instantly protect bluMf from an armed rob¬ 
ber The Invention consists of a movable 
screen which is normally out of sight but 
which may bo instantly brought Into position 
to screen tbe cage. A further object Is to 
provide a device which Is operated by an 
electric clrenlt from different points of tbe 
bank so that others may actuate the 
mechanism. 

8KLF-LINING lNTEROXYClNO BUILDING 
BLOCK —J J Manas*, 2700 Oth Bt, Port 
Arthur, Texas. The tnventlota relates more 
particularly to an Interlocking building brick 
whkh wIU permit of tbe formation of strong 
Insulated and property lined walls without 
the use of skilled labor, aud with or without 
reinforcement as may be desired in this con¬ 
struction painting is done awsy with, and the 
inner and outer surfaces are smooth, providing 
for effective decoration 

HORIO COUPLING—-F W Busks, 1210 
Franklin Bt, Johnstown, Pa. A purpose of 
tha Invention Is the provision of a coupling 
which la of altnpie and rOclent design and 
which can be readily attached to or detached 
from tha ends of two sections of boer, and 
when In applied position to effectively connect 
the two sections in such manner aa to pre¬ 
vent a leakage between them 

BIT —H L Dauohsstt address V Belan 
ger A Co., ISO Q*food« 8t Ottawa, Canada 
This Invention has for It* object to provide a 
bit especially adapted for riding bridles, and 
wherein a bit Hr la provided with a curb and 
etaeek piece* In tee form of plates extending 
above and below the bar, each piece having an 
opening at lta top, and a tongue hinged to 
move transversely to form with the cheek 
Piece a buckle, each chock pises having a 
rosette forming a keeper below the opening 

DRESSING AND DYKING MOLESKINS.— 
R Osman, 115 Westminster Rd., Braoklyu 
V Y The Invention routes to the preparation 
of moteqUna for use to tor eoata, muff*, and 
other wearing apparel, whtrato the natoral 
color of the moSeekte la maintained and ran* 
dend permanent and skin pliable. The dye- 
tog solution consists Of the following i Log¬ 
wood dye, 60 parts, sal ammoniac, 29 parte, 
■umae 28 parts; W ora to us, 26 parte! nntt- 
mohy ox id, 20 parts, copperas, 50 parte. Tha 
dyeing operation last* from tea to flftaso 
hours. 

BALL COCKr—M B Ourai, tlT Lafay- 
ett# BL, Tampa, Fla. The primary object of 
the lareaUen la tha arrangement mid fifrrr 


tlon of the porta with the purpose of having 
the valve to seat not only to the direction of 
flow of water but also to a downward direc¬ 
tion an that U Is capable of closing by its own 
weight, and will remain closed by ths water 
pressure and Its own weight a* long as un¬ 
affected by tbe float controlled connection a. 

WATCH CHARM.—R. C Hum am, Chino. 
CnI A purpose of this Invention la to pro¬ 
vide a watch charm Including a body and a 
plurality of emblem a detachably sustained on 
the body so that a person belonging to a num¬ 
ber of lodges or societies can purchase aepa 
rately any emblems and mount them on the 
charm body, It being tbe purpose to manufac¬ 
ture bodies and emblems separately 

MPRINKLBR HEAD.—>W C Phmtt, Box 
611 Oohunbua, Ohio Among the object* of 
the Invention la to provide a sprinkler head 
ahlch Is no constructed as to a Dow of ths 
proper spreading and falling of tha water 
on all parts of the area allotted for flr* pro¬ 
tection Furthermore the Invention allow* 
a quicker and more efficient adjustment of tha 
valve aud prevents leakage of water from tha 
hi ad, tbe head being capable of qnlck assembly 
to facilitate Installation 

SAFETY OIL TAN —J D Rattier, 20ft Fan 
coin* BL, Corpus Chris tl. Texas This Inven¬ 
tion has for Its object to provide lu an oil 
can mechanism for securely closing the spout 
4o prevent waste and evaporation, tha said 
means bring In the form of a cup or container 
holding a definite amount of oil, as for in¬ 
stance enough to kindle a lira 

NBCK 8HAVI NO PATTERN OR GUIDE.— 
W T Bkhsoms, 9237 Kenwood Ave., Chicago, 
Ill An ofijeet of the Invention Is to provide 
a simple convenient and adjustable device by 
means of which one can shave bla own neck, 
so as to give a symmetrical curvw at tbe edge 
of the hair simitar to that which Is obtained at 
the bands of an expert barber Tbs device 
may be adjusted for use by persona having 
large or small necks. 

HIOCRBB OF PREPARING MALTED FOOD 
PRODUCT* —J W Allin, 3034 Walton Ave, 
Los Angeles. Cal This Invention relates pri¬ 
marily to the curing and seasoning of meats, 
but may be applied to other foods, such aa 
vegetables, meat extracts, etc , the process 
bring economical lu that It obviates the 
handling to which malted food products by 
the ordinary process an subject An object 
Is to provide a process of preparing malted 
foods lu which a malt flavor is imparted to 
tbe products during tbe curing of the anna 

ADJUSTABLE PICTURE FRAME —A P*r 
mow 82 Cnso Ave.. Ban Francisco CaL Tbe 
primary object of tbe Invention Is tbe provi¬ 
sion of a plctpre frame of simple and Inex¬ 
pensive construction, which may be adjusted 
to receive pictures of different rises. Another 
object 1* to provide a frqaflp which used not 
be taken apart coucpUtely to effect an adjust, 
meat and which does not requlr* particular 
skill to effect such adjustment 

PILLOW OR LIKE OBJECT —C B Bam**, 
322 Pitkin Ave Ft Collins, Colo. Tha ohJcet 
of this invention la to provide a plUow com¬ 
prising throe sections, the two end sections 
being identical and including relatively thick 
portions filled with non-comp reeaible material, 
and a relatively this cratral section between 
and connected to the end section# and filled 
with soft yielding piste rial Tbe object bring 
to provide a pillow which wDl be comfortable 
when tbe user 1* on hi* back or on bla rid*. 

ATTACHMENT FOR CIGARETTE HOLD- 
EBB.—W L. Wallace, Davidson, N C Aa 
object of this Invention la tbs provision of 
aa attachment for * cigarette bolder by meaaa 
of which * cigarette bolder even when burned 
up to the holder, may be ejected without In¬ 
convenience and securely held within the 
bolder against accidental displacement uatU 
It la desired to aject tt 

TOOTHBRUSH.^? H. Bowman, Box 1174, 
Honolulu, Territory of Hawaii. Tito teran. 
tton baa tor lta object tbe provision of meaaa 
to convert a afaeot of paper of dutiable *too 
to to a compact form go tent it my be vtntecS 
one or more time* at a toothbmte, and that 
when It to finally formed w01 p e as sat narrated 
anVaoee particularly writ adapted to rente 
every part of tee teeth Another object to to 
provide a step**, pliable bandit en White tbe 
folded paper may be mounted. 

toothpick s aus H^-a ’ w, sown, 

MOT tmiau, A**. OtttM*. Cak n-tpr-M 


tlon relates to a holder having menu whereby 
It may ha attached to tee end of 4 watte 
chain and carried to the vent pocket. The 
prime object la to provide a bolder white may 
eontpto a supply of toothpicks, and 1* an era 
stmeted that a toothpick may be ramoved and 
Inserted to an aperture comprising a MH U f , 
and tbu* used. 

DISPLAY DEVICE—C 1 Owner, «M B. 
301st it, Yonkers, N Y Tbe object of (be In¬ 
vention la to provide a display Settee mom 
•specially designed for dleplayleg burial and 
similar garments, and arranged to protect tea 
garments against duat, to permit of oonvon 
ten tty changing tbs garments on tea farm, and 
to dlaplsy the garments to tha fullest ad¬ 
vantage. 

GLARING CLIP.—H. M. Lor* BJA 1, 
Box 106, Brimar, N J Among the ob j ects of 
the invention la to provide a skylight or roof 
rati to the form of a T-bcam having fnrmad 
through or to tea ureh portion thereof 4 carte* 
of holm or notches and with white, the RteW 
hie tongue portion of a dip to adapted to en¬ 
gage and interlock, while the end or foot por¬ 
tion of tee clip bears firmly against the outer 
surface of the glana plate. 

MOLD SUPPORT —J J Mil, mu, S3 Clinton 
Ave., Port Richmond. N Y The Invention 
relate* more particularly to a bracket for sup¬ 
porting concrete forma Among the objects to 
to provide a eollapatbU device especially adapt* 
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A TOBTK.AL S SC T to VAX. TJSW on WAU% 

show ikq mrxen nt uan 

able for supporting forms to provide capping* 
for walla A further object Is to so construct 
the bracket that It is adjustable, thsrtey 
adapting Itself to forms of various ataea 

COVER AND BUPPORT FOR CARRIER*— 
R. P Oaa, SB B Mannlog Blvd Albany. N. Y 
Tbs Invention relates to a cover construction 
which may be easily manipulated and white 
win not Interfere with the action of tee sup¬ 
porting atrapa An object to the pro virion of 
a carrier and cover together with mean* for 
supporting tee asms, arranged to extend 
through tee cover without Interfering with 
the operation thereof and support the o*r- 
rior from an interior point 

AIAjOY —F lCiiAiwur, 16th floor, 110 
WUltom St. New York. N Y The object of 
the Invention to to provide an alloy ehano- 
terised by pronounced density aud ability to 
withstand praams, also to resist nitric acids, 
nitrate derivatives, ammonia, picric arid and 
other similar adds having deleterious Jp**- 
enca* when nbjeettog ordinary aluminum al¬ 
loys to tee notion thereof. The #Oey oonatots 
Of aluminum 33414 per shot lend 6-10 peg 
cent 

ENVELOP-—J P Du Vatokn, lOTfi Itttt- 
eott Be , Buffalo, N Y An object of tbe In* 
venttett to to provide a* enve l op baring 4 clon¬ 
ing flop eaeOy mnolpntoted to opetitag ted 
cteatag tbe a*me, to white ten tentohts it* 
raenrdy boto olteongh the envrifp to not 
•eotod, and white mby have tW* iriirito or 
oteer SMcrtptteM penraneotty npptWd thereto 
altboegb oae only *4 a time 1* riafN* When 
the to veto* to to non 

.■sast^ws 
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Oetobw 1* 1W1 

An chori ng Fly-**wmy Seeds 

I H arilbbwMi iuh)«et to lone dry 
■polls It 1* an Important matter to 
pUnt* to fat their needs underground aa 
soon M possible, es p ec ially If the loca 
tHm la wind/ One of the methods by 
which they accomplish this !■ by exud 
In# a sort of natural mucilage as soon 
as tbsy obtain any water A German hot 
anlst studying plants In northwest Africa, 
found that out of 000 varieties more than 
M per oetat, 883 to be exact, arc marked 
by this Mature In studying them he 
fbund that after being wetted and then 
dried they adhered strongly to whatever 
lay beneath them, whether this was filter 
paper, earth, or the slide of a microscope 
The tint rainfall, therefore, literally 
glueg them to their places, giving them a 
foothold to start their struggle for exist 
enct as soon as the needed rainfall come*, 
even a heavy dew will sometimes suffice 
to liberate the “glnc w This anchorage 
to the ground also serves the purpose of 
assisting the young root to make Its 
way Into the soil, as wen as the sprouting 
plant to escape from Its imprisonment 
within the seed A writer in the monthly 
supplement of the Vhemikcr Zritunp 
<Berlin), remarks in describing this phe¬ 
nomenon that the plants must ripen their 
seeds before the beginning of the sum 
mer drought and most of them do this, 
but a few kinds bloom so late that the 
fndt does not rlpon until the beginning 
of the winter Others In which the fruit 
ripens in May or June, do not let it 
fall until the end of the dry season, and 
In a third group the fruits do not open 
until there comes a steady downpour, 
even If they hare to wait a year for that 
blessing Tests made of 50 varieties of 
desert plants proved that the seeds of 
most of them open very shortly after 
they are watered, showing that the pUntn 
are ready to make use at once of the 
Heavenly gift of moisture; 


place them in their mouths and because 
they toil the hands. In packing delicate 
goods there is objection sometimes lest 
they soil the goods. Because of their ex 
treme holding power they are not suitable 
to house-finishing work or cabinet work 
where boards may have to be taken oft 
for replacement or adjustment 

A cement-coated null la of mottled ap¬ 
pearance, with blotches of the glue-like 
brown coating, through which shows the 
steel color of the nalL The heat of the 
bands slightly melts the coating audj 
makes It sticky a ho growth of Its use) 
has kept pace with the growth in the use! 
of wire nails A recent adaptation was 
that for the wooden molds for the con ! 
creto of the Princeton stadium 

There are manr manufacturers of this 
product on a small scale in the United 
Htates. Rome have attempted to use 
paints or varnish, but the resinous mix 
tures seem to have been the most suc¬ 
cessful 

Approximately one tenth of the wire 
nulls manufactured are cement-coated, 
according to R U Foster, president of 
J C Pearson * Oo, luc„ Boston the 
largest producers of coated nails In the 
country Such nails bnvo been given n 
shaking up in a hot tumbling laurel with 
a compound consisting mainly of resin 
from which they issue with a thin, tough 
coating which greatly Increases their 
bolding power The friction of the drlTen 
nail with the wood melts the cement nnd 
forms a glue, which makes fast the nail 

The product Is used principally In 
wooden packing cases of all kinds, lnclud 
lng boxes, barrels, crates It Is claimed 
that by their use there Is leas loss be¬ 
cause of broken packages, less loss by 
theft because of the difficulty of prying 
open the cases and because of the squeak 
Incident to the extracting of the nails It 
Is said that but one coated nail need be 
used for every two plain nails. 


Cement-Coated Nails and Their 
Origin 

C EJM ENT-COATED nails were invented 
by Ira Copeland, Brockton, Mass, 
prior to 1915, «ays H A Kulght, a writer 
In a leading trade paper Prior to tbeir 
being made in tbo United States, they 
were seen here only when they came In 
Imported packages and were known as 
French nails. The inventor noted that 
the lumber in which these French nails 
were driven was very roalnous Upon ex 
perl mentation' he found that when they 
were cleaned and driven Into our native 
lumbar they did not hold auy better than 
American nails. 

Ha then experimented with various 
combinations of vegetable gums, which re- 
suited in a patent Issued to him in May, 
1887. Since Mr Copeland waa a school 
teacher and not in a position to engage 
!h manufacturing, he sold licenses to man¬ 
ufacture under his patent to about 25 
co nc erns scattered over the United States 
and Canada. Only at Whitman, Mass., 
however, was any serious attempt made 
to manufacture and market this product, 
and this waa done under Mr Copland’s 
observation and assistance 
ta the early nineties James O Pearson 
bought Mr Copeland's Interests and re¬ 
called by purchase most of the outstand¬ 
ing He secured Pittsburgh man 

ufaoturern to make tbs nails tor him, all 
of whom are new either eat of business or 
Incorporated In the American Steel ft 
WIfee 

Dm ant attempt* at commercial coat 
lag wer, made tqr twin* a rtry oomril- 
tmted me&tae, alas the invention of Ur 
CMpUend, which (bts alow output and ln- 
ftrWr product an compared to that of to¬ 
day. Vtm mcring to Plttaburgh Mr 
Marftm Umptltted the proeiM, nabs a 
etap|a tambunc arm. which wi« later do- 
aaUnad Sy tho laadtag Intonate la the 
late aOdant aad 


M 


aarpanteae an pnjadlnd agataat 
WdMfrftiUte bfMkeae itay oaaaot 


Coloring Oranges With a Gas 
Engine 

T HE marketing of Hataunm oranges in 
being speeded up by an artificial proo 
e*t of discoloration developed by the 
Office of Horticultural and Pomolugicftl 
Investigations of the United States De¬ 
partment of Agriculture laboratory 
testa at tbo Government farm, Arlington, 
Vtt, reinforced by more cl oho rate experi¬ 
ment* In Baldwin County, Ala, have de¬ 
termined the feasibility of applying in 
attractive coloring to oranges by exposing 
tiie fruit to an atmosphere of gases 
formed by an Imperfect combustion of 
kerosene and other petroleum products. 

The Hatsuraa orange, strange to say, 
reaches its most Inviting state for con¬ 
sumption several weeks prior to the at¬ 
tainment of a yellow color If permitted 
to remain on the tree until It assumes the 
characteristic hue of a ripe orange, the 
fruit la robbed of Its fine flavor The ten¬ 
dency Is for this variety of orange to 
become flat anil tasteless. The time- 
honored habit of the buyers of oranges is 
to specify a fruit with a yellow color, 
long considered as tho only sure ear 
mark of a ripe orange Obviously, the 
fruit salesman is at a disadvantage in 
marketing the green-colored specimens. 

Hence the efforts of the Bureau of Plant 
Industry in devising a method of artificial 
discoloration, which to appearances would 
mm to ha-ten the ripening process where 
nature left a gap between immature col¬ 
oring and premature readiness for ma rke t 
when Judged by the Juicy mixture. A 
gas engine In operation at the Governmsnt 
experiment farm In Virginia cures the 
skin or gives the desired yellow coloring 
ny subjecting the fruit to sn atmosphere 
of gases. Similar experiments In the or 
snge groves of Alabama ^fortify tbs labo¬ 
ratory conclusions as to the practicability 
of the novel procedure. The oranges are 
cured in from three to five daya, the prod¬ 
ucts thus treated being accorded prkes 
til excess of tbs uncared fruit taken from 
tree*—By 8. R. Winters 


Makes any machine more labor-saving 

One major improvement you can make on most every 
machine:—Put on a Veeder Counter. THA T adds 
more than mechanical efficiency; it adds the personal 
efficiency of a worker whose output is watched! It s 
labor-saving in its effect, because you pay for less 
labor to get a given result—with a 

•MSeSik 

COUNTER 



Thia small Rotary 
Ratchet Counter (No 
w 6) counts reciprocating 
■ns —si<1 thahwr mnqtetdmia* 

l Wn . 3n M«3.<f40»>6 0dy .lfaB 
nmsHirmrn A omsme m 



{Cut 




m o v ement m Aca tea an operation. Regntm < 

(or each throw of the lever, and sets back to a 
(roar any (an by turning knob once nm 
Provided with from four to ten figme-whaela, aa 
required Pnca with four figures, as illu st ra to d . 
$11 50 (Cist) Equipped wih lock and keys to 
prevent Umpermg vnth the record, $2.00 aim. 

(CU less than half rise) 


At any machine where you want to reduce production-coal, try 
a Vcoder Counter, there's one just made for it l You'll find 
the instrument in the Veeder Counter booklet, you'll find the 
booklet Worth sending for 

The Veeder Mfg. Co., jL^Tc^ 



For every industry there’s a Yale Way 

H ERB’S tho Yale “Tilting Cradle” Truck, designed especially for 
handling heavy rolls of paper, long wooden crates, iron and steel 
pipe, rolls of roofing material, and other unwieldy objects wherever 


doorways or 



;es of low headroom have to be negotiated. 

Old-iaShlonad method* are waatetol Tha Yale Way la 
tbs modsrn way 

Yals Way handling equipment include# Electric Indus* 
trial Trucka, Tractors and Trallera, Spar-Oaarad, Scraw- 
Ossrsd, and Differentia! Chain Blocks, Blactrftc Holsts and 
Trolls/ Bystsms. Sand for toll details. Oar anglmars will 
gladly help yon. 

Yale Hade Is Yale Marked 

The Yale &Towne Mfg. Co. 


Ibtorao^Vsh Pmtoris; Looks, JfWata sad 
gJeotffe Mnfftl TYveJta 
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RECENTLY PATENTED INVENTIONS 

((ontinutd fmm page 2J4) 

Hardware sad Tool* 

FISHING TOOL.—J T MalONXT, 018 B 
Quaker 8t, Tulsa, Okta. The object of this 
lnvenrloa la to provide a tool of the character 
spevlflwl for finding and removing lout hlta of 
other tools from a well, wherein the fifth log 
tool comprise# a socket for receiving the end 
of a lost bit or other tool, having means for 
tightly gripping the lost tool to permit the 
same to bs withdraws 

WHKNCII —( A Klopmcs 214 11th Are 
Aebury Bark N J The Invention relates to a 
gear drive socket wrench which can be con¬ 
veniently naed for removing or replacing note 
which ara awkward to reach An object U to 
provide a aocket wrench which can be oper¬ 
ated to lock thft aocket a gal net turning move 
moot to permit the foil leverage of the 
wrench to be employed for loosening a not 
and then suable the socket to be turned by the 
gear driven mechanism to complete the re¬ 
moval of the nut. 

WRENCH.—E. T Karma, UU W OTth 
St, Cleveland, Ohio, Tbs Invention has for 
Us object to provide a wrench, wherein a 
shank Is provided baring a fixed {aw and a 
movable jaw, the movable jaw and the ahank 
having lnterengaglng means for locking the 
movable jaw In adjusted position, and wherein 
the shank Is calibrated for cooperation with 
the movable jaw as an Indicator to Indicate 
the position with respect to the fixed jaw 

BIT AND DRILL GUIDE — F Pysok, 810 
K 29th SU, New York, N Y This Invention 
rotates to drill and hit guides adapted for rot¬ 
ting mortises for Installing locks In doors. 
The device comprises a clamp to be attached 
to the door a drill bit support attached to the 
clamp and means for moving the support 
longitudinally and laterally with respect to 
the door 

LOCKINO BOLT—W Hacewt, MO 32nd 
BL, Oakland, Cat Tbs primary object of the 
Invention is to provide means which may be 
conveniently used for temporarily or perma¬ 
nently clamping plates or the like, the de 
vice being especially adapted In connection 
with ship building when It Is desirable to 
clamp two or more plates together preparatory 
to riveting or otherwise fixing them together 

VISE.—R. 8, Lnarrowu, Box 208, Gatun, 
Canal Sons. An object of the Invention is to 
provide a device having rotary morion upon a 
support and to provide means associated with 
the support for saleeUvety preventing or per¬ 
mitting such rotary movement, so that the 
work may bs rotated without removing It 
from the jaws of Iks device. A further ob¬ 
ject is to provide a device whisk wfll be 
simple, practical and strong 

Htathig and U gktls g 

HOT A1B CANDY COOKER —EMlkttni A. 
Caasr, got Morowood Bldg, East End, Pitts¬ 
burgh. Pa. The invention parries la Hy relates 
to hot air cookers capable of advantageous 
n*a In the making of candles, JaUIss, jams 
sod pres er ves, the object being the provision 
of s cooker la whisk the heat is confined and 
regulated so as to bring the syrup or other 
material to tbs required high temperature In 
tbs quickest possible time sad to eliminate ill 
possibility of burning or aooreblag tbs ma¬ 
terial la oourss of preparation 

IGNITER—G A 1 st 162T Carman Ava, 
Chicago, UL This In vent Ion relates to a 
Bash light powder ignitor, particularly adapted 
for use by photographers. Tbs object Is to 
provide aa Igniter In which th* sparks to Ig¬ 
nite the flash pow de r are projected directly 
Into the flash pan In whleh any possibility 
of premature Ignition Is precluded and In 
which all p h ases of the operation are com¬ 
pletely controlled in order to provide against 
accident 

Machines and Mechanical Mew 

CLOTH GUIDING JUBYICR FOR CLOTH 
FINISHING MACHINES.—W A. BoOaN, T49 
Fatten Bt, Danville, Va. TkU Invention re¬ 
lates generally to doth guiding dev ic es and 
mors particularly to aa apparatus designed ta 
hold moving fabric out to a smooth suttee 
and promt wrinkling or doubling previous to 
Its passage into Hie rolls of calender or other 
doth finishing machines such as brushing ma¬ 
chine* and others wdl known la the finishing 
of fabrics. 

WASHING MACHINE AND GEARING FOR 
SAME—F H, Matsu, 254 Elate At, Denver, 
Colo The Inveator has been granted two 
patents relating to the asms subject nutter, 
on* has for its object to provide a washing 
machine with a clothes cradle nude of strong 
wire mash but given a romps tad shape to 


scientific American 


produce a wash hoard steel, the cradle has 
no interior rods or projections which would 
tend to cause the slothes te Room eataagM. 



Tbs otter Invention provides for a mutilated 
drive gearing for oarUlatlwg the clothes cradle 
so aa to wsah the clothes and a continuous 
roar for revolving the cradle to expel the 
water from the c l othes. 

BUTTON RING PLACER—B* RcPmx, Bar¬ 
die, Ohio An object of the Invention is to 
provide an apparatus which win expand a 
piston ring, hold it In proper podrion on a 
plrion and eject the ring Into a piston groove. 



a vinw vastly w sunt avion, but mainly in 

TnnCAL LONGITUDINAL MOTION 

A farther object Is to pro rids an apparatus 
which 1s capable of use In connection with any 
rise of piston ring and which can be quIOkly 
and con ve niently mantpntatad. 

BUTTON.—H W Bianca, 58 K. Broadway, 
Butte, Mont The Invention relates more par¬ 
ticularly to pistons for Internal combastloa 
so gloss, aa object being to provide a piston 



lovsarioa Ss to provide a rroAMnt AS* for 
tiro shorn wktoh wffl obvtata 4b# osa of flue* 
matte ttm CO tdidw of *fl as wpttUuaa . A 
further ehjeet la to provide a paa c t nro -pyoof 
rooatnetftea which map ha readily tnstaltofi 
whleh win ba strong and 4wrtW In use and 
which wm greatly p ro l ong th# Nfo of the tiro 
shoo. 

FRICTION CLUTCH.—A* C. Jacoui, address 
A R. Bessey, Sunnyvale, Cftl Tbs Invustfon 
more particularly routes to an aatnmstle one¬ 
way frlcriott dutch, which whfla adapted for 
as# on any maahia ca or TaUdca tovotvtag a 
drive stament. Is especially adapted for 90 s th 
s ran king automobile*. An object U to provide 
a friction dutch which will Instantly canes the 
driven deme nt to bo engaged la the clutching 
movement and which vllt automatically rsicags 
the driven dement 

ANTL4X1D DHYICm — 1 V Kumhju, N Me* 
Dougal SU Brooklyn, N Y This Uradou re. 
la 1st to that Ions of aatl-shld device commonly 
known as a tiro chela, an object being to pro¬ 
vide a form of tread member associated with 
a pair of annular chains. A farther object Is 
to pro rids a device which will he simple and 
practical in construction, strong la uas, and 
a device which may be qaiefcly applied or re¬ 
moved, 

LI CRN OS BLATH HOLDER.—H< Bmrim, 
09 5th Avs., New York, N Y The inveariou 
relates to plate holders usually poslttonsd upeu 
the roar parts of automobiles. Aa object la 
to provide a plats holder la which tbs plate 
may bo so positioned that It may bo sealed 
so as to prevent unauthorised removal. A 
further object is to provide means by which 
the lloenae number may be readily rood after 
dark, and may also serve to Indicate the 
direction ta which the vehicle la about tc tarn. 

DUMP CAR LATCH —W J EuNDU, 117 
Wing Avs^ MsadervlUc, Moat. An object of 
this in vea Horn Is to provide a locking mechan¬ 
ism for dump oars which la located entirely 
under gad within the car A further object to 
to provide a latch mechanism which wffl be 
com pa rati rely cheap to manufacture, which 
may be readily Installed and which wffl be 
practical and durable In use. 

DEMOUNTABLE RIM.—H W Howntt, 
Monroe, La. The invention more parricularly 
rotates to a rim of the typo employing a re¬ 
movable outer tire retain lag Hangs. An Im¬ 
portant object ta to provide fastening means 
for the outer removable tiro retaining flange 
in which the fastening action ta squally and 
evenly distributed along the entire riroumfer- 
enee to provide the greatest strength and 
prevent distortion of the various parts. 

RESILIENT TIIUL-—W B, Shaw, 0/0 R. B. 
U Co^ 48rd It and 8th Avs. New York, 
N Y The ta van Horn has wf* n sw to a re¬ 
silient member adapted to be placed on the In¬ 
side ef a tire casing Aa object ta to provide 
a resilient filler for a rubber oaring which 
will be puncture proof and which will be fully 
equivalent to a peeumatto cushion whan trav 
sling 

SHOCK ABSORBER.—L. F FltuonALP, 
Box 156, OSflaMs, Cal This Invention has 
for its object to provMb a device of the char¬ 
acter mteelflsd adapted for mm with motor 
vehicles and d ea tgas d to net a* a roam it 
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ohjstt of the tarattontat# ■roew'wlflfit- 
dWgnfifl tor tat #* th# dupglr ef H4WM #r 
otter liquid to* from m ktoflto talv#, «Uto~ 
by p roratin g mumtag of the eugta# hy #*mk 
th p rto e d psroona Another fihfrot I# to fur* 
mlt of nnruifuiflF Sp^tyts# th# task to fide- 


DETACHABLE TRUCK BOOT AUlD* 
MOBILES.—2, K. Shannon, nddtUttFtof Mr* 
Mtr Marshall, Mo, This tartatioo h*a fto 
its object to provide a truck My krhjsh may 
ba easily and quta kiy attached to ro *stas»#8 
from a Ford runabout, Ear tastonaa, and 
whorota menus sro pro vi d ed fee rotatoering tin 
springs s t the vehicle, arid risque ’bring in 
ranged b stwssa the roar aids and the dstnehq 
bis truck body. 


EAMAtYHL—A. Nnsul* T94 Enllbmhftttsr 
Ava, Brooklyn, K. Y, Th# ta v s ati s a vriatM 
to Bqrid eoauag dsvloss, and Is purttoutaifty 
adapted for use aa a radiator far ariomchOes, 
hut may ha nerd wherever 1ft la dcrirobta to 



A VINW PAgTLT Vt 8UCTI0N, • HO WIN0 TEE 
AMANunuufY or mao 


cool a dreutattag Squid, Among the abject# 
ta to provide a radiator haVlug Its parts so 
oonstructod as to bring the rirculstlag fluid 
la contact with a largo exposert sarfaeo wbero- 
by the liquid may be etec lively seeled, In a Im 
tfbd space. 

RESILIENT WHEEL— A. N Y, MtatUM, 
P 0 Box MS, Baa Juan, Forte Rise. An #b* 
jeet of thin tavontm ip % provide a acAptroa- 
ttou wherein nriKtaocy tajposwUd throagh the 
use of ee mpr oaaod sir oprihttag at the end of 
reciprooatlDg spokea Another object ta to 
provide a comparatively stGf rtm having 
hinged spokes and means sssootatod with the 
hah 4 whleh win take ap the shoska an* rosU- 
lently limit the swinging movement of the 
ttoksa nod tbs movement of the rtm. 

GEASING FOR YRUICLH SIGNAIAr-H. C 
Caspon, 5BS1 OUvstts Avon Etattan U Ctarin- 
nati, Ohio. Aa Important ohjeot of the ta- 
watioQ to to provide n vehicle signal to r street 
railway oars and antanwhUsK which to sttspla 
and durable ta conatruettou, and whleh may 
be controlled hy tbs opera to r without detract¬ 
ing from his capacity to control the vahtotab 
and whleh wffl sEeetivriy advtas adjnasnt vu- 
htetas of ta tended change. 


a vinw in sum kevatiosi 

which Is constructed mainly Of atamtonm, hut 
whleh ta rs taforc od by a east Iron section to 
taka the load oaaaed by the angularity of the 
connecting rod and heoea Insure sa aacurataly 
fitting platan of tong life yet mrinty of alumi¬ 
num. 


Railways aad TWr Aw Eta riri 

LOCOMOTIVE DRIVING BOX.—F Can. 
non, Hamlet, N C The tavaatloa rotates gen¬ 
erally to locomot i ve driving boxen, gad mare 
particularly to a driving box having for Its 
primary object the support of a bearing beam 
In such manner sad of such upturn as to 
greatly outlast tbs usual bearing brass and 
render more efltafent and elective service 
throughout Its life, and provides tar Its ready 
renewal when aiceissiy 

PurUUng to Vufcftdflg 

TRACTION DEVICE—H E. RooytW, 891 
Lae EL, Wichita Fulls, T«m The tavoarion 
pertains mere particularly td traettan devices 
adapted for attach meat to wheels ef motor 
vriUriea to sbsMs the wheels te akt at a 8 bet¬ 
ter grip on soft roads, mud boles, and the ttka. 
The devise may he readily attached aad de¬ 
tached from a motor vohlele wheel, and to 
constructed ta flush mpnseff as to he adjuetabto 
ta wheels sf various dlmstirises. 

TIRE. — Y, KttaabXto tgjT Blq s ska r St, 
BroeWyu, K, Y. The pptariMd rijeat ef tha 
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aarrtor and aa a snubber for 
the ruorih Thudevko to of eytttdftaal 
ta two ssctlcuo within whleh art anupfle* a 
plunger and uqtt flpriag. Tie valve pmi lts 
the froe enttapoa of ate, but rerirtota the auk- 
ward flow of tts whoa the p lu n g e r meets to¬ 
ward the valve, 

AUTO TI»LOCflL-fvW A. EMAE, 87fl flfth 
wauhee Ayan Chto#fl n > CPU An skdssft #f 
tavputton to to provide * ptmptor r i» t lvriy 
device for 
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MHtX ros A TOT BOM* AMO 
JOCKEY.—R. Multonu, address Etswarft Halo, 
229 Columbus Avs., Now York, N % 

DESIGN FOR A RADIATOR CAT ORNA¬ 
MENTAL. K. fooME, 1# *. trir r M p Am, 
Mount Vsrnoa, N 1 

DESIGN FOR A DOLL.— > ■ HftfAttEOft, SSI 
A Tth St, Newark, N. A Th* fara taft hue 
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DRSltiN FOR A 
STONES/—H. B 
New York. N Y 
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, jLXOAL NOTICES 

PATE N TS 

T F *OtJ HAVfc AN INVENTION 
I wbMyou wfch to peien* you o*o 
mu Mf And treaty to Mwm A 
Co fob gdvfoe m regard to the best 
fiyt( obtototag protection Pin m 
NM ilt tohy or a model of your to 
Mfttia* And a d oo ripti oo ot tbo 
(Mn ( tipUfauai Its operation 
AB eogemunUetiooe in stnctlj ooo- 
dd—tUt Our vast MMtiu extend¬ 
ing onr a period or seventy yean 
mMm m w toony oaaaa to advise 
in regard to patentability without 
Agy ex p soe s to to* cheat Our Hoad 
Book on PAtonts l» not (m on re 
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aMwrfag Ow Ength*i Mumiw t 

I T Is commonly supposed that It U not 
poMttfi* to Oooionitnto the movement 
of tho earth without elaborate apparatus 
This is twjt far from being tho ca m aa 
a fltmpte device will Indicate tho earths 
motion 

In tho first place select a room that la 
fairly free from vibration Then obtain 
a food-sited bowl or tub a foot or more 
In diameter and rather deep and nearly 
flU it with water Place this on the 
floor of the room In each i position that 
it need not be disturbed for some hours 
Oet some finely powdered resin and sprln 
kle a coating of this on the surface of 
the water Any fine substance that would 
oost and not be dlssohed for some hours 
would do as well Next secure a little 
coal dust and sprinkle some on the top 
of the resin doing this In a straight line 
from the center to the dreuinference 
Carry thla Udq up over the rim of the 
bowl and make It broad enough to be 
dearly seen—say about an Inch in width 
The bowl may now be left for several 
hours at the end of which time it will be 
noticed that an interesting thing has hap¬ 
pened It will be seen that the line on the 
surface of the water has changed Its po¬ 
sition and that it no longer meets that 
which runs up o%er the rim of the bowL 
a matter of fact the black line on the 
surface of the water has swept aiound 
from east to west 

What has happened Is this The water 
In the bowl has stood still throughout the 
time which It hat been left while the 
vessel Itself has been carried around by 
the motion of the earth from west to 
east Another way of putting It Is that 
the earth has swung around through a 
considerable arc from west to east leav 
Ing the water quite stationary -~By 8 
l eonard Baetin 

New Cold Method of Miking 
Porcelain 

F OR hundreds of veers the firing of 
porcelain has been a *in* qua non in 
Its manufacture Word has just come 
from Germany that a Jena engineer 
named Menloel baa Invented a process ty 
which the ware can be completed without 
firing although It exhibits all the deeira 
Me quality of porcelain which has passed 
through the kdln Ibe chief constituent is 
kaolin as usual but this is mixed with 
various other materials and a special 
binder to form a porcelain like mass. 
7 he hardening process Is a secret but we 
are assured the finished product U not at 
all inferior to tfaft kiln baked ware 
Painting Is unnecessary since various 
tints and colors are imparted by the ad 
mixture of mineral colors The articles 
made of this unflred porcelain leave the 
molds without trouble The material Is 
especially suited for the making of buttons 
which closely resemble those made of 
vegetable Ivory It can also be used for 
making insulators, pipes ornaments etc 

Fertilisers from the Mud of the 
Nile 

F ERTILISER manufacturers and oth 
ers are constantly looking for potas¬ 
sium but Its recovery from the sudd or 
mud of the Nile River in Egypt Is a novel 
suggestion. It Is only a new suggestion 
for the use of this material which has had 
various s chem es proposed for Its d i spos al 
The new scheme of recovering potash 
from it comes from an Englishman 
Starting from tha basis that one boo of 
dry sudd contains about one-fifth of the 
thermal energy In a ton of coal together 
with about 40 pounds of potassium salt* 
be would In one progeny burn the sudd in 
a gas-producer plant The gas Would 
drift a gas engine and dynamo, and the 
current generated would be used to else- 
troiyne tha potash salts obtained by ilsl 
vtatton of the arises for the production of 
hydro**** or to make aktrto add turn 
tbg ate, the sdt being then allowed be 



Power Threading 

Many a man stUl threads pipe by hand 
be cause be cannot keep s power machine 
busy all tbs time 

An Grier mmth t m op er a fed «m horn m dap pqs 


Can you thiead a 2 inch pips in 53 sec¬ 
onds ? An Otter pow er machine can 

Have you scrap pipe ? An Oster oper at ed 
by a boy in spare tune cuts It Into nipples 
at a nioe prom 

Aetm Pfm Thmadhp £*yw *Umm U ■ book)* 
mad* up of actual figure* voluntarily given m by 
owns i ** to cepaerty *Md and durcbU ty of 
than* machine* Write lor a Sea copy today 
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HOTEL 

FORT SHELBY 

DETROIT 

LATAYSTTE BOULCVAAD 
AT FRIT STRICT 

Three Block* from PeSotf * BnMoti Conm 


T HE trtveler to Detroit, 
whether on busmen or on 
pi enure, will find the *c- 
commodetmu of Hotel Fort 
Shelby • dutinet contribution 
to Mtiffeetion with the trip 
Every lervice, comfort end 
convenwoce which eny per* 
•on could reuoiuUy teek m 
eny first dess hotel will be 
found m the Fort Shelby 

BATH FU DAY 

n »uo u uao h m 

DmOIa HNnM 
Utitnt tm Ktfj Drttil - 499 **mm 


Ve are tablets and ehfpnere of Crude Aabeetos ic e y 
quantity Wa produce all grade* at our work! teooua 
BBLL ASBKSTOg MINKS la Canada Wa aim am 


all sort* t 

Aebeatoe products 

For anythmg you want la Aebeeto* turn to 
KEA8BEY A MATT I SON COMPANY 

DEFT * l 

AMBLCR PCNNA U * A_ 

*f (fee wertd elarg 


s. o. s. 

American Industry 

Production moot get down to bed rock 
efficiency to meet competition and the 
demands of today Every scientific 
method every bit of cost cutungcguip- 
ment it being need in the nation a dOO OuO 
factories - but it is not enough They 
must have framed managen men who 
understand men material equipment 
MautnaJ bm&aeert 

INDUSTRIAL 

ENGINEERING 

is being taught In e big dignified thor 
ough way by the Industrial Institute to 
thousands ot men They are the own 
who will handle the important executive 
work of production Msnj ot them el 
ready have increased their salaries from 
200 to 400% their earnings ranging from 
12 000 to 125 000 per year 

If you are interested in a career 
in the new uncrowded p rof es si o n 
the coupon below will bring you 
complete information about our 
training for Industrial Engineering 


t Beet 4Sth Street, New York C*ty 
Name 
Address 
Present Work 
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THE FRUITS OF VICTORY 

A Sequel to “The Great Illusion* 

By NORMAN ANGELL 

I N this new book Mr Angell re-examine* the propoettkm he set forth 
in “The Great Illusion” in the light of the Woria War In scope and 
significance, it is as tremendous a work as was the famous book to which 
it is a sequel 

The London Dady Mml says “The theme which Mr. Angell elabo¬ 
rated in ‘The Great Illusion,’ that war does not pay, was discussed very 
widely up to the time when events proved It to be oorrect beyond all 
question Never has a writer's theory been so swiftly put to the test or 
come more triumphantly out of it . His new book, 'The Fruits 

of Victory/ is as closely reasoned and as persuasively written as was 
'The Great Illusion 

#*Wm |J 00 

You I/w Pouxr—ypg Should Road 

AMERICA’S POWER RESOURCES 

The Economic Significance or Coal, Oil and Wato-Powee 

By G a GILBERT mod J. E. POGUE 

TpHE authors made an exhaustive investigation of those power re- 
A sources upon which are based the prosperity of the nation and the 
well being of our more than hundred million people. They reported to 
the Smithsonian Institution, and their findings created almost a sense-, 
tion In this book is gathered together their various reports to the 
Smithsonian Institution, with additional matter, the whole organised into 
an absorbing volume Briefly, the book points out which power resources 
we have, what we may reckon on for the future, and what should be i 
done about our coal, oil and water-power to hold us above the poverty- 
stricken nations of the earth, 
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You Urn Railroads — You Should Road 


The American Railroad Problem 

By L. LEO SHARFMAN 

Professor or Economics, University or Michigan * 

'T'HE object of this volume is to provide for the intelligent citisen— 
1 including the general public, as well as the student, the publicist, the 
legislator, the business man, and the railroad security-holder, executive, 
and employee—an analysis of the American railroad problem as it 
presents itself today The historic antecedents of this problem are 
briefly traced, the trend of the more recent railroad developments, par¬ 
ticularly as manifested in the war administration of the railroads both 
under unified private operation and under Federal oontrol, is carefully 
described and evaluated, the essentials of reconstruction policy are sub¬ 
jected to scorching examination, and the elements of the adjustment 
which accompanied the restoration of the railroad properties to private 
management are set forth in detail 
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react with tha salts for the forma ttoti or 

nitrate. 

In anothar pro ce — he would burn the 
sudd to charcoal In an oven heated by the 
sudd, and use this charcoal ter the manu¬ 
facture of cyanide, from which he would 
obtain nitric add, via ammonia, which 
again could be combined with the potash 
salt* to form nitrates. Be states that 
this sudd charcoal' la free from sulfur, 
and that with It, owing partly to its phys¬ 
ical condition and partly to the contained 
alkali, the reaction pr oceeds rapidly at 
much more economical te m per a tures than 
with coal or coke, which require high 
temperatures. 

French UtOlntion of Flah to 

Replace Moat 

P HICKS for meat In Franco have be¬ 
come so high, reports the Commercial 
Attach* at Paris, that many people have 
been forced to discontinue purchasing In 
dications are that the situation will be¬ 
come worse during the winter Frosen 
moat now costs almost as much as fresh 
meat This has led to a revival of the 
campaign in favor of the consumption of 
fish to replace meat Much has been said 
and written about what should be done In 
this connection, and the result has besn 
a certain increase In the cold storage and 
transportation facilities to handle ship¬ 
ments of fish to interior cities. 

The Association Franchise du Frokt has 
undertaken vigorous propaganda work in 
order to bring to the attention of the 
public the ne c e s si ty for a wider apptt 
cation of refrigeration In the handling of 
fish It Is pointed out that France will 
have to face a deficit of 800.000 or 400,- 
000 tons of meat per year for some years 
to come This deficit must be filled by Im¬ 
ports of frosen meat or by the utilisation 
of fish 

It It estimated that 80 to 85 per cent of 
the fish brought to French ports does not 
find Its way to the cuaomera, being spoiled 
tor lack of refrigeration 
Plans have been made at Lorient for a 
demonstration favoring the consumption 
of fiah at which the Undersecretary of 
State for the Merchant Marine will be 
present. Models of fishing vessels 
equipped with motors, cold-storage can, 
and In fact everything connected with 
the catching and distribution of fish win 
be shown 

The Government has Interested Itself 
very much in the matter of distribution of 
fish to the consumers. 

Whto Hu Bean SUd About Ktaatato 

I N order to have portion In a manifold 
one of whose dimensions Is time a 
thing must have position in time—it may 
not merely exist but It must happen—-it 
must cease to be a thing and be an event 
For the most part Dr Kloesoo escapes con¬ 
fusion of this sort, or at least does not get 
too explicitly tangled up In the web of 
time and space, but whan he lists as 
typical elements In the space-time mani¬ 
fold “your pencil, the discovery of Amer¬ 
ica, the mm and next Friday," ha allows 
the popular style to run away with him 
and get him badly bunkered. The mathe¬ 
matically Inclined reader will recognise 
readily that only one of these Items Is 
really an event, c o rresponding, in the 
space-time manifold, with the point in 
tbs Euclidean geometry of two or three 
dimensions that we learn In s chool For 
the sun and the pencil possess mrtauto* 
In time rather than mere portion thereto, 
just as a line po ssew ts acteMoa In one 
of the three dimensions of macs and posi¬ 
tion m the other two. So the m and 
the penefi, if ter the sake of argument 
we assign them position rather than e* 
tauten to tbs thro# (Ummrinen of space, 
c or respond to the line to ordinary spaos 
they are to fact Sue eitsnfltof to the 
tin* dtoe c tfo d ; while psptt FridRJVpoO- 

jfpeet (ft to Friday we cywh e u , wttfto 
naaenatts ttttfto* a* to the one «***; 


OMmtVtm 

t- 

eotoptote figw tite a tytte- 

dqr, etc, of three dlntefidUms to titto 
spaed. Indeed, to m> nqtt-mafhateotieat 
mind It must seem Altogether ogtraordk 
nary that, from the vfowpofcnt of the 
four-dlmnstenal geometer of tpficfrtinc 
the act of dropping a p en cil on the door 
or of loohtoi at the sun ^e p ress n ts a 
configuration of more elementary charao 
ter than the pencil or the eon Itself—a 
configuration pn morning only poritloc to 
the time dimension, rather tturn o a ten * 
■km, and ao on tbeJevul of a point ratter 
than of a line 

NEW BOOKS* BTC 

An Ouruirc or Physic*. By L, South¬ 
erns, MJL, B.Sc NOW Toth EL P 
Dutton and Company. 8vo., 80S pp.; 
illustrated. 

Unussal la arrangement, this text alms at 
Inspiring keenness la the student, Imptrttag 
solid Instruction ta the subject, and pretest 
Ing matter of aw la hit future. It begtaa by 
meeting the etndeat os bit owa greoad by tm» 
proteins upon him tbe utility of the iaotrae- 
tioa. The newer knowledge la embodied In 
the eeurw itself, and the plans of study in¬ 
culcate real working Meat, 

Tin Manaormbnt and the Wosxrr. By 
George F Johnson and others. Now 
York and Chicago A W Shaw Com¬ 
pany, 1020 8vo , 228 pp , Illustrated 
Manufacturer*, factory exeoutlvee and awn- 
sgere will find suggestions ef timely help la 
thla volume In which tbe espctieaoee of well- 
known manufacturing firm* ere narrated by 
Be Identified with tbe flm*' nweeasea. Tbe 
contrlbatione teU how to build up “a sea¬ 
worthy labor policy. 0 give ex a mp l es of “per- 
■oner management, describe tbe 1 ‘boast mad 
senate 0 plan, explain the Whitley report, and 
treat la detail all question* of labor routine. 
Mechanical Drawing By Franklin D 

Jones. New York The Industrial 

Press, 1020. 8vo , 842 pp ; Illustrated. 
This new work 1* distinguished from ordi¬ 
nary texts on the subject by its emphasis on 
the actual methods of up-todsts drafting 
rooms in machine balldlng plants. Origination 
and development of design, la distinction Item 
the mere repreeentattou of It by a drawing, Is 
a flutter upon which great stress ta laid Tbe 
treatise will greatly advaatage the student la 
the school and tbe beginner to the Shop, *n- 
•bUng them to grasp tbe relative practical 
Importance ef elemeate and detalla, 

Fnxa and Filing. By Oh. Fremont 
Translated by George Taylor. New 
York Isaac Pitman and Bona, 1890. 
4to , 148 pp , illustrated. 

Anyoac Interested In the technology of flte- 
waktng win appreciate this authorised trans¬ 
ition of K. Fremont's basic work by aa 
Radish expert. The versatility and original, 
tty of tbe treatise to faithfully refected la 
the tra ns la tion. Tbe origin and mtattan of 
tbe file, ante, testa, and mesa, am set forth 
Instructively and eaggeetively, with lUnetiw- 
ttons supplied tom the rtoh collection of the 
tuthor 

K*pum. By Walter W Bryant New 
York Tbe Macmillan Company, 1020. 
12mo , 02 pp.; portrait 

la tbe entertaining style characteristic eg 
tbs “Pioneers of P rogram” swtaa, this som- 
pact biography places Mon as the pre-Keptor 
astfoaomy, dektoeatm Kapur's sarty ttta, shows 
hta ladabtadasm to Tycho Brahe's sbssrrsUons 
rites hta laws, and rniamartuas hta «Mag 
yearn. The aaaal spp sa fita i* of dates and 
WhUography are to be found. 

Tbh Steak Rahway DpooM u t i v s . By A 
L. Ahrous, M.LHochJS^ New York: 
Isaac Pitman and Sons, lfim*; 114 
« pp.. 26 moterarinas. 

to ths won qpass ad his waairi the 
author has by o orng alsai ariatrtna aad strict 
ocoasmy oLfwdi gtvea tho studmt iter to 
■criptiouS of British Inarmnttn typos, 
m s ek a at mw and vmlvs gears, carriages and fa- 
d« Cswprimdteg aad mpathoattat ate dto 
ovmod, and often tea nws* Sosdteg to the 

araArj^s •*■“*—- 
■ra.’gJsa'Aa'^sti 
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Now, we have 
to this matter, a 
out-aid-out pad 
once, theae 0x1 



Dinnnament aft^Padtan 

T HERE Ih a minority—ft very small minority— 
among un whlrU lm[ji with disfavor upon the 
disarmament conference which ha* been called 
by President Harding The attitude of then* gentleman 
range* from tt mirthful skejrticlsm to bitter opposition, 
nn otHMinltton whlth fa none the I«*a fierce because It 
U of necessity suppressed or mentioned In moat guarded 
terms* The pylnclpdlYbarge brought agalns^he whole 
Idea of dlstmfcument la that It has been brought about 
by the persistent pflfert of the pacifist q 

yen much thought and Investigation 
1 wa are convinced thtoj|vrhlletbe 
la naturally la favor or the confer- 
represent only a very small 
minority aroo^g that aU-but unanimous majority which 
has welcomed) President Harding's action in the belief 
that It will result In untold benefit to humanity 
The out-and-out pacifist is a man whose mental proc¬ 
esses are badly twisted. Not only is his logic out of 
balance, bat bis vision Is so limited that his mind Is 
never presented with more than-a fraction of the facts 
upon which to bast his oodcIobIods. Instead of looking 
out upon th4 world with the full angle of wo 
intended by his Creator, In which be can see thing* In y theroafl 1 
their relative proportions, he looks through a ^h pd f rfl 

sees one object at a time and forgets that he ICJgot 
looking at the afrole world, but only a.*v*fry fiA 
portion of It. * v ^ 

Peace! Oripalnty weed! of us are In favor of peace, 

Imt we want 4 l»eace ba*ctf%pon law and founded upon 

a Just regard! not, only for t|w rights of otf- 

but for our Own) rights^ complete 
armaments defnunjled byTnk pRriflst would 
est possible inf ueo^wto: to disorder The soldier 
sailor are merely'the policemen of the nation Wh* t^ 
would become of our right* and our property W** 
disbanded all the police forces of our great cities? If 
the fabled millennium should ever coma, a poUce-leea, 
tinny-less and nav>4esa world would be possible—but 
never till then. Now, as our renders well know, the 
fit igNTinc Am as nil iv in In favor of a Judiciously regu 
lated disarmament Not of tlie complete abolition of 
arms, but of a regulated disarmament, which shall cuj 
out cruxy competition and lead to the adjustment of a 
nation’s nival and military strength in accordance with 
the existing and the probable future Internationa] con¬ 
ditions. That Is a very different thing from pa^Asm. 

Pacifism Is a peril to tha future security of nations 
Regulated armament by agreement among thd nations 
will conduce to national safety, peace and well-being 
Tlie spirit of the forthcoming conference will be 
determined very largely by the spirit In which we enter 
it, and the attitude which we assume toward the nations 
which we have Invited to meet ua around tha table, 

Hera use of the untune position In which tbs world war 
has loft us, our influence at the conference Is bound to 
be predominant^ It Is oar conference, called by our 
President, for the purpose of settling certain outstand¬ 
ing and ver> disturbing international questions, mainly 
In the Pacific If we enter that conference with the 
conviction that the rent of the world Is prepared to be 
Just aa honorable, Just as fair, Just as frank as our* 
selves, we "hull give a tone to the whole series of dls* 
cussious which will carry them through to a brilliant 
accomplishment It should be for us to remember that 
the world which we have Invited to meet ua ts a broken 
world, a world that Is very sick and wounded almost 
to death Our guests will enter the conference bearing* 
a crushing load, imposed b> their naval and military 
armament, and we firmly believe that there la not one 
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of them but will com to tha c onf erenc e eager to have < 
that burden lightened as much aa may bo humanly 
possible. 

The spirit of the conference will depend very largely, 
also, upon the attitude of the naval and military officers 
who will advise the conferees and upon whether or 
not they give loyal support to the President, the Goto- 
raander-ln-Chlef of both the Army and the Navy, In hie 
noble effort to assist the nations to adjust their out¬ 
standing problems and throw off the crushing burden of 
overdeveloped armament Httch an attitude will go a 
long way toward securing the desired results. Am 
regards the press. It is to be hoped that Journalists^ 
and reporters, not merely of this country but of all the 
cqpmtrles concerned, will real tie the need fof great cau¬ 
tion In discussing the deliberations of the conference. A 
consistently friendly attitude and a determination to 
avoid the sensational and the disturbing, and to record 
the doings of the nwftmm'p with the most literal fidel¬ 
ity to #>e raefcSrwill go far toward making It a brilliant 
saeceaf and a netkhle landmark not merely In our na¬ 
tional history, but la the whole program of civilisation. 
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Tito Technique of Bond Repfliria* 

T H4$rig) of us who ha Vs ttwVrt ed over the fine 
highways of Europe cannot have failed to notice, 
af intervals along the roadside, men who were 
ritgnjiedL ta breaking up stones to a slxe suitable for 
road in gddltlon to his pile of broken stones, 

each man would have another pile of sand or other 
ruad-menglng material His equipment would include 
a wheelbarrow, a shovel and a pick axe. Occasionally 
the traveler will come across a man who ts patrolling 
the road and looking for the first Indication of wear 
He la not long In finding wlrnt he la looking for The 
Incipient breakdown of the rood may be very insig¬ 
nificant, posslblgjigwU 
*ator Ufft by 
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traffic to cbmpuct the newly laid material 

Although these operations are very simple, Ikhey exeri£ 
pltfy that system of careful detailed supervision add 
constant repair to Which the main roads of Europe owe 
lltion. Long experience has taught 
that this careful supervision, this 
this early detection and Instant 
evidences of disintegration, coo- 
ible method of keeping a road In 
condition 

Out highway commissions should consider the prac¬ 
tice of the rullroada, where a complete organisation Is 
maintained for the upkeep of the track, with section 
gangs, foremen, superintendents, engineers and so on, 
up to one man upon whose shoulders rests the ultimate 
authority and responsibility for the whole system, ,Only 
by such methods ^fcn our rapidly growing netfrark of 
highways be ecoxm«4|crily and permanently maintained. 

Here la a lesson w j pq rw q nmy well lay to heart. Too 
often our methods of roatf maintenance are as different 
from those followed in the older countries as could well 
be. Consequently our newly built macadam and gravel 
roads soon fall into that state of chronic disrepair 
which still characterises so large a part of oor highway 
mileage. It will be understood, of course, that the aboVe 
U not written with reference to the best of oar concrete 
and Tarria roadbeds, which have reached such a point 
of excellence that, exc e p t under Very heavy motor track 
traffic, (hay are not subject to a rapid breakdown. 
However, on our very finest roads of this cteas It would 
be advisable to maintain a system of rigid inspection, 
and see to It that any spot where weakrima develops la 
at ooce restored. 

Our plea is on behalf of the grade of toads which U, 
intermediate between a concrete road and the simplest 
country road Upon these the Bor0pe*u v system of * 
ceaseless patrol and repair could ha Introdwoed, era a 
vast saving of pubtte funds and with en ormous advan¬ 
tage to tbc traveling pwhU Too often* attar batidtag * 
stretch of highway, the m is left to the mercy of the 
elements and the utritidMg wear and triir of traffic 
Instead of patrolling tb* pew roadway with men Who 
are equipped for the repair of any incident brtatdow* 
■-Sr * 


Thf Sowct of hapbmtfcift 

T HERE must be readers to whom the psy d M o yy 
of tbp editorial page has at one time or another 
presented an Interesting problem. When the 
"»r fails into the rivet and the calamity Is followed 
by a deoondatton or s defuse of tbs dirigible as 
opposed to the altplans, or a critical analysts of the 
structural features of tide particular craft, or a general 
discussion of the apteetlflc spirit of Investigation which 
gets the most out of subb a disaster as opposed to the 
layman’s inclination toward mere panic, It Is obvious 
where to look for the source of the editor 1 * Ituptmtios. 
Current events and tlmriy toptos. which provide the 
entire supply of Ideas for the editorial writer of the 
daily newspaper, play in the Ufa of the magarins editor 
a port* merely lose ladorivu Thq moot necessarily 
provide, to every on e who writes, a goodly part of the 
Ideas that are necessary before one can go Into execu¬ 
tive session with pan or ty p ewri te r. 

But the weekly end even more the monthly sheet has 
to exerdee discretion la its choice of “ c u rr e nt * topics 
for editorial discussion, for the majority of each topics 
do not remain current and alive for a period corre¬ 
sponding to that consumed between the editing and the 
appearance of inch a sheet In direct proportion to the 
length of this period, it la nopaasary for the editor to 
turn away from Immediate current events and seek 
inspiration elsewhere. Where does he get It? Why do 
we find in one issue a more or lean humorous discus¬ 
sion, say, of tbs current vogue In scrip advert!ring, while 
the next la featured Jy * serious diatribe upon present 
tendencies in battleship Aggigql Why is tide week’s 
issue marked fay a against the too free use 

of alarming danger signs St points on our highways 
where only one bant on suicide could achieve an acci¬ 
dent, and next week’s by a hearty andorsament of the 
tendencies and achtovaments of modem electrical re¬ 
search? 

The thougfatftti reader must long since have reached 
the conclusion that the editorial page represents tpore 
or less a reflection of thru editor's experience from day 
to day and from week to This would have been 

strictly true a century, perhaps even a quarter century, 
ag£; today It is not strictly accurate. The mall brings 
into the modem editorial sanctum the pr e ma gsnted 
epitome of the dally experiences of thousands of other 
people, who are for some reason Interested Ifi getting 
before the public those experiences, the views to 
%hicb they have led, or the results which they have 
brought ^Ufc But this does not change the argument, 
really; U merely mftltiplles the editor by ton or g 
hundred or a thousand. 

Ultimately the aahjsfi for editorial dlscpesioa moot 
cpmo cut dtjbe edltorifaixfBd, or out of some mind that 
has hapremM its cqHtien apea the editor's. Tbs 
things tha* are u ppril Mt ip tbtt mind are the things 
that corns most easily % the euHfccp and boil off in the 
•hajte of “copy “ The philosophical discumk* of soap 
adver ti s em ents can come only fpotn ope who has read a 
fbw soap advertisement* with a aeetog eye, an lototosto d 
and iteurittoftfed. The harsngfe on the WttseUp 
of yembrday, add tomorrow ton tome tody fcfato 
efie who kpo*s umstfalag sbtot battleships, tome* 
thing atyri* Jtot ti ea htpa. and hto had faattieahlpe pro¬ 
to fafototant to o at some time in the tounedtoto 
Thh fip rnm f fifl of dttouit at tbs mashto of 


pitfcsnung tor. toghwajm cai^Apiy esp>* /tow oris, who 
hw >vry totontiy i^tod Ri Pbto JUS 
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A Mta Mg* Italh aepedrily fatended tor electric 
rigp vh^; Im fast toad* Its appe arance ThhtW’Wap 
<kar jta*to«Ued lamp IW well its IbMM pwr- 
pre* * 0 ** *** Informed. It Is * bloe-gtaee lamp, sad 
Is * fat? 4#old«4 Improvement over the usual lamp eo- 
ytoyetfor rig* purpo ses, inasmuch ss it gives a dtssllng 
MMIdte Q# with s minimum cons umpti on of air* 
mS. '■ 


Host Ttlsotik hasting is 
lUy, m>t so much in the home ss tathe Iih 
dustrtrib where odneentrated best is required. In 
toot there Is an ether tom of best thet am be ap¬ 
plied With the predsmees of electric best, and localised 
b e stin g of ports of m a chine s end equipment is fast 
coses to be an slmost exclusively electrical field. Set* 


oral of the large electric companies are now 
heating units for localised heat, and the oooseqnsnce 
of such c on c e nt ra te d beat U an economical nee of 
electric current 


Indectien Meter with DenMe'Cage Iketor,—We learn 

from the JWsidrp-feoto b eo M Bietoehrift that d Ooiofne 
firm has placed on the market a double motor with two 
distinct stators and two cage armatures with copper rods 
folng through both motors, connected in the middle by 
two Ugb-reristanoe alloy strips. The two motors are 
Incased in a single sbeit casting which contains an en¬ 
trance and an exit flange tor cooling air, the rods 
b et ween the two armatures acting as an excellent air 
Impeller, On top of the motor is mounted a controller 
switch with seven points, permitting as many econom¬ 
ical t peeda and torques, without the use of any re¬ 
sistance, by simple combinations of the two stators In 
delta-star series and parallel. Torque, efficiency and 
speed curves of this Interesting motor are given. 


Batik Canaan ■ A great variety of electric can¬ 
non, based upon electromagnetic principles, electing 
a steel shell through one or more solenoids, have been 
developed from time to time bat with no practical 
results. A French engineer, Faucfaoa-Vllleplea, has 
worked out a new type of electric cannon which la 
described In Revue General* de nsieetrloU*. The basic 
principle of the new gum Is the fact that a current* 
carrying movable conductor will travel across a strong 
magnetic field. The author built during the war a 
model of such a gun, which shot a 50-gram projectile 
at a musale velocity of 200 meters, piercing easily a 
large hard-wood block The author directs attention 
to the fact that because the gun windings are used for 
only a fraction of a second, enormous amounts of cur¬ 
rent may be need of the order of 100,000 amperes and 
ove r and supplied by a flywheel dynamo or a storage 
battery 


Bringing the Lamp to the Gleaner*—The best lamp 
made soon loess its efficiency If it Is not cleaned at 
frequent Intervals. Hence one of the regular John 
about any industrial plant that has any p rete ns ions to 
efficient operation, la to clean the lamps and reflectors 
at regular intervals. In order to simplify this work, 
there has lately been placed on the market a safety dis¬ 
connecting tuofor, m It la called, which enable* hlfh 
lamp* to bo lo wer ed awajr from electrical contact and 
dupetoM moving machinery for cleaning and renewal*. 
With thla device In nee one man can do the work of 
threw U keeping the Bxtara* dean and helping the 
many large indaotrtal lampo to perform the doty for 
which they were dodgnwl, The oaiety dUc o na h o tlBg 
hangar boMa the lamp In glac* hot for pay p o S o of 
deaabig ar lamp reoewal the refieetor and aoaat, dja- 
connecting automatically from the eoorca of eiurMnt, can 
bo towered by rotoadng a conveniently Ideated «Ma 


New YecfcrCkkage Teleph o ne CaMe*—The Mb- 
that of ait Important aortal teleph o n e cable betwe e n 
New T«k and Chicago la rapidly nyogr iool ag , the 
America* JfttoghOM and T e l e graph Company Mport- 
lag thpt the New torh-nttahogh aaettoe win be 
ready for aerrio. the Uttar part of tbU year TM* 
tong ehHo haa got boa made powdUa by only cm or 
two danUpmoBta, toot by the coordin ation of diver** 

“ bm agd equipment For Inatance, too- 
Voetd, heaidea the vacwai trim and 
, . v Wr hare fondled gorift help la the- 
, __, thwh^haw boas rim qnaddad cable phan- 

*B W». w.tCTW .-g-irg. _«- 

'Chh'^aMa seed in th|* Kao wm 
iSd jWMbOM drcoiU and 1TB to 300 
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The Bpcri ef GUdars*—Studying Alaskan glaciers, 
Prof W 8. Oooper finds that Muir Otocftar has receded 
00 miles in the tost 127 years. 

An 014 Temple.—At Blcyon, near Corinth, the foun¬ 
dations of a great Doric temple, probably dedicated to 
Artemis, have been uncovered. 

Free Course la SheemaUag*— 1 The New York Board 
of Education o ffer s a free, practical course In the manu¬ 
facture of boots end shoes to beys over 14 years of age. 

Farewell to Fairy Stories.—A Bolshevik decree for¬ 
bids mention of fairies, angels and devils In books for 
children. Scientists take the pi fees of the angels, and 
“princely heroes” are painted as. oppressors of the poor 

Het-Heade4 Londoners*—A thermometer, suspended 
for ten minutes Inside the conventional silk hat of a 
London pedestrian, registered 107 degrees. The Lon¬ 
doner still dings to these heat-traps and pays in dis¬ 
comfort for his pride. 

Cans Aid Antiquarians.—The concussion of anti¬ 
aircraft guns cracked the plaster of a font Id a church 
near filttingboorne, England, revealing an inner font of 
lead in fine p res er v a tion, an example of 12th-century 
continental workmanship. 

World's Shorthand Champton*—The world sms its 
youngest champion shorthand writer in Albert Schnei¬ 
der, 20 years old, of New York. Ha wrote 175 words 
a minute without a single error, 200 words a minute 
with 12 errors, 240 words with 22 errors, and 280 
words with 44 mistakes. 

Sealing Fruit with Gammed Paper.—When gummed 
paper tape Is used to seal fibre containers in which 
apples, melons, peaches, and citrous and other fruits 
are shipped, these are kept in a fresh condition for a 
much longer time, the actual extension of time depend¬ 
ing on the kind of fruit This was determined by ex¬ 
periments In car lot shipments. 

Alpine Accidents.—From April 1st to mid-August, 
In North Tirol, 28 climbers lost their Uvea and 76 suf¬ 
fered severe injuries. Prominent names are among 
the killed and ml Bring. Three men ascending the Dent 
du Midi were struck by a huge falling boulder, one was 
killed, another pinned down by the leg, the third 
secured help after five hours, It was then found neces¬ 
sary to blast the boulder to release the victim, which 
took another two hours. 

Bamfard Fund Awards*—The Proceedings of the 
American Academy of Arts and Rdences (No 10, Vol 
06) has a complete list of Its awards and grants from 
the Bumford Fund for Research in Light and Heat 
Forms. The first award went to Robert Hare for bis 
oxyhydrogen blowpipe In 1888, and the latest to Irving 
Langmuir for his researches In thermionic phenomena, 
In 1920. Between these early and late awards many 
illustrious names appear 

Sunlight Ages Clothes.—Bain, air, mechanical strain 
and bacterial action all shorten the life of clothing, but 
sunlight is Its worst enemy. Cotton and linen are more 
resistant to the deleterious rays than silk and wool, 
dark fabrics escape longer than light ones, and coarse 
material longer than floe, On the other hand, dyes 
fade more rapidly In cotton than in wool Clothes 
should be brushed f reque nt ly, and when not In in 
should be put away In a dark place. 

The Mechanism ef G lectors.—In tunneling through 
glaciers during the Alpine operations of the war, oppor¬ 
tunity was offered tor observations of inner structure 
and movements. In shallow cuttings, characteristics 
only to be expected at much greater depths were found. 
The alternation of lighter and d en se r layers cannot here 
be caused by pl easure, bat must be a primary, sedi¬ 
mentary formation. Interior crevasses often ended in 
a plane of stratification, thug pointing to the Import- 
ancepf such planes Jn the glacier mechanism. 

Statical Fees RariririaA—The Johns Hopkins Hos¬ 
pital has limited its charge tor medical attention to $85 
per week and has mad* $10Q8the maximum charge tor 
an operation. Hitherto the medico has favored the 
poor gad recouped from the wealthy, a certain clinic, 
far efatople, is said to ascertain the patient's Income and 
tax It Iff per cent Objectors to the new plan believe 
it will result In higher charges to the poor Dean 
William* toaim* * statement defending the Hospital's 
course, potfitfaf out that it to s philanthropic educa¬ 
tional Institution, that fa* new rales stress the altruis¬ 
tic ideal of the prefaedloa; fokLfaat, since but 34 of 
Its 800 beds wUU» avritobto torprirato patients, there 
la no danger of fan thrifty ttih excluding the poor 
Moreover the authorities may, fit their discretion, allow 
a higher remuneration than the new rujes provide tor. 


The Jehu Burroughs Memorial AaaoeUUea has bam 

organised to protect his homes and camps and to pre¬ 
serve them, with their wild life, tor future goneratkmsL 

A Golf Story from Canada.—Ontario squirrels art 
apparently mistaking golf balls for nuts. A Curlrion 
Place golfer found 41 balls In one hollow tree, and 
further search of the squirrels' caches revealed 50 more 
lost balls. 

A Pigeon's Record Flights-A pigeon from the Gov¬ 
ernment’s loft at Iteltsvillo, Md, delivered a message 
from Mayor Thompson, of Chicago, to President Hard¬ 
ing in 16 hours actual flying time for tbo 614V4 miles, 
breaking all former records 

Steel Jaws Are Cruel*—One-fourth of the aniqials 
caught liy steel traps are worthless, 15 |ier «*>nt escape 
by clmwlng off a leg. Many arc eaten by other ani¬ 
mals, all suffer lingering torture The American Hu¬ 
mane Society offers prises aggregating $800 tor the Itest 
essays acquainting the public with this cruelty and 
showing how It may lie remedied 

Life Histories of Fishes.—In spite of a depletion of 
86 per rent In hts technical stuff, the Commissioner of 
Fisheries reports notable progress In biological Investi¬ 
gation Much has been added to our knowledge of the 
lives and migrations of the Pacific coast salmon, of the 
paddleflsh and smelts, of the whlteflsh and ciscoes of 
the Great Lakes, and of diseases of fishes In the St 
Lawrence, 

Snakes as Source of Profit.—Near Brownsville, 
Texas, W A. King conducts one of the largest snake 
farms In the world, with a hundred hatchers constantly 
employed The farm supplies specimens to museums 
and poison to chemists ami medical men Each rattler 
>lrids ulsmt a fourth of a tumblerful of the deadly 
green liquid, Snake oil, as a remedy for rheumatism, 
brings a good price, and hides and rattles are used In 
the manufacture of novelties. 

Jersey Moeqitto ea . T he annual report of the Stats 
Department of Conservation and Development declare* 
that extermination of the mosquito would, In 2D years, 
add $500,000,000 to the States Industrial values, and 
that a 5-year campaign costing less than a million would 
eliminate the pest for all time Disease-bearing mos¬ 
quitoes, local and not numerous, are readily controlled 
by local efforts On the present mule of appropriations, 
It will require 15 years to banish this pest 

Campaign Against Rabbits.—Since January, Grant 
county, Washington, has held 25 rabbit drives with a 
total of 96.050 killed The rabbits ate up 4.000 acres 
of grain this summer at Moses Lake In six months 
the Department of Agriculture distributed, free, 000 
ounce* of strychnine, and one ounce of this poison 
destroyed 1829 rabbits In a single field There Is a 
movement for winter shipment of frexen rabbits to 
cities for free distribution among the poor 

Zebu on the Paris Menu.—"Beau de sebu M is French 
slang for “worthless.” Now Parisians have for oome 
time been eating sebu, or Indian bullock, without know¬ 
ing it In their search for cheap meat the authorities 
discovered that tl>e flesh of the selm loses Its stringy 
character and flat taste a lien tlie animals arc reared in 
the French colony of Madagascar, and freightage from 
there Is mooli less than from America or Australia. 
They now fear flint this slang phase may give the 
meat a bad name—or odor, and that Paris may refuse 
to eat It. 

Reaction* ef Turtles to Crier.—Marine turtles lay 
their eggs on dry land, and as soon as the youngsters 
are hatched they make straight tor the sou Carnegie 
Institute men in tbe Dry Tortugas sought to find the 
Influence that guided them to the water When a sheet 
of red or yellow paper was placed between the baby 
turtle and tbe sea. It would turn and go in another 
direction; but a blue sheet drew him toward it no 
matter where It was placed It would seem, then, to 
bo color, rather than Instinct or smell, that attracts 
the youngsters to the water 

Pests, or Benefactors?—-What is evil under one set 
of circumstances may be good In another, as the latest 
report of the Biological Survey strikingly Illustrates. 
Coyotes, we learn, are tbe most effective la keeping the 
plague of rabbits within limits, hut the coyote In 
another aspect Is so evil that we have put a price on 
his head The meadow lark Is a pest. In that It 
destroys sprouting oats,—a benefactor, In that It Is a 
ravenous eater of grasshoppers. The benefit of turning 
pond-holes Into cranberry swamps results In the evil 
of low poods and less fishes. Wherever civilisation 
turns It is confronted by that inexorable dictum* “For 
every gain, a loss, tor every loos, a gain.” Bans com¬ 
promise Is our only salvation. 
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The Hudson River Caissons 

Giant Shafts from Which the Vehicular Tunnel Will Be Built and Later Ventilated 

By Robert G. Skerrett 



1 'HH Hnrtnon nircr Ve 
blculsr Tnuncl has bm» 
advuuccd a structural *tep 
by the recent completion of 
the sinking of two great 
calssous at the Manhattan 
terminals of the undertnb 
lug in the nelghliorhood of 

Spring and of Washington 
Streets These caissons are 
next to serve ns point* of 
departure for the driving of 
tlie twin subaqueous tulx**, 
and, finally thoj will 
form permanent ventilating 
shaft*. 

Because of th<lr magni 
tnde and the proximity of 
Imslmss buildings, tlie exe- 
outlou of this work has do 
matided a goodly measure 
of skill, and, as might be ex 
ported, the aim has Item to 
get the caissons down Into 
position well below the 
gro.uid-wnter lino without 
endangering the adjaetnt structure* Further, the do* 
sire has been to minimise ns far as practicable recourse 
to rather expensive undent!lining In order to secure 
these buildings ugalnst settlement These results havo 
been realised by a somewhat novel departure In the 
sinking method adopted 

1* or the sake of those persons that may 1 h> interested 
In dimensional data let It be said that the caissons 
measure, each, In cross scttlon 47 feet by 42 feet 4 
inches—the Spring Street uiUson has a span from 
top to bottom of 08 feet T inches and the Canal Street 
one has a total height of 00 feet The depth of snb 
mergence below the level of the pavement Is 8 feet In 
each case—this brings the tops of the calHaous to a 
point a short distance alaire mean high water It should 
be apparent that the sinking of these gigantic boxes 
of steel ha* necessitated the excavation of much earth 
in order to get their cutting edge* down to their 
present resting place* in a stratum of sand in con 
nectlon with the Canal Street caisson It was needful to 
break a way through the Interposed cribbing of an old 
dock. This is suggestive of how the Hudson River 
waterfront of Manhattan ha* changed in the course of 
time, for tho modern bulkhead line of the city piers 
Ilea quite 250 feet further riverward to the west 
Talcing them all in all, these caissons are bulkier 
structure* than those of a kindred character previously 
sunk for railway tubes under either the Hast or the 
Hudson Rivers, and yet they hove been got into place 
with marked celerity For 
Instance, the rate of sinking 
at Spring Street has been 
2 OS feet a day while at Cm 
nal Street progress down 
ward waa 4.84 feet a day 
At Clark Street, Brooklyn, 
where the material to be 
penetrated waa the same as 
at the sites of the two vehic¬ 
ular tunnel shaft*, subsl 
denes averaged 24D4 feet 
dally and 68 cnbic yards of 
earth had to be removed 
with each foot of settlement 
On the other band subatan 
tlally 74 cubic yards had to 
be got out of the way to 
effort a similar descent In 
either of the more recent 
undertakings. 

The procedure adopted 
was Identical for both of the 
vehicular tunnel caissons. 

To be specific, a pit was first 
dug 10 feet deep and dimen¬ 
sioned to correspond to the 
i roas section of the caisson, 
and In this excavation 
which reached down to 
ground water, the steel 
frame of tbs caisson was 
erected and the plating riv¬ 


eted into place When completed, compressed air was 
applied from an asMxdaie air plant Installed for the 
purpose, and the actual process of sinking was started 
Thl* consisted In removing the earth lying within the 
area 1 Mm tided by the four tutting edges of the rectangu 
lar structure and then iu hoisting the spoil* surface- 
ward through two tube* equipped at their upfier ends 
with Miiltable air hubs The lower chnmlier of the cals 
*on was, in effect n diving tiell and the function 
of the compressed air wits to hold the outlying water 
ut hay so that the wind hog* could clear away the ex 
posed muck, ro*k, eti 

As Is pretty well known, ordlnarv caisson sinking In 
forming foundations for sky« ropers, bridge piers, etc 
entail* rather rigorous treatment of the men when 
passing up or down through the muck lock, for pro* 
4 totis lit tie time Is given them for readjustment to the 
(hanging air pressures. Further, because of their 
limited si sc, the muck locks can accommodate only a 
few operatives ut a lime—a feature likely to involve 
peril In ease of an accident culling for the speedy 
exit of a whole (row To mlulmlie thl* haxard and 
otherwise to provide better for the physical wellbeing 
of all concerned, the vehicular tunnel caissons were 
fitted with what Is termed a T-bc«U lock which was 
set between the two muck locks of each structure and 
lluked with the working chamber by an Independent 
hoist or tube Thl* 8t>eolal lock was elliptical in crows 
nectiun, being 8 feet wide by 4% feet high, and 20 


feet tong. A bench •at¬ 
tended along each stda, and 
then m room month 
within for the dnaMamki 
occupancy of a whole shift 
or working gang at fifteen 
It tMbto 
for the outbound or the In¬ 
going crew to undergo de¬ 
liberate decompress! oa or 
compression, as drenrn- 
stances required, and thus 
obviated subjecting them to 
sudden alterations of pro* 
euro which frequently to 
dure more or lees serious 
physiological disturbances. 
The T bead locks as well as 
the muck locks were so 
placed that they were al- 
wsys above the water line, 
mid this served as a safe¬ 
guard in case the air sup¬ 
ply failed or It was no 
longer feasible to maintain 
a sufficient pressure. 

Iu sinking the calssous the maximum air pressures 
employed were 2*2% pound* for the Spring Street cals* 
son and 27^ pounds In getting the Canal Street struc¬ 
ture down to Its deeper resting place Operative air 
was furniHhed by a battery of compressors capable of 
providing 2800 cubic feet of air per minute In other 
words, this waa the buoyant impulse which sustained 
the gradually descending caissons and, Incidentally, kept 
out the ontlylng water And now we come to tlie moat 
ticklish phase of the entire Job. 

As may lie readily grasped, the settling caissons re¬ 
sembled In principle the downward motion of gigantic 
pump pistons owing to the (Jose fit of the contiguous 
walls of earth aud to the fact that water enveloped 
them on tour sides. One of these caissons was sunk 
only 20 feet away from the foundations of neighbor¬ 
ing buildings and reached to depths considerably be¬ 
low the lower limits of these adjacent substructures 
It was Imperative that counterbalancing air pressures 
Nlimild lie brought into play so cautiously and skilfully 
that tlie movement of the caissons would not provoke 
reactions of the ground water that would be Ukely 
to wash out or cause the displacement of the soil bus 
talntujr the weight of the near-by business edifices. 

Kach pound of air pressure applied within the work¬ 
ing chamber of either caisson produced a buoyant or up 
lifting movement of about 144 tons, carrying the cais¬ 
son s weight in large measure and Incidentally prevented 
the outlying water from rushing Into the chamber 



The Spring Street 


above, at an aariy stag* during Ha fitalttag- 4 


Conversely, bad the air pres¬ 
sure dropped suddenly there 
would have been a corre¬ 
sponding Invasion of the sur¬ 
rounding water and a co¬ 
incident undermining of the 
woUa of the pit Such an 
erosive action would have 
menaced the property flank¬ 
ing the excavations. The 
problem was Intensified with 
each toot of sinking, because 
the added air pressures re¬ 
quired exerted a greater 
force upward Had this 
reached a point where it ac¬ 
tually could hare raised tbs 
cutmoo, the tonneufteot poo- 
tton or inwayd flow of the 
water would hare bead akin 
to that prorehed fey *n 
^abrupt dtopla pr cew tf e lyttto 
in tb* working chamber* 
fdffnhat this peril the OtpwK- 
ent sens adopfedef to*6- 
lftg the uftper section at eewfr 
4dmt with A oompereatlwg 
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twmtntMii Tfif ttBuft. 
’to* inertSratfer 
jtiriMaafo, 




















SCIENTIFIC AMERICAN 


258 


Oetpbw't, 1881 


BUMJutnM 
Ag f a— M le 

R ECENT Ttaiton at 
McCook Field, the 
homo of tbe Engineering 
Division of the Air Serv¬ 
ice at Dayton, Ohio, 
have been astonished at 
the gyrations of a 
brightly painted three¬ 
wheeled vehicle which 
baa boon dashing to and 
fro between the build 
Inga and among the air¬ 
planes on the Add under 
no visible means of con¬ 
trol It Is often seen 
to approach a group of 
persona blowing Its horn 
wildly, and then when 

uorel ptidDaUc camera The radio-controlled car ncmtljr developed by tbe Enrlaearing OMaton of the Air Service at McCook Field. apparently about to 
Dcalfcmed by A. H. Lio- Dayton, Okie, atamtop «tiH aad under way otrlke them, to atop 

w onm e y s r , the Survey’s short with screeching 

leading photographer, the tbree-and a half ton giant, either side which give the camera front the appearance brakes, hack np with loudly clanging blow, make a 

hanging from tba celling, dispenses with the perplexing of a huge jack in tho-box. sharp turn to tbe right or left, and to start off in tbe 

problem* of alineaent, focusing, etc, and responds to Aa previously pointed out, the plate-ladder of the opiioslte direction (.rest m>*tlflcutlon has been shown 
direction by electricity or by hand more readily than marvelous machine Is firmly attached to the main frame as to the method of operation of this car, some visitors 

does the tiny kodak to the grasp of a steady pair of and extends Into the darkroom It has an nutomath even wondering If perlmiw h combination of weather 

gats. Nowhere are higher standards of accuracy main- plate-centering device, aluminum drip-trough, half- and newly made home brew mny not have bad a deity 
talned than in the Federal Survey, and that absolute tone screen holder, sereen-dlstunee-regulutiir, spring terlous effect upon their olmervutlonul power*. They 

scale Is secured In tbe reproduction of every map U support for holding the plate In position, and a rubber are oft times mnslderublj relleced to leurn that the 

due largely to the fact that the big machine Is exact curtain which keeps out the light during exposure car Is actually performing as they hare seen It, though 

In every movement to the smallest fraction of an Inch Just beneath the pinto-holder are four hand wheels tbe mystery Is lessened but slightly when they learn 

gave for the bellows and curtain-slide, which are of which make one thtuk of a pilot house Two of the fhut the movements of the car are controlled entirely 

rubber, the camera Is an all-metal affair Flexure and four function the lens giving It horlxnntnl or vertical by wireless signals, wfrith are sent out from the radio 

distortion of Image—faults which are common to the motion as you will The others move the bellows and station at tbe opposite end of tbe flying fiold The 

ordinary make —are unknown to this marvel of the pic- regulate the matter of copy distance All fonr wheel* fact that Hit re 1* no aerial or antenna system visible 

tore world A rigid tubular steel frame, ten by sixteen are counciLcd b> thalu gear to square revolving rods, merelv adds to the mystification 

feet, is suspended from the celling by springs so at- along which slide hovel gears, on assembly which i»er ’1 lie < ar is of cigar shaped construction, about 8 feet 

tacked as to offset any possible vibration of the build rait* motion to be communicated to the gears at any lung mid runs un throe pneumatic tired wheel* It 

Ing From this massive framo hang the several parts liolnt In their travel And if the photographer chooses trinds at siieeUs ranging from 4 miles per hour to 10 

of the camera, In the operation of which the usual to operate the machine from the darkroom, he can mites per hour and the controls are so finely adjusted 

method of copying la reversed In one corner is the peep through a little red window nnd Watch the cop}- that It mny lie eusllj steered along a narrow road way 

plate-holder, projecting a ways Into the darkroom In holder and lens swing Into position for the picture An examination of tho interior of the mr shows an 
front of tbia la the bellows, terminating In lens and This U a steel frame carrying two heavy glass plates amusing nnd confusing collection of batteries, switches, 
prism, attadisd to a carriage which moves on two four by six feet The copy Is placed lietwcen them, wires, vacuum tube*, potentiometers, relays, magneto* 

parallel rod-rails. Besting on this carriage and travel- but perhaps >ou arc wondering how, for the illuatra ete„ all of which are, of course, necessary to tho com 

Ing at right angles la a second carriage suptmrtlng the tlon seems to have them permanently fixed This Is plcto control of the apparatus. The must Interesting 

copy-holder. And here Is where tho process differs from true as regards the front plate, whUh Is ever In cor- part of the apparatus Is the “selector’ which is In 

the ordinary practice, the lens and copy-holder move rect alignment with the lens and plnte-holder The reality Hit heart of the entire control *}stem, \arious 

toward or away from each other, according to the alae rear glass, howover, drops back from the top, lawkwise, combinations of dots ami dashes are sent out by means 

and scale of map desired, but tbe plate-holder remains when you turn a bawl wheel at tbe side of the frame of a specially constructed transmitter, each combine 

stationary Inside the darkroom. This dispenses with This releases eight felt-covered cams (four on each tlon railing for the accomplishment of a certain opera 

the constant squaring up of camera and copy-holder and side of the frame) and when the copy is Inserted, tlon of the control apparatus It is the function of this 

practically eliminates the time-consuming operation of either from tbe top or from tbe side, the wheel Is again selector to “Decode” these various combinations of 

focualng, The lens is moved forward or backward by turned and the rear plate Is Jammed against I lie front dot* and danbra which are sent out, and to close the 

the motion of tbs first carriage, which opens and closes If perchance the copy should fall between the gt antes cl mill a to tho desired controls The selector makes It 

tho bellows in accordion ifye fashion Tbe uniformity at the bottom, the operator can “fish” It out with ape- powUhle to put Into oi*»rutJon any one of 12 distant eon- 

of bellow* movement la fQgulatcd by laxy tongs on (Oont/nsed on page 363) troln in lew than one second 
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Behind the Exhibits 

Departments and Activities of a Museum Which the Layman Never Sees 

By Allien A Hopkins 


AS we man through the halls of a groat museum wa 
/a, are prone to think that the exhibits require little 
pn^mratlou before they are shown to the public The 
▼ery reverse In the fart, and a few astounding state¬ 
ments can be made which may not be true for all 
museums, yet are correct for the greatest of them all, 
the American Muacuin of Natural History In the first 
place, about four-fifths of the material is in storage, 
not necessarily boxed up and piled in storerooms, but 
arranged in fireproof, dustless rooms, rases, presses, and 
other container**. The rooms seem endless, yet if a 
student really wants to sec bird skins ultorlginal skulls, 
prehistoric stone Implements, etc., he will find a col¬ 
lection so extensive that the volume In almost appalling 
For example, the ethnological collection embraces 
100,«I0 catalogued specimens. There are 200U human 
crania, 000,000 insects, 100,000 bird skins, 100,000 in¬ 
vertebrates from one expedition, and so on It might 
well be usked why only twenty per cent of the objects 
acquired are shown The answer la simple, for In the 
case of Natural History the vast majority of the spool 
mens are in the study aeries, not only because they 
would ultimately be ruined by exposure to light, but 
because the display of all material would only confuse 
the visitor Moreover, no museum has room to show 
everything, and a careful nelcUlon is made of objects 
of the greatest educational value. These are so dis¬ 
played as to enhance their interest and attractiveness. 
The alms of a museum of natural history are multifold 
and might lie defined as follows 
The purposes of a great national museum of nat¬ 
ural history are (1) To procure by its own explorers 
or by the voluntary assistance of independent natural¬ 
ists the actual specimens upon which accurate knowl¬ 


edge of the animals, plants, and minerals of the earth's 
surface, and more especially of the national territory, 
Is based, to preserve and arrange these collections for 
study by all expert naturalists, and to facilitate, di¬ 
rectly or iudirectly, the publication (In the form of 
catalogues or monographs) of the knowledge so ob¬ 
tained, with a view to Its utilisation, not only In the 
progress of science, but in the service of the State (2) 
To exhibit In the beat possible* way for the edification 
of the public, at whose charges these collections are 
made and maintained, such specimens as are fitted for 
exposure In public galleries, with a view to the Intelli¬ 
gent and willing participation of the people in the 
maintenance of the museum As the museum is em 
phaticaUy ,4 for the people,* 1 special attention is given 
to making the exhibits attractive and Interesting, as 
well as instructive 

While the American Museum of Natural History can¬ 
not claim to ha>o originated the idea of displaying ani¬ 
mals amid their natural surroundings. It was the first 
large museum in tho country to adopt this method 
which it has since carried out on a large scale In the 
well known "habitat** groups. In the museum were 
also developed the methods of preparing and mounting 
the skeletons of extinct animals that have resulted In 
such mounts as Brontugaun* and Tyr***o*4ttrut, and 
the series showing the development of the horse, so 
that they might be something more than an assemblage 
of uninteresting bones 

It is with the greatest liberality that this museum 
gives the results of special methods of preparation to 
the scientific world, and while the great public, to the 
use of which the great structure is so largely dedicated, 
cannot, of course, be admitted to the laboratories and 


preparation rooms, yet our readers will be enabled to 
visit plctorftally, at least, these veritable hives of sden- 
title industry. With the permission of the Director, 
Dr Lucas, and under the guidance of Mr, Miner, As¬ 
sociate Curator of lower Invertebrates, the writer spent 
s most fascinating day In the huge building, which is, 
by the bye, 710 feet long 

In the basement Is located some of the Shops which 
require considerable apace, as the carpenter hop, 
where cases of all kinds are made as well as the won¬ 
derful queer-shaped pieces of wood tor the **10015001” of 
animals, called “armatures.” The Museum staff have 
designed cases and moth-proof containers of all kinds 
which show gnat Inventive skill. In tike Museum of 
the old school, and then are many of these, the objects 
were exhibited In a cold, formal way, out of eon tact 
with tho real environment, and the skin was painfully 
stitched to gunny sacking covering the skeleton. The 
skin was distended by the judicious use of sawdust 
Now all is different A field staff goes to Africa. They 
an extremely versatile, some study the jungle, some 
study the rocks; others photograph or make color 
studies, while still others spend their time in Investi¬ 
gating the habit* of the huge animal who Is unknowing¬ 
ly facing the bullet from the elephant-gun of the natur¬ 
alist-hunter 

The skin and bones are preserved and are Shipped 
home. A year or so later the staff members reassemble 
end begin to visualise what they have seen in far-away 
Africa They build an artificial Jungle of wire, wax, 
celluloid, gists, and the thousand and on* articles which 
these up-to-date 4 ‘preparatory consume, for the old- 
time taxidermist is in the discard The srftft paints 
the ftsckgropnd j the sculptor models In day Die great 
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Wad groups have been the delight of thousands. The 
nm$ general plan la adopted throughout the other 
Mds of endeavor, such as ethnology, anthropology, 
geology, palaeontology, and mineralogy 

|n the palaeontological portion of the geological field 
Ih* sp ecime ns begin to be prepared In tlte locality where 
the find ocean. The fossils are covered with plaster 
o t parts and gunny sacking, together with a sufficient 
quantity of the gang^rock to Insure the great or leas in¬ 
tegrity of the remains. On arriving at New York, the 
bone* are carefully removed from the matrix and a 
huge flexible drill, llko a gigantic dental engine, serves 
to fit the various bones together The gaps are finally 
fitted In and the huge articulated extinct animal stands 
oat In three dimensions, or flat against a slab l*rogress 
photographs are constantly being taken so that an Im¬ 
perishable record Is made of tbo way it was all done. 

Wak flowers enter Into nearly all of the groups, and 
It waa Sound necessary to Invent a whole new process, 
which Witt form tbo subject of a subsequent article 
SopietlnieB tin flowers are required, and the museum 
has to have a tinsmith who can make anything The 
glam blower la an important artisan, we might almost 
say artist, his services are constantly required, espe¬ 
cially for making models of insects, invertebrates, etc, 
and he Is all essential when marine groups are being 
made 

This brings ns to, perhaps, the most Interesting 
phase of this fascinating subject—th© Invertebrate 
groups, which are gradually spreading from window 
to window In Darwin Hall. This series portrays the 
Invertebrates in their natural surroundings, and serve 
to emphasise certain biological principles whch cannot 
be enlarged upon here further than to say that theae 
groups Illustrate within themselves all those laws 
Which tte at the basis of the doctrine of evolution, to 


the presentsthm of which DarWln Hall Is dedicated 
The making of these groups requires years of time 
Hundreds of studies may be made In the field, from the 
objects themselves often drawn from observation under 
water, or under the microscope These studies are by 
various bands and are allowed to accumulate for four 
or Are years when the actual work of preparation Is 
begun. The general physical presentation is discussed 
and small models like those designed by stage directors 
are made After all Ideas have been carefully 
threshed out, each one begius the fabrication of his 
part One man takes crabs, for Instance, remove* the 
body from the shell, models a non Imriy, pub* It back 
In tho shell, articulates legs and claws and paints— 
for all time—the colors which were all too-evanescent 
in Its brief life on the sandy bottom Then there is a 
whelk, a hermit crab, and a snail, all are treated in 
the samo way There Is eel gross to be cut out of 
sheet celluloid colored by hand und with the airbrush 
Meantime th© artist lima been painting the background 
on successive sheets of glass wblib arc constantly be¬ 
ing tested for the effect The making of seaweed is a 
large order, but with iranehes of a half doxen different 
designs this jtart of th© work goes quickly enough Tho 
aped mens are studied lu alter and photographs and 
drawings brought down from Wood* Hole, or else¬ 
where, and the next operation Is to fix them permn 
nently lu wax or glass, for orgnnlc msttor will decom¬ 
pose quickly, or if preserved in alcohol becomes so de¬ 
formed and bleached that it Is a travesty of the living 
anlmul The animal life, with the exception of hard 
structures, such as shells. Is an assemblage of models. 

The mussels on the piles are the actual specimens 
which were preserved in alcohol and afterward taken 
apart, tho soft portions cleaned out ami the shells 
reassembled with wax and cotton The worm tubes 
are the natural dried specimens recolored The star¬ 


fish was also dried and 
prepared with a wax 
foundation, tbo tube 
feet being mod el ed to 
glass and inserted. The 
tnbularian hydro!ds 
were all separately 
blown in glues and 
wolded together to colo¬ 
nies, the sketches made 
In the field ami the 
original alcoholic aped 
.mens being used as pat¬ 
terns The color was 
sprayed on with the 
air brush, the finishing 
touches being made by 
hand lu the usual man¬ 
ner with paint*. Hun¬ 
dreds of tentacles for 
the sea anemones, drrl 
for the ffrrpmiid /fy- 
rfrtWdcJi dlattihu*, and 
even some of the sea¬ 
weed are also the work 
of the glasa blower, but 
perhaps the best work 
In this lino Is the mod¬ 
eling of the Jellyfish 
and the squid The former U entirely of glass and 1 h 
u masterpiece of the glasablower*s art, while the pe¬ 
culiar translucent*? of the squid s body could bo ob¬ 
tained by no other medium The coloring of these two 
models b> the Japanese nrtfst la also a triumph of 
skill Much of the animal life, however, was modeled 
in Much materials as wax and celluloid A single ex¬ 
hibit may consist of 200,000 to 300 000 objects fashioned 
by the hand of man so that It Is little wonder that three 
or tour ytnrs I* u little period when a group like thla 
is considered Tlte expense which runs up into thou¬ 
sands is fully Justified on account of tho permanency 
of the exhibit which, with proper care, will be In 
existence long after our grandt htldrcn have passed 
away The brynxoa group is most popular, for we ap¬ 
parently look through a huge magnifying glasa three 
feet in diameter, at a bit of the bottom of the sea 
when* the seaweed Is three feet high AU«* to Won¬ 
derland never saw su«h a queer assemblage of wax, 
glass and other ohjoits, for everything Is laid under 
contribution, and tho effect is the sumc as If actually 
viewed with a magnifying gla*H of normal slxe An¬ 
other magnifying glass will show ua pond life to a 
year or bo as It is now In proct*M of const ruction We 
have dwelt particularly on the Invertebrate groups, be¬ 
cause of th© Invention wlilili hns been displayed by 
ull these habitat 1 groups, but particularly those deal¬ 
ing with the lower form of animal life, for though a 
bird or animal group may require painstaking labor and 
the skill of the sculptor thiy do not require as much 
Invention aud resourcefulness as do the lower Inverte¬ 
brate groups 

It might well be asked If tbo time aud money which 
are expended are justified It Is, Indeed, a wise expen¬ 
diture of money for tho creation of educational exhib¬ 
its which will prove a delight to the iieopl© for a century 
or more to come 
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The Science of Athletics 

What Is It That Distinguishes the Star from the Mediocre Performer? 

By Charles W. Paddock, Olympic Champion. 

f 

T HBBU are two oharacterJntlr* which go to make an benefit burines* as well as physique, and whan the ktyfrid be e ng aged in peter to a contest of COO*** 4e» 
athlete, muscular development and nervous energy practice days are past, yyti will have the satisfaction fit pends upon tbq amottat of playing' that baa been don# 

It makes no difference bow many other qualifies fading that you can conquer In compete tire sport, by the Individual For example If It Ware trade, and 

Hons a man may have, If he does not pos se s s both of which la one of the moat satisfying of feelings, ths man had ran several seasons. In high school and 

those In at least some small degree, he will not make a The old theory used to «be that In order to attain college competition, a couple of weeks* running abd a 

success In any kind of competitive sport success in athletics a man could do nothing das but week devoted to starting practice wduld ba about all 

A man who already pommwsch luitural physical prepare himself for his own particular event to the that was necessary, providing always the contestant was 
strength baa a distinct advantage over the man who exetmdon of any other work That Idea does hold already In good physical conditi on . 

Is forced to develop it through a course of rigorous good. In that a man can really be a champion In only If the athlete had never competed In that tern of 

training Because the nmn who is a born athlete, If me athletic endeavor at a time. This is the age of athletics before, or Indeed had never taken an active 

he spends an equal amount of time In training himself, *ttcUUsatloQ, no doubt of it, and If a man will take part in any kind of competition, there are strand 

will become a super-athlete, and a champion How- up one event and religiously perfect himself In It, be methods of enjoyable exercise which should prove 

ever, It la not Impossible for a man to become a great will certainly succeed. Of course there are a select strengthening, particularly If the form of sport cow- 

athlete, even though be W handicapped by a poor few who can do a nmrfber of athletic feats well, and a templated was of a strenuous nature. Thera is nothing 
physique In the beginning Indeed some of our great- few who hare become stars in two or three different which will develop a boy or young man so quickly 

ost performers today are men who do not have the Adda Many collage men become proficient in both or so well as swimming. Bicycle riding, too. If not 

appearance of athletes, and yet possess an uncanny football and track, but there are very few who become engaged in too strenuously is wonderful excreted and 

degreo of strength In certain fields of physical endeavor champions In more than one kind of competitive sport, walking, along with either of these, furnishes a comM- 

Itlcfamond W London of Vale Unlverrity, Olympic The victory of Miss Mary Browne of California In the nation of muscular development bard to surpass. But 

Champion In the high Jump does not have the appear- southern California Golf Championships coupled with If swimming Is the form of spent the neophyte desired 

ance of an athlete, yet be has so developed himself her brilliant career In the world of tennis makes of to perfect himself In, then a great deal of running would 

as to bavs a greater amount of spring in his legs, than her one of the most notable exceptions to the rule jirove profitable. In the first place It Is tbs dirset 

any other Jumper in the world Morning, noou and But outside of specialisation the theory that a man opposite of swimming and develops an entirely different 
night be skipped rope, jumped for imaginary apples, can do nothing else but athletics, If he is an athlete, is set of muscles. So tliat wlten the runner becomes a 
hung high on imaginary branches, until U tiocame with Incorrect Indeed, athletics is similar to business In swimmer be can tell tike progress he Is making by the 

him a habit to Jump Then when he first attempted that the star performers in each field must have relaxa- degree of soreness which be experiences. This soreness 

leaping ths high Jump bar he wore heavy shoes and tlon In tlte other In order to be at their best of course Indicates that other muscles are being devel- 

clothing, and when at last he whs able to dear high For several years the writer has been engaged in oped, and unless you swim a very great deal which Is 
heights In such garb, he donned a track suit and newspuper work and mlicR* studies and at the same not good at first, then It will take you a much longer 
spikes, which gave him the ItghlHome feeling thut ho time has been doing track work The two have gone time to develop your muscles. Again, in swimming, lfs 

impresses the spectator who waUhcs this slim, unuth hand in hand, and each has been benefited by the your chest nnd shoulders and arm muscles which receive 

letlc looking person clear heights wlihh natural born other Because of that need for relaxation, athletics the most attention, and by running you have also dsrveh 
athtetes dare not attempt But in golf and tennis, was first taken up In order to erf ate a definite inter- oped leg muscles ns well When you become a cham- 
and more particularly in running nerv plon, that extra development which the 

ous energy is more Important than mus¬ 
cular development Its a question of 
norves more than strength to sink a ten 
foot put, when it means the match, or to 
avoid serving doubles In the game that 
means the set, or to get off with the 
field. In a short distance race where the 
start counts for everything 
There was a great sprinter in this eoun 
try, recently retired, who was the fastest 
man from the mark among the great in¬ 
door track competitors. His perception 
of the starting pistol report was so light¬ 
ning-fast that bis muscle* seemed to re¬ 
act to the sound of the gun, without any 
mental command on his own part On 
the ordinary man who should start be¬ 
tide him he would probably have gained 
ten yards in the first twenty, while against 
the average track man ho would easily 

gain two yards in that distance, and hardest Bo when they meet Bay, and he 

even the greatest opponents conceded two feet to bis ost In dally exercise, one particular event was chosen, runs away from them In the third lap, they don't know 

start because of that marvelous reaction of his But and It was made k specialty with the result that the what course to pursue If they attempt to stay with 

this little fellow, Jackson V Sbolts of the University real business of life was improved, and at the same him they may hold him for that lap, but when the 

of Missouri, had worked long and hard to gain this time a new pleasure was created by watching ths lm* fourth and last quarter la reached they have run their 

advantage. And it was not only the result of physical provement of my work on the trade. race, while the great reserv e that Bay has gained from 

effort and practice, hut was also due to the training to The only difference between my training and that of boxing enables him to fight it through to the end. On 
which he had subjected his nerves any other athleto Is the fact that within a week's no- the other hand If the mlltra pursue their otetel tactics, 

And herein lies the hope for the man of business of tice, providing of course I have not been the victim and watt until the fourth lap to Sprint, though thej may 

keen brain and unresponsive muscles. He can train of some illness, I could make myself ready to enter gain on him. Bay is so far ahead that they never can 

himself even as Bholti and London have done, to such my hardest competition with every confidence of being catch him. 

a physical state that his muscles will react to his will, at my best That is the greatest pleasure of athletics, Though boxing may help yon In muting, and nm* 
and though he may never have the strength of a Ralph haring the feeling that I am phytically fit So often nine in swimming, and swimming in taunts, ste, ths 

Rose or the speed of a Jack Sholts or the spring of a athletes have found thamaeivea in the worst possible essential stuff of which champions ara m ol ded Is esn- 

Dtck London, yet he will have enough of that muscular physical condition within a few days after strenuous fidence It is produced by nervous ene rg y and thebetfef 

development to pair with his nervous energy which he competition, because they have suffered reaction from that you sorely can do the thing yoo act 09t to 

has gained, to become a champion athlete training and gone to the other extreme of dteelpa- accomplish. 

It has been said that a man cannot begin late in tlon. But if a man pursue a moderate course and The right mental attitude is after alt the ***** fcppor- 
llfo to play any game and become a champion But keeps himself in good condition at all times be win taut part about athletics. Belief In yoqmtf sad in 

there is not very much to that theory It has been not have to train so strenuously just before a great your own sbMlty is certainly one of the fo remost 

upset too many times. It might apply to the gray- contest, and therefore will not feel the need of breaking stepping stones to athletic success. If you have Dsrvous 

haired veteran Who attempted to run a race or play training immediately the ordeal Is over. ener g y and plenty of it and | Aft* belief In yotifot 

football, but even then there have been so many ex- In order that a man may not become weary of the you can develop the necessary m us e te s t hr ough practice 
coptlons the sole can hardly stand Borne of our particular sport wherein be is most adept, it Is a in different forma, of excrete* to toctiotos a atar in 
greatest athletes never began until late in life, and not good idea to engage in come other excrete* port of ths almost any branch of coepMfiri qbrt for which you 
all our baseball player* were born with the rawhide time, and only train in that certain field of athletics are fitted, . , 

sphere in their bands. As for golf any man if he is a few weeks before competition. For the first thing ' And It is netu. qu*tiftou Of stwimljtisylag ritocftr If 
physically fit, or ran make himself so, can by practice essential to su cc ess will be condition, physical condition, within a few mon th s yep Show bo fogra of pngfotentint, 
become a 00 par cent man, and with suAdent bindh It makes no dlfftreooe whaj manner of exercise yon tfira change to anstiw ltilte of uteMfo 
cap can win tournaments. have taken so long as you are fit for the scute* ara plenty <tf thtfo, OMkse|r o ttibg1nt hfott fotiifisfote 

This training to become a champion does not take After gaining your cond iti on, and by that I maaa yettrsett. Tbto stiekfo'tt, Ifoi'tt y*a rat tiri' to fo rite# 
all of sour time Indeed, it consumes Just enough to fading strong and well, having strength and pep, and a week, at toast pfosttor jt Bttfcr 1ftet v tmfojrf*ths 
give a Iran the essential recreation which he needs for bring rids to engage in hard work in the daytime and miorafng befofo bfotheSfi Of ip ths t+fotem White the 
ths pursuit of health It can be engaged in so as to sleeping well at night, tits amount of practice which day** Work li done, * 


E VERYBODY must* at one tune or another, have been puzzled 
to know just what U is that determines athletic ability Jm 
Bomej, Ted Rap and Jock Hutchinson, for instance, three of 
(he world*s best golfers and three of the longest hitters , are of three 
diametrically opposed types Barnes* extremely tall and Willowy, Ray* 
budi m every proportion like a truclfhorse , and Hutchinson* fust the re¬ 
verie — short, slight , way Every game offers similar contrasts — even a 
sprmter u lomeiimej found of gigantic of near-gtganttc proportions, while 
a long distance champion may be small and apparently frail Just what 
is it that these types possess m common that maizes them champions? It 
u this question mat Charlie Paddock* Olympic quarter-mile champion* 
has asked and to his own satisfaction at least answered m (hu article 
It is merely, he insists , a cast of subjecting the museks* by mieiiifeni 
(raining, to the complete domination of the Will—T he Editor. 


to uiuug gave you, wm give you an advan¬ 
tage over the great tfwlmmer, who never 
ran And so the theory hold* true In many 
kinds of competitive sport. Though you 
may specialise In only one, you may gain 
a great deal of asalKtiuice from the partici¬ 
pation In other kinds of athletic*. 

Jole W Ray r considered by many the 
greatest mile runner who ever lived, wins 
his races simply because he had develop¬ 
ment in another kind of sport before be 
became a long distance runner Bay boxed 
a great deal when a boy, and devrioped a 
marvelous chest and long capacity He 
also had a splendid pair of legs. 

The mile-race, as you know, Is usually 
run on a quarter-mile track, and after the 
runners have circled the oval twice, Ray 
start* hi* sprint AH other miters wait 
until the fourth lap to begin running their 
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High Pressure Steam 

A New Departure in Power and Heating Plant Engineering 
By Our Berlin Correspondent 


r-O 


I T had long b««n thought that the maximum effi¬ 
ciency possible at the present stage of steam power 
-engtotering could not to an/ material degree be im¬ 
proved upop. The beet steam consumption figures ever 
recorded in engineering literature are probably those 
•obtained hr HeUmann with a Wolff locomobile (semi- 
etatkmarr engine) 15.5 atmosphere*, or about 230 
pounds Initial pressure and 465 degrees Centigrade, 
live steam temperature, there were used only 3 Z kilo¬ 
grams of steam per indicated horsepower-hour, corre¬ 
sponding to a heat consumption of 2670 heat units. 

That far better results can be obtained by the adop¬ 
tion of extremely high steam p re s sures has, however, 
been strikingly shown by Hartmann, who gave, at the 
recant Congress of German Engineers, an Interesting 
account of the results achieved in this connection by 
Dr Wilhelm Schmidt and his assistant*. 

When the adoption of steam pressures far exceeding 
those so far In use was first suggested, the attitude 
of engineers and scientists alike was skeptical The 
molts obtained In the conns of ten years' operation 
of one high-pressure steam-boiler plant, aa well as tests 
made on a number of high-pressure reciprocating en¬ 
gines, have shown this skepticism to be unfounded 
In fact it may now be affirmed that there la absolutely 
no objection to designing huge steam power plants for 
Initial steam pressure up to 60 atmospheres (about 
$00 pounds to the square Inch) 

There are mainly two fields where “high pressure'* 
steam, that is to say, steam of more than 80 at¬ 
mospheres initial pressure, bus so far been shown to 
be used with advantage, first. In power plants operated 
With condensing engines, and second, the more and 
mors urgent Unking up of power and heating plant 
engineering* Unexpectedly favorable results wore ob¬ 
tained In both these fields. In one case, a condensing 
high-pressure reciprocating engine of about 145 In 
dies ted horsepower with 05 atmospheres Initial pres¬ 
sure, 885 degrees Centigrade Uve steam temperature. 


a 80 per cent vacuum and double intermediate super 
beating, was found to exhibit s working steam cun 
sumption of only 2.88 kilogram (5.18 pounds) per 
horsepower-hour and s heat consumption (Inclusive of 
Intermediate superheating) of 2^070 heat units, as 
reduced to a feed water temperature of sero Ocutlgradc 
in the case of larger units, however, even better result* 
may be anticipated 

When comparing these results with those referred 
to In the beginning, a saving of heat as high as 22 
per cent will be found to have been secured, while 
the opinion, still prevailing, that intermediate super 
beating insures no useful results, has been shown to be 
erroneous. In fact, a coal consumption of 800 kilo¬ 
gram per effective horsepower-hour can now be relied 
upon in the case of large units, with 80 i>er cent 
boiler efficiency, using coal of 7,500 bent units inr 
kilogram. In designing large high-pressure steam power 
plants, the upper part of the gradient should preferably 
be made use of in high-pressure reciprocating engines, 
the lower In low pressure turbines. High-pressure 
condensing engines will mainly be used as driving en 
gtnes for vessels. 

The advantages of high pressure steam in stationary 
plants are especially conspicuous In the linking up of 
power and beating plants The lecturer, in the case 
of initial pressures exceeding 80 atmospheres (450 
pounda), has observed a remarkable interaction be¬ 
tween initial and back pressures In fact, the specific 
steam consumption of unit capacity, with live steam 
tensions of 80 atmospheres and more, and back 
pressure rising to 10 atmospheres and more, was found 
only to increase as the back pressure It will thus ho 
possible without any material loss of energy to use 
higher back pressures than those hitherto employed, 
thus enabling operations such as vaporising and beat 
Ing, heretofore dependent on the use of live steam or 
the direct application of tire gases, to lie carried out 
with exhaust steam Moreover, uny difficulties con 


nectcd with the distance separating the steam generator 
from the place consuming the exhaust steam, wty| pew 
readily be overcome, exhaust steam of higher tension 
being readily led to greater distances Moreover, such 
exhaust steam of higher tension <un more readily bo 
stored in heat accumulators. 1 he beat consumption, with, 
say, 60 atmospheres initial pressure and 3 atmospheres 
back pressure, will not exceed that of the beat con¬ 
densing engines so far in existence At present, In the 
case of thew* engines, alxiut litUO heat units out of 
the 3,000 actually expended will go to the condenser 
cooling water, lielng in chimney coolers ex (idled Into 
the utr or wasted on the heating of rivers and ponds, 
whereas the high pressure, hack pressure engines of 
equal output will enable the same heat to be used 
to advantage for heating purposes 
Distinctly novel points of view should, In the 
llghL of these results, be considered lu the linking up 
of power and beating plants The advantages of 
high pressure steam arc equally conspicuous In the 
case of reciprocating engines and steam turbines, high- 
pressure, back pressure reciprocating engines having 
considerably smaller dimensions and requiring a lower 
initial outlay than the familiar types of coudeuslng or 
buck pressure engine 

Coal Mines to be Developed In China 

OAIj reported to be of u very good quality has been 
found at Chtyamliow, Patpuilien, Chill Province, 
Chlim, according to the Far KntUrn ffcrtcfc The Pekin 
Mukden Hallway Administration lias decided to njierate 
the mine with a cnpltul of $5,000,000 Mex, with the 
view to making the line Independent in fuel supply A 
newly discovered coal field Is also reported In Shantung 
Province, which Is said to contain an Immense quantity 
of smokeless coal Chinese and foreign engineers were 
engaged In tho exploration of the coal field, and tlie 
mine Is to lie developed under Chinese auspices at an 
expenditure of $500,000 


Correspondence 

Tbs addon are not respooribk for wstomrats mads 
m tha corrMpandtnoa co l umn . Anony m ou s oo cnnw - 
afoations cannot ba considered, but tha namas of cot- 
ftipondeots will ba withheld whan so denrad. 


A 8uper*Pneumatic Tube 

To the Editor of the Sctxinmrcc American * 

Since the new postmaster-general sent out his In¬ 
vitation for suggestions for Improved transportation I 
have renewed thought on an Idea which 1 have had In 
mind for a long time, and (hat la a gigantic pneumatic 
tube system, even large enough to admit a cylindrical 
car for both paoaengers and mail Have studied on this 
until I believe It may be the next and most feasible 
•tap In rapid transit 

With a groove In aides of tube for projection on car 
go serve the double pun wee of steadying and as brake 
If counter-resistance of air was insufficient, and a 
resistance flange designed to overcome the friction 
problem, with block system to prevent any possibility 
of cars getting within a certain distance of each other, 
am sure a far greater speed than any airplane could 
be obtained, and greater—in fact perfect—safety as- 
eured i mors perfect safety than any other s ystem, and 
In no way dependent on the elements. 

There wodM be ample hydroelectric power for air 
ooreprossiirs, so no coal would be required So while 
the first cost would probably be considerable, the oper¬ 
ation would be very economical. 

With the railroads almost obsolete and little possi¬ 
bility of airplanes ever being safe enough for the gen¬ 
eral public to hgvt confi dence la them, I believe this Is 
worth eonridsring. A. H. Mobsill. 

WltUmaatte, Oonpb 

Am BxdNtoge of Lichen* 

TotheBffitoref the fienpermo American * 

The wrefc I am eng ag e d upon here takes me over a 
largsporilonoffiowth west Indie ranging from tea level 
to a*e*evatfon «f T08I fact and including desert con- 
fiftten anfi tretdeai toe* with an annual rainfall of 
*10 Ifimt or aura. C onse q uen tly I hard at my oom- 
OMtatf a very rated fiena. I have always been an 


ardent amateur botanist and flowering plants are a 
hobby of mine. For some years I have been struck by 
the very varied Lichen flora of my district and I shirald 
be very glad to get into touch with someoue who is 
Interested In these plants I should bo prepared to 
collect and forward material under numbers If he In 
return would send me correct names for my duplicate 
collection and when a good list had (teen made 1 should 
propose to publish It with nil due acknowledgments In 
the Journal of the Bombay Natural Uittory hocicty or 
the Journal of Indian Botany or both 
I should like to do this purely from the hobby point 
of view and I am looking for the personal element of 
corresponding and working direct with someone inter¬ 
ested hk I am in tlie subject, and not the rending of 
specimens officially to a museum which I And unsatis¬ 
factory 

Perhaps yon may know of someone on yoar side of 
the world who might care to write to mo nlwut this 
If so the address given will always find me 
The Agricultural College, Ueoou»n 1> Avstead 
C oimbatore—Lawley Road P O, South India 

Industrial Depression 

To the Editor of the ficismrrrc American 
Is there no cure for this, and what is the actual 
cause? We were all advised to work and save to 
remedy the affects of the waste of war Everybody, 
nearly, has done so (If cutting off luxuries, wearing old 
clothes, and generally doing without Is saving) There 
are also bread lines la cities and men strong and will¬ 
ing, unable to get work. It Is an axiom that “wealth 
and money** are “labor or results of work ” Then here 
Is “wealth or money” being wasted and refused The 
demand Is always there, the material Is there, and the 
labor A there What Is miming? It must be the go- 
between capital or money In other words, a piece 
of paper or pieces of metal Surely, human brains 
can find a remedy for this. During tho recent war tho 
human race made aa Immense effort, perhaps tho great 
eat It over made—and the purpose—the destruction and 
Injury of their follow men and destruction of valuable 
material gnd prop er ty If an effort for that uuspeaka 
us purpoet can be madl and paid for, surely there must 
bo the means to pay la an effort to supply the de¬ 
mands of the human too*. There Is certainly some¬ 
thing seriously wrong with the arrangements. Is it not 


the medium of exchange? We are unable to bArier or 
exchange our work or goods for others that we want 
Cannot some of your readers suggest a remedy? Is the 
whole banking system wrung and the gold standard, 
or are we to await another war to make things better? 
Kamloops, H C Abtiil'b Sherman 

Amos W. Hart: Edward W. Bym 

B Y a curious coincidence, there died in Washington, 
D C, on September 21st, t wo of the members of the 
Washington patent Imr of longest «turuling, and both 
of long connection with tlie Ann of Munn and Co Mr 
Amos W Hurt was In his eighty first jenr, und until 
the Illness width resulted in his death he had for 54 
\earti been on the regular staff of Munn and Oo Of 
course he was In this office longer than any one else 
ever attiuhed to It, and we venture tlie assertion that 
few business connections stand the strain of years as 
welt as did Ids r llie members of the Washington 
office of Munn and Co are fluttered by the Idea that Mr 
Hurt wus In many respects a remurkahle man He 
laid unusual In format (on, rare Intelligence, great In¬ 
dustry, and extraordinary conscientiousness He was 
one of the finest of the many representatives of that 
class of highly capable professional men who prefer to 
settle Into the orderly disc hurge of tlie duties of a re¬ 
sponsible position, rather than assume the leas agree¬ 
able tusk of carving out an Independent career It is 
men like Mr Hart who go farthest toward refuting the 
Impression that one sometimes gets, tluit a professional 
man who is content to work on a salary must neces¬ 
sarily be of less than the foremost caliber His 
authorship of “Hart's Digest of Patent Decisions" 
would slone establish bis professional standing, if his 
long and honorable career In the office of Munn and 
fJo were not cited at all 

Side by side with Mr Hart there sat, for many years, 
Mr Edward W Rym, ten years Mr Hart's Junior 
Though not with Munn and Co at the time of his 
passing away on the same day as Mr Hart, Mr Byrn 
Iiad spent practically his whole business life with them, 
prior to his retirement from active practice several 
years ago He was a man of the same type aa Mr 
Hart In its personnel and In Its recollections the 
office of Munn and Co, Is the poorer by virtue of their 
taking off, and the patent bar of our eapltal city la a 
loser only In less measure. 
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Making Lenses In America 

How the Electrically Heated Melting P<A b Putting Us on a Par with Gentusy 


T 1IMUC wai a time when almost every telescopic 
peek at the heaving prat tk wily every binocular 
sighting of a dlstsnt object on land or sea, evtn that 
Interesting glimpse a close np of the stage through 
oiwra glasses wan a tribute to Germany But not 
today 

Hken was a time when the whole world looked to 
the troublmw nation for moat of it* fine lentee for 
the bulk of Its optical glaw of every sort In thia 
country when we thought of lew** wf Instinctively 
thought of that highly scientific dty Jtua where 
dwelt and tolled a painstaking and thor Highly acbooled 
guild of glass wirktru German trude propagandists 
saw to It that wc did 

Dut we dun t today A new AmirUan Industry with 
electricity fl aid sees to it that we don t 

that new Industry s rial reason for being Ilea In 
the fact that when tho United Htates went to war In 
1917 the army and lwvv hud to recruit binoculars 
hand telescopes tvtn pearl m iunt*d opera glasses from 
the homes of AmcrUa so that tba flghurs might see 
There was no other source sufficiently prolific The 
supply from the usual sources was cut oil 
The supply never will be cut off again There Is an 
American optical glass Industry which is capable of 
producing every type from tinUst discs to great lenses 
large enough and accurate enough for the most power- 


formerly, the glasa-anpeallng furnaces of this 
country were all fuel fired They bod tMr limitations 
because their temperatures could not always be oon 
trolled accurately enough for the making of finest 
lenses even in the small since They were helpless 
before the task of producing the Urge ones demanded 
by modern astronomy 

Then came eloctrhitj first tbs batch of glass is 
melted pr esse d Into soft blocks and then put Into 
electric lehrs for annealing and pro p er coding Once 
It was a good lehr fuel fired which maintained a heat 
that varied not mon than 10 degrees Centigrade from 
normal The electric holds this variation down te leas 
than 8 degrees In the cooling after the glass la an¬ 
nealed the heat deensse Is accomplished with amaalng 
steadiness In one set of exhaustive tests the torts 
tlons from the desired mean temperature were less than 
one per cent 

Ibis control Is automntk A set of thermo-couples, 
acting as thermometers is put Into various parti of 
the furnace constantly measuring the heat and record 
log It outside These thermo-couples are connected to 
beat-con trolling apparatus which changes the feed of 
current so as to hold that heat uniform 

Where exact temperature cydet are needed for a 
series of anneals on glass products they can be repro 
duced any number of times with hairline accuracy by 


T wbo Q — mto r OpnM Hn T«n with 
Oritr «IW Sfeart Stop 

F OB five years a 8209 fcv-d turtogsiNTsfcr has bga 
operating in the p ftwer plant of tho Otty of dates* 
toon province of Eateatcbewmn, Oartidi» without a 
breakdown to roar the eouttufttty of tta jperfurmnoe 
This, while not a record, indicates a sturdy mates alw* 
that carried Its load dssplte the severe handle** of 0* 
tremes In temperature, which are common in that por¬ 
tion of Canada In which tho generator la located, and 
which might well be taken as sufficient Justification for 
any Irregularity of operation that note a machine Wright 
show 

The unit was installed by the Weattagbouao Company 
in 1914, being put into operation November 24 of the 
same year Rxcept for a abort period in tho summer of 
1919, It has heed continuously available for sftrvtesi 
Furthermore the unit was not taken off the load at that 
lime on account of mishap to tba electrical unite of the 
machine proper 

According to the chief engineer of the OUy of flukt- 
toon the periods when the unit was not in operation era 
not on account of noo-avaJlability for service, but on 
account of the load being eo light at tba time that It 
could be carried by a smaller turbine. 

Other performances art stated by City englneem In 



ful toUw pcs In the world thanks to ilectri lty Right 
now It Is tnrnliif, * ut 40 Irn h lens disks wltoep quality is 
not exceeded by the output of Teua or any other glass 
producing point 

A lOliub It ns' Made In America 1 A few >tars 
ago such s thing would hive leiu hsited Nobody 
In this c< untrv att« mpted the making of such a lens 
Why try ItT let the < cruutu make it 

Nobody here could do It prlmlpally because even 
if a sufficiently large potful of sand anl potash and 
litharge and the other elements wore melted and 
stirred at the right temperature—say 2 200 degrees 
h nhrenhelt —nobody knew how to cool It down in 
a dependable scientific manner 

tooling of glass is a science To cool a huge block 
such as that from whUh a 40-Inch lens Is ground 
requires weeks and there must be an accurate steadl 
new of heat such as Is little known In most industries 
If the block cooled faster than a few degrees an 
hour If It cooled rtrore quickly in one part than lu 
another or If the rate of heat decrease varied much 
from a required schedule tlien stress linos would In 
evltably appear These strains are ruinous to the 
accuracy of even the most artfully ground lens for 
grinding and i&RkMng nffetts ml f the surface Also 
the strain might cause thelMMNk crack at any stage 
of Its production thus wasting much expensive effort 
and material 


operating the control Instrument with a time-keeping 
motor supplemented by a simple cam set to produce 
pro ktennlned rates of heating and cooling 

ibis sort of equipment made possible the manufac 
ture last spring of the country ■ first perfect 22 Inch 
disc and more recently of tho 40 Inch piece In tbs 
same factory These glass blocks come from the an 
nesting processes—which take twelve days la the case 
of the 22 Inch disc and twenty eight days for the 
larger one—ready for the grinding first with coarse 
abrasives and then with fine and finally for polishing 
with rouge under a felt tooL 

These polished slabs undergo a critical Inspection 
which U the test that approves or condemns the 
methods used in the furnaces, \% Is In this Inspection 
that use is found for Instruments such aa the polariscope 
to determine whether annealing la perfect and the w>ee 
trometer to measure the refractive Index of the slab 
under examination 

If the glass falls to meet the tests, the loss is eon 
ridersbl* for good optical glass ts no common product 
The even heat of tho electric funtaot throughout Its 
Interior due to electricity ■ peculiar quality of outturn 
radiation and the furnace s perfect tariff atite, Its exact 
control and Its freedom from all gases that aright con 
marinate the furnace charge, are proving to be the 
factors enabling America to meet Germany and its 
vaunted Jena on an even competitive basis 


summary, they show that the governor operated between 
extremes of load which varied from 800 to 2800 kw In 
perfect control The only portion of the entire equip¬ 
ment that was ever removed was the pnernor pedestal 
cap for the purpose of renewing a gasket on the bland 
runner Joint The condenser too, has proved reliable 
On one occasion when Ice shut off the water Intake 17 
timet lu an eight hour run ns trouble to the tubes qr 
plates occurred under this unusual strain lbs Lu Blanc 
atr pump neisr has given any trouble with condensing 
water at a proper temperature, having shown that it 
was quite easy to run as low as print six from tbs 
barometer, at an loads. In coachalon tbs chief engi¬ 
neer stated that any records of ternaries of this unit 
exceeded those guaranteed by the Wasttnfthoue* Oom* 
puny 

In regard to the graph ajso p rep ar ed by the titty rifi- 
dala, two runs of long duration can be noted. The 
first of these ts from October 8,1918, to April 2ft, *9lT> 
and the ascend from Jana U, 19tT, to 1Isrfh, ltift la 
the first run the load doctor *** d&fiper osnt while ta 
the second it was 488 par cant 

An inspection et Urn unit w*t wte* to A ** **, ttftfc 
at which titoe no rigl s p w fi to to wore ntestony, an an 
wear wan notiesabjte 

tones that tim* tbs ehtaf sagttete states thatthg unit 
has been ofwrftttegtetitohfltot^ tori OtovW* fs ftc qi tond 
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From the laaide of a smoke screen, looking oat 


How « Shut Battle la Fought 
Today 

I MAGINE thirty-right real torpedoes 
rushing suddenly at row ship and not 
an enemy vhsspI In sight t 
That sight was the dimax of the spring 
battle maneuvers of the United fctat« 
Pacific Fleet which were carried on for 
several months. Daring the exercises 
these was hardly a day during which 
some new battle tactics were not tried 
out, bat the most dramatic was saved for 
the last, when a sham battle which in¬ 
cluded aircraft, destroyers and battle- 
riilpa, took ptaca soma fifty miles off the 
port of Los Angeles, where the fleet is 


With the location of each branch of 
ths fleet unknown to the others, the sea¬ 
planes which acted os the battleship d!vl 
•tons* scouts quickly sighted the approach¬ 
ing enemy—nineteen destroyers. Simul¬ 
taneously the blimp the destroyers' 
recoonofterlttg force, sighted the oncom 
log battleship* 

Immediately a smoke screen was laid 
Id which ths swift little destroyers could 
uriwe about unobserved by the battleships. Probably 
a more effective smoke screen never was laid. With 
atmospheric conditions perfect, the screen completely 
covered an nineteen of the destroyers, making them 
impossible to locate. 

Obs er v er s on the battleships suddenly saw a splash 
near the edge of the smoke screen, then a flashing 
whits line in the Intervening water, followed by a 
dull thud. The torpedo had found Its mark and bit 
squarely on the bow of a “battleship" The torpedoes, of 
co ar s e, carried dummy war beads In place of the 
war-bead proper, which carries several hundred pounds 
of TUT So the battle continued with 
thirty-eight of tha torpedoes emerging 
from the smoke screen. Several of them 
found their mark. The battleships man¬ 
aged to avoid many, however, by sharply 
turning when a torpedo was sighted, so 
that it passed by At the end of the 
fight, tt was learned that aU four of the 
Mg superdreadnoughts had been tech* 

Mean? sunk. 

This brief account coupled with the 
aeeompaaytag photographs, will give a 
brief idea of the literal way t» which 
torpedo battle maneuvers are bring ao* 
complTehsd by the United States Navy. 

There was a tune, not long removed, when 
ihari battles ware more or leas tbeoretiq- 

affairs, In which maneuvers were con- 
dacM by tort-book methods. ,Not so with 
ftetstoflsrti navy. Today Unrid flam takas 
out kttf tag and little fighting craft, pro- 
tom them With alt the apparatus of ac¬ 
tual Waxfara, gave the actual disasters, 
and has them Shoot tt out** 

ft ft hot mowary to emphasise bars 
am dlMmies to Ike resultant affect upon 
th* real backbona of tha itact-tbe eom- 
mk $Mtafc JTMmert* fie was msrriy the. 



had won the sham battle. Now he goes oat, he sees 
actual torpedoes coming through the water at hU 
ship, he sees aircraft flying above him dropping Iximba 
upon it, he sees his ship firing actual Shells at targets, 
he sees the battleship turn and twist to avoid the 
enemy In short ha sees tha results Instead of reading 
a technical report of the effect that might have resulted 
had all observation* and calculations been correct The 
result Is an Interest and a morale of the kind that 
wins battles. 

The latest manoeuvers have been of inestimable Im¬ 
portance In many ways. It may reasonably be ex 



Triple—giarit Gaflggdet power —UJto Wagejirptsnsa, which d c vsl apa a tnul 


imrted that the practice of simulating 
actual naval engagements in aU their de¬ 
tails will become universal in all naval 
manoeuvers of the future. 

Semi-Diesel Engines 

M ANUFACTURERS of Semi Diesel en¬ 
gine* do not intend to leave the field 
of large motor-whip construction clear for 
Diesel engine builder*, and nets of the 
former t> i»e of fiOO h p j>er engine are 
now being standardised by two or three 
firms, states the Tima Engineering Sup¬ 
plement Very few Install at ion* of such 
ixmer ha\e, however, been nmdc In Eu 
rope, ultlKiugh (here were many examples 
In the United State* during the war, and 
the mustru<1 inn of a 2,700 ton* ship la 
Holland equipped with two ROD b h.p. *eml- 
Dieael engine* I* therefore a step of some 
significance Tlw engines In this case are 
of the Itollnder type, and the designers 
ha\e made a radical departure in at leant 
one Important direction Usually with 
m camera. |loml engines of (Ills sloe It Is nee 

essury for the bulbs to be 1 tented fur at 
least half an hour before they are started 
up This may bo regurded ns one of the drawlttu ks of 
the Moml Diesel design, and In order to overcome It the 
manufacturers hn%e now devised a means of starting 
fmin cold Ele« trie plugs of tqxvlal design mv fitted In 
the tojm of tlie cylinder, and them* are touted by the 
imssuge of current from uccmnulutors < barged from the 
electrical auxiliary plant Even those largo motors. It 
Is claimed, cun be started up almost Immediately, and 
another advantage Is tlm elimination of the blow lamps, 
which uro somewhat Inconvenient and always u po*- 
slhle source of danger Mnny manufacturers of »eml- 
Dlexcl min hlnery are adopting electric starting devices. 

Three Engines in One 

R EALIZING that the future of the 
passenger-carrying airplane depends 
very largeU upon the development of re¬ 
liable and still more powerful engines, 
Edwm F Gallaudct, an aeronautical de¬ 
signer and builder of Warwb k, U 1, has 
constructed a power unit for large aero¬ 
planes which consists of three Liberty 
engines geared to a common propeller by 
means of a dutch met hanlsm The power 
unit is shimn on a test stand in the ae- 
comparing Illustration, and its sloe, as 
well as the slue of the huge three-bladed 
propeller, may be gathered from a oom* 
pari mm with the men standing about It 
The huge power unit according to its 
designer and builder. Is of sufficient olio 
and power to assure non stop flights from 
New York to Liverpool, in 20 hours or 
less. Two Liberty engines are placed 
side by rid* and a third Is placed at the 
rear The plan U to operate two on 
ginea at all time* with one in reaprve 
Each Liberty engine of the group develop* 
400 horsepower The propeller la 18 feet 

_ In diameter. This power unit, as well as 

to a total two others of the same type, is to 1* 
delivered to the U 8 Navy 
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8olTin| LoolaUna’s water-hyadnth problem* Thlo menace for a tlae threatened to pat moot of her bayeua permanently oat of the dm of uvt|aU« 

Fighting the Water Hyacinth 

Clearing the Clogged Waterways of Louisiana and Florida by Means of live Steam 

By Thomas Ewing Dabney 


A T last a mean* of fighting the water lonclntb ha* 
been found, a mean* a* eliwip a* It 1* efficacious, 
and the search of guvermnent engineers of more than 
20 rear* ha* been cnrieil 

The waterway* of ]»ultdann ami Florida that were 
in danger of being dogged entirely—many were prac¬ 
tically cloecd to commerce during the *umracr mouths— 
are now safe for trade In Panama and ludla, too, the 
menace ha* of late year* been stumming equal pro- 
port Iona. 

Uve steam la the answer to the pnrartc Hpraying 
live steam on the tangled, matted surface that broko 
the strongest steel cables, has been demonstrated a 
sure way of killing the pest 
The water byaiinth la a native of Venezuela, where 
It la known as “oreja de mula” (ear of a mule), or 
“bnqnellto” (little boat) lt» botanical dawdOcatlou 
U “plaropua crasslpes," and It I* related to our native 
pickerel weed family Petiole* or leaf-ttUlks distended 
with air at the base canae the plant to float after the 
seed that have fallen to the bottom of 
streams, sprout and rise to the surface 
Six weeks later, the plants *end up Woe- i— 
nomine stems which bear 115 to 45 flowers __ _ 

of exquisite beauty, and produce nn are- Vi 

rage of 170,000 need a year, which ripen . ywJ 

In four to six weeks In warm weather, or «Jt 

hibernate In cold. garder 

So far as can be learned, the water pfojf i 

hyacinth was first introduced into the u 

United States in 1884, during the Cotton ' . 

Centennial Exposition held In New Or- 
leans. It excited great admiration, and ulferpi 

visitors carried away plants for their rapta i 

garden pools and ponds In this warm been f 

semi tropical climate, the water hyacinth and tn 

throve anuudngly, and quickly filled these been / 

limited areas The surplus was thrown £j>ITG 

Into the bayous and was carried by the 
action of the current throughout the IL.. . —■ 
state, where the water hyacinth found 
condition* peculiarly adapted to its 
growth More and more It began to clog the streams. 
8o rapid Is the growth that u bayou 150 feet wide with 
only a fringe of water hyacinth on the edges in March 
will be completely covered, from bank to bank with a 
tangled, matted mass In June—an almost solid sub¬ 
aqueous crust through which boats can not pass. 

As a vast section of southern Itoulslnna Is served 
by waterways, It la apparent what this means com¬ 
mercially This beautiful pest has been a serious 
difficulty In the way of developing waterway service of 
raoant years, since the government gave the cause such 
an impetus through the Mlaslsslppl-W ardor barge Una. 

Sawmill Interests along Bayou Plaquemine b ega n to 
fight the peat in the early nineties. They sent gangs 


A steamboat was purchased and fitted at the for¬ 
ward end with a conveyor four feet wide, which 
scooped up the water hyacinth and passed the plants 
luck through a series of roUera where they were 
mangled and discharged upon the bank. 

This method was slow and expensive, costing about 
nix cents a square yard. Furthermore, the hyacinth 
grew faster than the rollers destroyed 

Various sold sprays were then used—nitric, sul¬ 
phuric, hydrochloric, etc, but they had to he made so 
strong that the cost was prohibitive. 

Crude oil was spread upon the waters and set afire 
It burned the tops of the plants vary effectively, but 
a new growth sprung up in a week or so 
In ISKtt, a patented poison spray costing three cents 
a gallon, or enongh to kill 12 yards of water by ad nth, 
uas used with considerable success. Then In 19U5, the 
U 8 Department of Agriculture developed a solution 
of white arsenic and sal sodn, which was used with 
nu< h signal success In killing the Canada thistle that 


S OME pear* ago New Orleam hod an exposition, in connection with 
which a few water hyacinth* were imported and shown After the 

show was over, there were requests for these handsome plants for 
garden*. and they were distributed m this way The result was some¬ 
what similar to what happened when Australia introduced die rabbit 
For some years an outstanding problem ha* been the freeing of Loui¬ 
siana** waterways from the mass of hyacinths, which makes navigation 
utterly out of die question. Mechanical means are outlawed by the 
raptd rate of growth of the plants Poison is out of the question, as has 
been found to (he cattleman* cost Now five steam has been suggested , 
and tried out on a scale which make* it seem curiam that the answer has 
been found This is the story that Mr Dabney tells us here. —Th£ 
Editor. 


it was tried on the hyacinth. It coat lew than half a 
cent a gallon to make. 

This baa bean the method followed ever staoe Boats 
equipped with spraying tanks, pumps, and hose would 
be emit Into a hyacinth-infested waterway, and would 
■lowly work their way through. Counting labor, It 
coet about one and three-fourths cento a gsRou to 
apply tho spray The plants would wilt afel dto wHhts 
three or four days. 

It however, there was a rain, the arseuto solution 
would be washed off and the work would have to be 
done over Fur th ermore, cattle are very feed of the 
water hyacinth, and many died from eating the poisoned 
leans. Cattle owners had to be warned to advance of 


of men up and down tbe bayowwlth pitchforks to cMh $he boat’s coming, to pan their livestock. By many ft 
out the bayou and keep the way for navigation open, wan believed that the fish were polaoued, but this 
But by 1808, It was apparent that more heroic measures belief teems unfounded, 

were needed. This spray dM all that could be ex pected of it—tort 

In 1807, an appeal was made to the federal gov- the government engineers confe ss ed that It could not 
enmeut, and in 1800, tbe first federal approprldtMtiK frtep dfrfrtth the growth of Ike menace, 
was made. It was for $25,000 In Florida, similar conditions have prevailed. In 


the Panama Canal, tbe government engineers have 
been fighting the Inroads of water hyacinth fur many 
years with arsenical spray Bo choked had the water¬ 
ways of India become in 1018 that the Indian govern¬ 
ment sent an expert to this stale to study the arsenical 
method In Its native habitat, Venexuela, however, 
there seems to bo a natural foe that keeps the water 
hyacinth from becoming a pest 
John Klorer, city engineer of New Orleans, who for 
five years had charge of the water hyacinth eradication 
work of Louisiana, came to the conclusion that the 
floral pest would eventually choke all but a few of 
the largest streams of Louisiana “On. account of the 
immense area Infested,” he said in 1008 before the 
Louisiana Engineering Society, “it is Impossible to 
exterminate each and every plant by mechanical means 
or the poisoning methods now In vogue. We must look 
to plant pathology for a complete riddance The in 
rpfftlgating botanist may possibly find some natural en¬ 
emy to tho plant, some parasitic fungus, that coaid bo 
cultivated and spread among the hya- 
___ — clnths and which would not be a menace 

==i] to our agricultural Interests." 

Then came the solution—strangely 
i with enough through tbe suggestion of a lay- 

tr the man—Governor Parker of Louisiana. 

is for Since July, 1021, oil boats of the Texas 

Mine- Oil Company had been caught in a hya- 

albtt doth Jam of Bayou I*afour< he, an impor 

/«' tant waterway through the sugar section. 

frvifAM i)ne of tbe «wnp«ny r a big boats, the & 8. 

“Hyacinth," towing a barge equipped with 
J 'bolson-spray apparatus, was sent to the 

u Mss rescue Steel cable after steel cable was 

criea, broken os the “Hyacinth** sought to 

sr ton force Its way through the matted mass 

-The of roots and leaves, 

G Donnaud Bentley, of the Texas OU 
Company, was dlscoaring^tbe problem 
= ~ i.il some time later with Governor Parker at 
Baton Rouge. 

“Why not shoot live steam on the water 
hyacinth r* suggested the governor 
It had never been thought of Tbe Idea was given a 
try-out It worked* The first application was made 
In August The tops of the lilies immediately wilted. 
Hotter steam was thrown on. The effect wg* magical. 
And the boat, shooting broadsides of live ateam, forced 
its way through the growth at the rate of a mile and 
a half an hour At one place, a solid mat of hyacinths, 
nine mites long; was encountered*. 

This was done with Improvised ateem-throWers. How 
plans are being mad# to art the steam noqrias Ante 
with the watat, to tost the roots, bulb* and all wffl 
be deeitojrod- 

Out 1» th. altaattoa BoSdaat wtdk tea wot 

rat been doe. to d adt ra i la a tfca atiwaaa «Mt <ri oym. 
ttoa, bat it U tMm that tho ataan waftod u m- 
ridanbly chaapar ttafc tba mny pwttioq. It la atera 
ngU, awl *aiaa aaAJMatr riaw doa> Mt tt an than- 
by glataf th* watat kjwetath aaotba* kaaSeaa la ita 
wwafiaWy rapid pffnk. * * wakarffob* 

to aaaaaa tba Itaaata* rib ibfaw. 
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A happy combi nation of realistic ap¬ 
pearance and actual operation ia repre* 
ftpadff in the little papcr-maklna machine 
which was recently shown at a graphic 
'art* aapaaition In Chicago. This machine* 
Which la depleted in the accompanying 
Hew, fa a real paper-making machine in 
•eery sense of the word. The average 
paper-making machine la more than 200 
htt loaf and Weighs several thousand 
tons* The model paper-making machine 
Is lea* than nine feet long Some of its 
bearings are as fine as those of a watch 
This machine carries out every operation 
tor the making of paper, from the time 
the palp is fed to the grinder and through 
every process to the finished paper, which 
If rolled up at the left of the Illustration 
The paper cornea ont In continuous strips 
four Inches wide 

A Two-Car Garage with a One-Car 
Doorway 

AN angular garage of the type shown in 
/V the accompanying illustration luis 
many advantages, hirst of all, it take* 
care of two cars—one In each wing, yet 
the doorway la only wide enough for one 
car at a time, hence considerable space 
and expense is spared in such a building 
Bach car can enter or leave the garaae 
without disturbing the other ear, always 
providing, of course, that both cars do not 
attempt to anter or lsave at the same 
time. 

World's Largest Tent Hangar 

E nveloping an area of wo by w 
feet in dimensions, a tent hangar re¬ 
cently erected by the United States Air 
Service at McCook flying field, Dayton, 
Ohio, has been awarded claim to suprem¬ 
acy as being the largest In the world 
With a dear opening across the front, this 
tent hangar la sufficiently large to accom¬ 
modate three Martin bombing machines. 
Its value to-Aircraft service la contingent 
upon it* ability to with 
stand the Weathering teat 
satisfactorily 

Turning Live Steam 
Into Weed Deetaqrer 

AN lavanttOD which ha, 

A proven to be one of the 
greatest labor aaving devices 
for railroads In recent yean 
is the weed destroyer recent¬ 
ly patented by Harry M 
Williams, veteran locomo- 
thre engineer of the Mis¬ 
souri Pacific $aUroad, And 
tbb late JT W. Dean, general 
stmertoteftdfftt of that line. 

The machine consists atf 
system <j* pipes tebtelled on 
a torty-fbot^at car and need 
In rtnctawHonffith either a 
satellited of superheated lo* 

Cotedttm, tasparheated steam 
from the fceoMttv* la ap- 
pttad Attest te tee vegete- 
W or lee, at a tem- 
r an gteg from BOO 
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paper-making machine turns oat paper from wood palp, duplicating the operation of a 
full-maid ma c hin e 



The angular garage A two-car garage with a one-car doorway 



This tent hangar, erected at McCook Field, la said to be the 
world's largest 


W. 





weed daetre y sr far r aflr aed a , whkh mt h as aaeef the destructive actiaa of Uve 


to 000 degrees, Fahrenheit 
The main burner of the 
niHuiratna la Installed under 
the center of a flat car, with 
hunter* or wings extending 
nut from cadi aide of the 
uir to auy distance desired 
OurUlns of asbestos cover 
tlm nlugs and confine the 
Meam to the surface being 
treated, thereby Insuring a 
maximum degree of heat 
'1 he wings are raised or 
lowered by means of air 
hoists, thus avoiding strik¬ 
ing mu it<h Hinnds and other 
olmtnclcs along the track. 

lu eoimming the burner 
to a superheated engine, the 
conimunimtlnn between the 
holler nml cylinders Is abut 
off with a gage valve and atenra pipe 
Two Hiixlllarv miIvch ore arranged, one 
to oiieratc the locomotive and the other 
to Turn Itch sterna for the destroyer All 
work la performed with tbo equipment 
hacking for the miaou that the extreme 
iieut and the fucllltntlng tho Immediate 
piping connection* from the suiierlieuted 
unit to the burner ear which saves heat 
units 

Three pljie lines are extended from the 
locomotive, on© 2Va Inch pipe extending to 
the main hunter anil one 1% Inch plpo to 
each of the two wings A network of 
three-quarter In<h pipes Is fitted on the 
wlngn, In which (here are %-lnch holes 
about six Inches ujmrt, drilled staggered, 
through whkh the Jets of steam are 
forced 

These machines Iinve proven econom- 
hill of operation, 'limning the track of 
vegetation at a cost ranging from $8 to 
$12 per mile From twenty to twenty- 
fl\e miles of track mn\ be treated a day 
with the destroyer It is also used by 
«o\eral of the railroads to melt snow and 
Jco from a round switch stands and frogs 
in larger terminals In winter 

Do Motet Use “Wiretefl*”? 

B V whnt means is tlie male moth se¬ 
ll uu luted with the fu'*t tlmt the female 
I* asking for hi* attentions? Certainly 
it Is not by went for the males travel 
ftoitn the irind to the place where the 
female Is Just us surely hu they will fly 
Into the breexe Another suggestion la 
that the mules are attracted by aound 
which is Inaudible to human ears. That 
there Is nothing in this suggestion has 
t»eon entirely dJsprmeri for the tamale 
Yapourer has been rationed In a sound¬ 
proof box and Ktlll the mules come to her 
with uiurrltig Instlntt 
It Iihs lutch lieen suggested that these 
Inset tn communicate with one another fay 
means of "wireless." It is said that they 
do this by means of electro¬ 
magnetic waves of exceed- 
high short wu\e length Well 
cNtahllHbed tacts seem to lend 
color to tlie suggestion. Prob¬ 
ably the most sensitive or¬ 
gans that inotlu pnoseas are 
tlielr nntennie. The antenna 
of the female, who la the 
tranMinitter, differs In pat¬ 
tern from those of the male 
olio Is the receiver TW* 
tact agrees with the derign 
of wireless Instruments. An¬ 
other curious point Is the be¬ 
havior of the male as he 
nenrs the place where the 
female Is stationed Often he 
will alight In a very uncer¬ 
tain manner moving bis an¬ 
tenna? about much In the 
same way that a wireless op¬ 
erator will swing his direc¬ 
tion finding frame In order to 
discover the quarter from 
which the signals are com 
ing—By 8 Leonard Bdntln 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in ike Arh 



This dbh of gause is of great aid to 
tbe chemist 


A Novel Laboratory Vemel 

T ill curious illustration that accom 
pnnltN this text reprrmntH a dUh of 
great value ti the chemist In the de- 
termlnutlon of s >Hd matte r of any fluid 
It consists of a flue mesh wire gause 
resting by means of supports In a dish 
and corrugated In such a way that It 
presents two surfaces of approximately 
200 square centimeters eac b Due to the 
dose proximity of the grooves these cod 
exert a strong capillary action so that 
the ga"re will bold at loa^t 3 cubic 
centimeters of any liquid without any 
of It going through the meshes 
Due to this large surface and to the 
effect of the meshes and corrugations In 
malntalulng a wide and even dlstrlbu 
t&on of tbe liquid, dehydration Is entirely 
uniform and is carried on by the action 
of the atmosphere on both surfaces of 
the gause any one part of the liquid 
being subjected to the same drving con 
dltlrm as any other 
When a dish alone Is used with cm 
area usually of about JO square centl 
meters the solids when secured are (Its 
trlbuted Irregularly over the bottom uud 
ntteti n beating results attended by 
charring In tbe case of sacoharlur and 
other organic liquids If the liquid Is 
distributed over sand aslHstos or pmn 
Ice stems lu a ditch or c Winder that 
which reaches the leiwcr layers Is sub¬ 
jected to different heating cuudUiOiin 
than the rest also unavoidable more of 
tbe liquid will be gathered in some 
places than in others >vpii with stirring 
errors due to lueffectlw au] utiom ells 
trlbntlun cannot 1 m. entirely avoided 
AU these substance* require thorough 
preliminary treatment hefoie they can 
be used and even then an somewhat 
limited In their application by the chera 
leal nature of the liquid to bo dlstrll*- 



Thla light win work wherever then la 
currant 


uted oter them With the gaute-dlsh 
the troublesome preparations and pre- 
(autloua required by these materials arc 
(ntlrrij avoided, and thtf liquid coroes 
Into contact only with a material of a 
well tented uireactive character In 
addltkm to these drawbacks the absorp¬ 
tion of hy g roscopic moisture from the 
air during weighing la considerable 
when Mind etc Is used TbU may be 
a source of error even with tbe most 
painstaking precaution* With the 
gauaodlsh the absorption of moisture 
I* comparatively slight 

Tracks of Long Life 

OMFONH jemsbhI once upon a time 
before wwAallj knew what trucks 
would do that the life of a motor truck 
was about five years and In argument* 
both for and auulnst tlte power wagon 
this life period Is always coming to tbe 
front Along the line of longevity, It la 
rigntfhant to note that entire fleets of 
motor trucks bought more than five years 
bm> are still in operation and delivering 
tbe same efficient service as that re 
qulred of new machines A sight seeing 
bus company of Ohlcago and New Or 
leans has fl\e ^ery early models still 
running Lonllnuouidy They are all mo¬ 
tor buses One Is 10 jeers old, another 
18 >ears another 17 yeors old, and the 
remaining two are 14 years old An 


Whofettk TtttfM «f the US e of 

UffhtBan* 

U NCLE BAM has rigid requirements 
as to tbe quality of bta office equip¬ 
ment that may ultimately figure lu mak 
Ing the wheels of Government go round, 
and even the electric-light bulb la no ex 
ceptlon to tha rule Life tests are ad 
ministered by tbe National Bureau of 
Standards and If the lamps fall under 
pieacrllied specifications they are very 
pumptlv discarded 
SjMHlmen lamps are selected hy Gov 
crumcnt Inspectors They are burned 
on the racks to determine their life in 
hour* to 80 per cent of the Initial can 
dlepower or to burn out If above 80 per 
cent oandlcpower I rom these expert 
ments Is determined the acceptability 
of lamps supplied under contract to va 
rums departments of tbe Government 

An Adjustable Spotlight for the 
Cloood Car 

HIS spotlight may be operated 
from the drivers seat within a 
dot«cd <ar The long supporting rod 
la In two pieces which mav be taken 
apart for installation purposes It 
passes through the slightly open wind 
shield Ttfe lamp Is turned by means 
of the handle connecting with a shaft 
running through the supporting rod 



other New Orleuns Company Interested 
In u similar entu prise Is still running 
fho old buses rtgulirly ranging In age 
fn m 8 to 13 years A soap maker of 
Brooklt n has a fleet of eight old truck* 
between tbe ages of 8 and 13 years A 
contractor of New 3ork opt rates thirty 
trucks of 5ton capacity eaeb Tbe ma 
hrlri are our 9 \ears old while many 
ha\e been In sen Ice for II years A 
hauling contractor In Paterson New 
Jersey recently sold a 0 ton macfalas 
thht be had run for 10 years without a 
single overhaul A large department 
store of New \ork has US old models In 
Its fleet of 62 They are from 8 to 12 
>eais old A New York fleet ope r a tor 
reports that hit 10 old machines be¬ 
tween 8 and 10 years old are still giving 
sen Ice as fcond as could be expected of 
new ttmks A New York sugar refinery 
operates a fleet of 13 trucks all of which 
are over 8 years old 

Photographer’s Portable Lighting 
Apparatus 

HIS equipment Is put up la very 
compact form In a specially coo 
• true ted suitcase style of carrier 0et 
up on a rod with tripod base It cka 
be opened and put to use wh ereve r it 
is possible to get electric light comtee 
tlon The muslin sc reen la for the pur 
pose of obtaining a soft effect when the 
apparatus is used In portrait photo 
graphy 


This device can be used as equipment on 
any car and can very quickly be put In 
plan Its advantages especial^ In 
winter are obvious * 

A Pneumatic Grease Dispenser 
for the Garage 

T HUOtTOH tbe median of cowpw—d 
air taken from the ordinary receiver 
maintained at all flrat-class garages and 
automobile service station* for the In 
flatten of tires this device may be effec¬ 
tively operated for the dispensing of 
plastic or semi liquid oils or g re as es, 
taking them directly from their original 
containers If so desired, and delivering 
them to transmission gear carings dlf 
ferentlal gear housings, and the like 
In addition to providing a simple 
method of handling of lubricant* this 
apparatus also comfataes tbe el em en ts 
of speed, cleanliness, freedom from 
waste and afltomatieally and aewotely 
measures aU materials used 
Tbe m e chanism is staple and rirtth 
ally fool proof tt constate of two 
ordinary cylinders With piston* one for 
dispensing the lubricants and the bCbgf 
for pulling the mate piston re ante ir d, 
and recharging the main cylinder with 
lubricant The entire operation both 
dispensing and recharging, ta oontrtQed 
by a staple quarter-turn of « tingle 
three-way valve 

The lubricants am be dtipenasd pm 
a nosale of coa\enient tins and stage at 



A device that naan the c om p r esse d a ir 
supply to dati ve gr ease U 
gear heustegs 


the end of a flexible hose of any desired 
length 

Tbe measuring device is adjustable hi 
accordance with the grade of lubricant 
bring used and constats of an entirely 
visible scale on the surface on the roar 
cylinder Combined with this is an 
audible signal composed of a bell wblefa 
can be set to ring automatically after 
any given quantity of the lubricant has 
been dispensed 

The apparatus is very compact, and 
may be installed as a stationary or port¬ 
able one 

Studying Glider flights with the 
Motion-Picture Camera 

T HE extensile glider flights recently 
made In Germany have been fol¬ 
lowed with no little Interest by the 
leading German aircraft designers and 
constructors as well a* by Fokker, the 
famous Dutch aircraft constructor, 
whoso name became so well known dur¬ 
ing the war In the accompanying view 
wo have Fokker studying the glider 
flights by means of a motion picture 
camera It vrfll be noted that Fokker 
la using an odd camera support which 
comprise* a small platform for bolding 
the camera, and a pair of hooks that 
lit about tbe shoulders Obviously, each 
an arrangement permits of much greater 
freedom In turning airplanes, gliders and 
other rapidly moving objects, than does 
the usual tripod We mote by the photo 
graph that Fokker la usiag a Datete 
camera, which is of French maxrafeet 
tore and weighs about 18 pounds. 
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U»de Stun 1 * Big Camera 

(CouffMitf from Hff AM) 
dally designed rod which gripe the edge of 
tha paper without injuring It The con 
•traction oC this plats-holdec pmfcra U poa 
dble to copy directly from tracings and 
whatnot and uiadeci easy the making of 
podtl tm and traxuparencles—those bead 
tiful picture* on ghue for which the Geo 
logical Surrey la famed 

▲ curtain made of nearly transparent 
material wound on a spring roller at the 
back of toe frame la empio>ed to act the 
deal red lights and shades Another tralqoe 
feature of toe copy bolder la the center 
tag derice This consists of tour cords 
two of which croaa the plate vertically 
and two horiaontally They are mantpe 
lated by a slide at the top of the bolder 
which moved toward either end of the 
frame gives the exact margins for toe 
■beet to be photographed A slide rule 
i perfected f r this machine, determines at 
, once the else of plate to be prepared for 
I exposure without the usual measurement 
| on ground glass 

Focusing Is a simple process with this 
giant among camera* There are two 
scales one on either carriage on which 
j the degree of reproduction Is Indicated 
1 and the two carriages are moved until the 
figures read alike on both scales That 
la the thing In a nutshell but in detail 
it la worked out like this An electric con 
tact is set at the desired point on the 
scale of the copy holder carriage which 
with another contact is then put in mo¬ 
tion When the two points meet and the 
circuit Is completed a small Incandescent 
lamp flashes the signal to atop that the 
copy bolder is In exact position Should 
it happen that the carriage runs past toe 
point of contact, the operator uses a fine 
adjustment handwheel to bring it back, 
whan the little lamp will again send out! 
its glow The photographer then turns 
his attention to the primary carriage 
with the lens and prism He sets toe 
scale c or resp on ding to that on the other 
bar and starts the motor which drives 
the carriage along until the proper figure 
is reached again using a hand wheel for 
accurate adjustment It la all si easy 
that the picture maker can be up and 
away to another job while Ms friend with 
the ordinary copying camera ia fussing 
and faming over bothersome details 

Reversible motors drive the two car 
rlagea with astonishing ease and prect 
sk» As has been stated the copy holder 
Is alwaya In correct alignment with the 
lens and plate-holder so that the camera 
front never budges a hairs breadth un 
less the copy bolder moves In the same 
direction but both can at once be driven 
forward or backward as occasion do- 
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Cooke lenses of 31 and 42 inches focal 
fength are used la combination with a 
Oookf prism These attached to a heavy 
bcaaa plate, will make a picture large or 
small As accuracy Is the paramounnt 
consideration ton optical parts must "be 
in just the right position and absolutely 
rigid Flats and copy bolder are plumb or 
If not; can ha made so by screw move¬ 
ments on ench part, while the prism la 
brought into atigmaent by a thumb screw 
pasetag through a strong braes bracket 
which runs opt beneath It from toe front- 
1 board 

gift tola miphta the description of 
toe biggest of all metal ca m er as a thing 
of mechanical perfection which has 
tabbed Untie Bam a place to the eun 
Whtie yon are meditating ovef Its as- 
| founding performances a servant of the 
people is preparing for another picture 
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of the older ma chine s but moves Quickly 
and freely around all toe parts. The re¬ 
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now a monthly journal 
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Before laying aside this issue 
we bid you—as old friends and 
subscribers of Scientific Amer¬ 
ican—to pause a moment at the 
significance of the publishing 
change announced in this and 
previous issues. 

Your Scientific American is to 
become a monthly publication, by 
consolidation of the four weekly 
issues and in combination with 

4 e present Scientific American 
[onthly, the resultant an 80-page 
periodical of monthly publication. 

In the new, the Scientific Ameri¬ 
can editors have guarded all of 
the best features and distinguish¬ 
ing qualities of each publication; 
and we now ask our friends to 
y turn to the new Scientific Ameri¬ 
can—a bigger and better journal, 
yet maintaining all the high 
standards that have given to the 
Scientific American such world¬ 
wide approval. 

The change has been made for 
you—to better serve you, and in 


the more ample space and time of 
the monthly periodical we shall 
be able to present the finest and 
most complete digest of scientific 
happenings in the worty 

The New Price Is $4 Per Year 

A very material reduction in sub¬ 
scription price has been made pos¬ 
sible by the publishing economies 
of this combination. $4 is now 
the annual subscription price for 
the new Scientific American. Com¬ 
pared with the former prices of 
$6 for the weekly and $7 for the 
Monthly, this small subscription 
quotation gives evidence of our 
efforts to effect a better periodical 
at a far lower cost to the reader. 

We welcome your renewal sub¬ 
scription. The first issue of the 
new monthly will be November, 
1921—if your subscription to either 
the present Ssflhtific American or 
the Scientific American Monthly 
extends beyond October, adjustf 
ment will be made. & 


To be a reader of Scientific American u to be thoroughly and accurately informed 
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The Scientific American Publishing Co , ass Broadway Now York C rty 

Please send me the new monthly SCIENTIFIC AMERICAN for one year,*8ubecnp' 
dated November, 1921, out Qptober 20th for which I enclose $4 




"start with issue 


Name 

Street and P O 


f . ’ 

* W la •* •+ f /t 


“W* ^ Sj d a. — rV** ~ 


State - 





IN THIS ISSUE: 


THE STORY OF CORK 
THE AVIATOR'S TELL-TALES 



Vol CXXV No. IS 
OctAor IS, 1SS1 
» 


PuUithad Wookly by 

Scie nti fic American Publishing Co. 

Mono * Co , Now York, N Y 


Pnc« IB Cent* 

20 cent! in Caned: 


































* frr 


H 


I 


Our Last Appearance 
as a Weekly 

'T'HIS issue mark* the last appearance of the SCIENTIFIC 
A AMERICAN as a weekly. On October 20th there 
will appear the November issue of the new monthly 
Scientific American, combining within its many 
pages the leading features of the former weekly edition 
and the former monthly edition. 

We feel certain that the November issue of the 
new monthly SCIENTIFIC AMERICAN will more than 
prove the wisdom of this momentous change. As we 
have already Mated in past announcements, the appear¬ 
ance of our former SUPPLEMENT as a monthly periodical, 
after appealing as a weekly since 1876, was greeted with 
such enthusiasm and met such a favorable reception that 
we were urged to change the SCIENTIFIC AMERICAN 
to a monthly journal. This we have done—and more; 
for, as already set forth, we have combined the best fea¬ 
tures of both the weekly and the monthly editions into one 
periodical—the new monthly SCIENTIFIC AMERICAN. 

Such economies as may be effected in com¬ 
bining these two former periodicals are being * 
turned back to the subscriber: the new 
yearly subscription price is $4.00 a year, 
as compared with $6.00 for the former weekly 
edition and $7 00 for the monthly edition, 
or a total of $13.00. 


Look for the November issue of the new 
monthly Scientific American, 
out October 20th 
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Stfvtauitint tit* Fluked Railway - 

Highway Cronflinfs 

By E. R. Mundsrff 

B 80AOTSB of the ever-increasing cost of jjjj 

lumber and repairs there Is on In- F=== 

cfhsslftg two of subtil tutes for planked 
ratttiay highway crossingi, Railway main- 
tsnsnqe antiossrs era not only confronted 
with ths problem of the Increasing cost 
and the scarcity of lumber, tmt are giving 
attention to the desirable quail tin* of sub- 
■tttutaa, such as drainage and elimination p? 

of rail joints. 

A pfanklees creating has been developed 
on the Lehigh Talley Railroad, the con¬ 
struction of which causes all ballast and 

dirt to be removed down to the bottom of . . 

tbq tie for the fall width of the roadway 
Such ties as are not good for at least three 
years of service are replaced, while tie plates are In 
stalled where not already provided. The track Is then 
thoroughly tamped and pot In first-class condition for 
Hne and surface. In automatic signal or electric circuit 
territory the raU is insulated on all tides by the applt 
cation of a penetration uphalt or some similar ltmtlat 

log material. The space between the ties _ 

and between the tracks Is next AIM up 
to the under side of the ball of the roll 
With dean stone ballast, well rammed and 
oompacted. A mixture is then made up 
of an oti binder and a good grade of clean 
■tone s cree ni ngs containing particles of 
atone up to %-lnch In else, bat with the 
flhe dust and dirt screened out The mix 
tore thus made Is spread over the surface 
Of the road, thoroughly rolled or tamped 
to the level of the top of the rail No 
provision is made for a flangeway, the ac¬ 
tion of the wheel# along the rails being 
depended upon to create and maintain ■ — 

their own flangeway 
One of the recent developments In top 
line of planklem crossings Is a form ^ construction 
which gives a crossing with a good Wearing surface 
and a permanent flangeway, and tu addition acts as a 
seal against the entrance of water to the roadbed Two 
classes of material are need, one a bituminous cement 
or binder, and the other a prepared end vulcanised 
mixture of which the crossing surface Is _____ 
built. Tn preparing for an Installation of 
this character all ballast and so forth is 
removed down to the level of the top of 
the ties. Rail Joints are then eliminated, 
either by the rearrangement of the rail or 
by toe net of extra long rails, and the 

track Is put In first-dam condition as re- _ 

girds ties, line and surface. The ballast ■■ 

la then penetrated with the above men* 

Boned bituminous cement or Under, which 
Is applied as a light fluid which hardens 
Uhder the action of toe air to an elastic 
solid, completely filling the Interstices of m 

the ballast. The tops of the ties and the ^ 

rails are torn swept dean of dirt or dost, 
and The tides of the rails, the tope of the 
apd the surface of the hottest are 
thickly coated wlfh the filler The cross¬ 
ing proper" le built up of layers of the 
stiffadn# material, separated by thick 
* togtoof the finer end carried et least four 
fhtifxvfitltoiwUontheapprdadwe, white 
the cegtor, or parts between the rails, (s 
feW TP of * tapering layer of tot pr* 



New crossings on Jsrasj Central R. R. 

pared bUueonerete with ballast on this, after whlrh a 
top dreating of Under Is applied, and then atiout two 
Inches of the surfacing material This outer material 
Is applied hot and then thoroughly compacted. 

The surfacing material is composed of 20 per cent of 
% inch to-duirt trap rock, 20 per cent of denatured 



Section of a bituminous bound crusting 

hardwood fiber mixed with 80 per cunt of Inqwlpable 
mineral dust colloidally suspended In 80 per cent of 
991 per cent pnre bitumen and normal BO to AS pene¬ 
tration. The entire mass le then vulcanised by snlpho* 
chlorination to form u sort of synthetic rubber The 
hardwood liber, denatured bv extracting its sap uclds 



Cwn(| c»Miaf m FcuurfraBU B. X 


IW&SSMK&a 


■""“I and cellular tisane, forma the reinforce- 
ment of the surfacing material through Its 
*** ability to ubanrb the preservative binder 

: which, ufter vulcanising, gives u mass 

strengthened In u muuntr not unlike that 
of reinforced concrete Being somewhat 
slmllur to rubber in its elastic quality, 
this structure 1 h kept “live by the vibra¬ 
tion net up by tnihiH {tasting over the 
crossing and thus shows no tendency to 
break away from the rails, 

: In recent compressive tests on a 12-In. 

cylinder 6 In In dlunieter the filler of 
the aggregate was found to have more 
strength than any other part of the aggre¬ 
gates, tho trap rock content breaking In 
two In each tost before sotmrating from 

.— ■ the filler, while a sample, measuring 8 ft 

long, 8 In wide, by 2 In thick, supported 
at the ends under ordinary room temper* 
a tu re, lient double of Ha own weight before cracking 

Seeds and Age 

I T Is, of course, a well known fact that the capacity 
of seeds to germinate tends to decrease with age 
In some rases germination capacity falls off very rapid 

_ i ly, in other cases It remains high for a 

number of >eara after the seed has been 
harvested Among vegetable-garden crops 
parsnips afford an example of oaeds whom 
gt rmlnutlng cnpnrity soon deteriorates, 
even so short a period of one year sufficing 
to reduce the percentage of germination 
to u relatively low figure Plant* of tho 
cabhMge tribe, turnips, etc, retain their 
gertnlnutlng rupmlty longer but at tho 
end of two or three jeors It will be found 
to have liecoine less than It was In the 
year of harvesting 'Hie needs of peas and 
beans suffer lens from the effects of keep- 

- fng and may give quite good results after 

three or more jours. Needless to say, the 
power of seeds to retuln their rapacity to 
germinate varies not only with the variety, but also 
with the nature of the harvest and with the conditions 
under which tins weeds nre stored. A poor harvest year 
generally means In this country one In which seed does 
not rliien fhorotighlv, that is, doc* not dr) off com 
pletely, and such seed generally show* u relatively low 
Inltinl power of germlnuilon and poor 
* keeping” properties. < *omlltions of storage 
also affect tho keeping pmjxrtlcs of seed. 
If the ntr Is either uniformly damp or 
mihJecL to marked alternation of damp¬ 
ness and drvness, tlte germinating calamity 
falls off rapldlv That this Is the case 
may lie easily understood when It is re- 
Hi mem hired Hint seeds nre very h) groscoplc 

—thnt la, readily Inke up water when ex 
posed to u umlst atmosphere It Is, there¬ 
fore, mressHO If for any reason It Is de¬ 
sired to keep seed* for a long time to IHit 
BB them In sealed liottlen or Jura, and to store 

them In a cool place. It follows from 
this that a good general rule is to sow 
seeds the year after harvesting This rule, 
however, 1 k one which admits of numer¬ 
ous exceptions. For Instance, some seeds 
—c g , Primulas—germinate better If sown 
before they are fully matured than they 
do If sown after their fruits have cotn- 
■ ■ ■■ ■ I pletely ripened. — Ahatraot front Oordmt- 

«r»* Chronicle (London) July L 1021 
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Damaged in Transit 

O N nnotlinr |ma** nf tills Ihmup Mr 11 l> lirown 
hun onitHlou In rt*ft*r to flit* unfortunate fart 
that u (tutu KUlIk lenity liirt'e In itself to arouse 
(lie lumglnatlon If U were itiomiuntU by Itself, uiay 
become altogether InMlgnlJU unt In the presence of a 
greutlj hirger qmmllt} The ugKtvguto KuvLagu of the 
Bureau of Kflkleno tire bj no means a negligible 
sum of tuone) , but when we plure them beside the total 
of Government expenses for the year, they are so 
dwurfed thut Mr Urown fee hi It noretwury to nay a 
word In extenuation of wtwt might otherwise be taktci 
us a very poor allowing for Ills Bureau 
Another luntunee of the Maine sort cornea to our uL 
Lent Ion thin week The railroads of the United NLutew 
are Just ulxmt as much embarrassed flnum tally uh 1h 
our central government Tim sum of $100,000,000 would 
deem large enough to Inmire that It* wasting would 
make a dent In uny bunk roll, und thut It* Having would 
Improve the financial standing of uny Croesus. let 
tthen It In compared with the figure of five million* 
thut represents the grue* o|ieratlng income of our car¬ 
rier!, It almost seem* as though It were not work talk¬ 
ing about Nevertheless It Is well worth talking about, 
where Income and outgo strike so close a balance, a 
hundred million dollars might easily make all the 
difference between bankruptcy and solvency, even If It 
does represent only one-half of one per cent on the 
a g greg a te capitaUsntion of twenty billions. 

The figure of $100,000,000 named above Is the amount 
paid out In 1020 by all our railroads on account of ship¬ 
ments lust or damaged In transit As a matter of fact 
the payments were somewhat more than this but we 
are dealing with round numbers, and not with the ex¬ 
pert accountant's tabulation down to the last penny 
Home loss Is of course unavoidable In handling such a 
volume of business as goes over our roads. But t$e 
figure of $100,000,000 is susceptible of heavy decrease 
As a mutter of fact, on some roads at least, groat 
Improvement has been effected. The Pennsylvania 
system has been ns active as any other In the endeavor 
m reduce this sort of loss. Its executives point out 
thut one reason for tlie bad showing of recent years 
has been the general buckslldlng and loss of morale of 
the war period and the years immediately following 
That they are making real pro gre ss In Impressing upon 
their employees the mutual benefits of cutting down the 
damage account 1h Indhuted by the fact that such 
liabilities for June 1021 slmw a decrease of practically 
fiO pee cent hh compared with June 1920—a figure oat 
of all proportion to the drop In truffle which Is admitted 
to have taken place In this Interval 
It Is pointed «ut that so far ns the Immediate re- 
MponiUhlUty of the roads Is concerned dnmuge to ship¬ 
ments falls under two heads—rough handling and had 
stowing In the former category there must always be 
Home difference of otrinlon as to how much of the 
damage Is due to actual unnecessary roughness, and 
how much to poor packing The railroad's only salva¬ 
tion here Is to educate Its agents at receiving points to 
reject all packages that are not In a condition to with¬ 
stand the reasonable hazards of the journey tor which 
they are hilled. T1 k» matter of bud stowing the carder 
has within its own control—save for the slight reserv¬ 
ation that a collection of less-than-carload lots cannot 
always be assembled in a car in such a way as to be 
nlMolutely tight 

The marked success of the drive upcriL these two 
elements of the situation convinces the Iwbnqylvanla 
beads that other drives on similar lines touching other 
features of freight claim prevention are desirable In the 


near future. Perhaps the largest single cants of l6w 
Ues la pilfering—If Indeed such a word can be ufed In 
connection with the highly organised looting of freight 
cars In big centers like New York and Chicago, s Pre* 
mimably all theft from freight care on the line gad M 
stutlons could be prevented, but st a cost that would 
be prohibitive. The railroads must look upon this a$ 
a commercial proposition, und prevent theft only to the 
degree where the cost of permitting It exceeds the coal 
of prevention The whole thing represents a problem 
whose solution Is difficult, but the elimination of tb$ 
crooks from actual employment by the railroad, and 
the education of the trainmen and station men to 
realise thut It Is to their interest to prevent thieving, 
would go a long way toward the prevention of large 
organised looting of the cars. 

New Records in Speed end Altitode 

A LTHOUGH the ud\unce of commercial aviation 
Is slower than iiioh! of us could wish, there Is 
L no lack of progress In the laboratory and the ex¬ 
perimental workshop. Proof of this Is found In the 
truly astonishing records In the directions of speed and 
altitude which have Just U*en made, one In France and 
the other In America It will be remembered that the * 
lust record tor wuh set by the French aviator, 
Lecolnte, In the annual race tor the Gordnc-Benaett 
('up, and In some later trials In which be was officially 
timed as travelling at a Hjwed of over 190 miles per 
hour, und later, at a speed of 202 miles per hour A 
dispatch from Paris states that, In testing out the air¬ 
plane which be used In the race for the Deutsch Cup, he 
exceeded his former speed by travelling st a rate of 
206% miles per hour Just what this means perhaps 
can best be appreciated when we remember that an 
express train, when running well above Its average 
speed, is making from 55 to 90 feet per second. So, the 
next time the milestones are supping by your Pullman 
car at the rate of one per minute, you may reflect 
that Lecolnte, In his airplane, was moving approxi¬ 
mately three and a half times as fast as that Yet 
this does not by any means mark the limit of possible 
speed tor the airman. Further refinement In the plane, 
particularly to the streamlining of the body, Is still 
possible, and as tor the engine, he would be a rash 
prophet who predicted that even to such efficient motors 
us the Liberty and the Hispano-Salsa we have readied 
the limit of mechanical or thermo-dynamic efficiency 
Even more notable thuh the speed attained by the 
Frenchman, we are inclined to think, is the really 
stupendous altitude attained at McCook Field by Lieu¬ 
tenant John A. Macready, the test pilot tor the Army, 
at that Justly celebrated center Taking out the same 
La Per© biplane which was used by Sctaroeder when 
he set a record of 38,180 toot to 1920, Macready climbed 
until his altimeter registered 41,000 feet Macready 
was to the air tor 1 hour and 41 minutes, all but 
the tow minutes consumed to his rapid d e scent being 
used to steady climbing lie states that at 99,000 tost 
Ice formed on his oxygen tank, hut he pressed on until 
his gage registered 41,000 feet, when the engine 
“coughed and died." 

it Is needless to say that both man and machine 
were furnished with apodal equipment tor this test 
the engine being fitted with the supercharger already 
described In the Btnumrn AnuciK, which feeds 
compressed air to the carburetor at the same pressure 
ns at sea level and Insures u sufficient s up p ly of oxy¬ 
gen The pilot was clad to the heaviest fork his suit 
being electrically heated throughout Unlike Sehroeder, 
whoeo eyeballs were frozen and who spent several 
days to a hospital after his flight, Macready, thanks 
to the equipment provided, experienced no discomfort 
whatever and alighted unaided from his machine. Mac* 
ready's Instruments were calibrated by lieutenant Pat¬ 
terson, Chief of tha Technical Data Section of the 
Field, and the official altitude was given $t 4(1809 tort. 

Consider what this m e a n s . At 29,000 tost, er there¬ 
abouts, the machine would be level with the top of 
Mount Everest and, having thus reached the *roof of 
the world," the machine d Imbed over two mOee above 
it, ao that, when the engine died and Macready pointed 
the maebtoe down tor Its swift retain to the Myth, 
he was within about 1509 feet of bring right miles 
above sea level 



I V ran* b* About thM# ro*» 40irj 
expooe*~«rttltM riUMvor MMtK'ftfejl 
say—to the ftmteuMu*ttlrt*obpt j “ 
ad of oure dashed 1$ upon as <ri*^ 
to 4 state of trenwndoee skdts 
which had been purchased by GMtaribttft ipr i 
to Franca and which h$d been fetfi kfnwds^iif 
sudden c es sati on of hostiUtiss vtere tying ft* faqpr 
stand, crated tor shlpOMnt to sttghti* k nrtrfr teftTOto 
torn, to the railroad stations, shipyards Und Whrtiwbsse 
of Newark. We gathered the general Impression that 
ordinary pedestrian traffic to pm J erse y rarttopdfe wan 
seriously impeded by the acetramfetioa of tifcegWs; 


that Newark was simply ooalng crated agtoatyMM at 
every pore, that the street cleaning dspartmaaf tested 
have to sweep them Into the Morris 0|dei M4 eg** £te 
sewers If something were not doge nfcou£ ft at 
They were accordingly to be sold—dished oub— 
butchered—practically flv«% away. If *wa wanted to 
get to on the good thing, wa need only be p$sparid te 
produce on Instant demand at any time wlthto thejtegt 
ten days a check tor soma such aum a$ f800-*tejtteuwk 


amount slips our mind but it was to this gsQsral 
neighborhood. It was going to be a cats of toeteht 
action, It was not so stated In direct wopfa, tfet die 
presumption seemed to be that our t el ep h one might rfnf 
at two o'clock to the morning with the glad tigtogs 
that now was the moment The thing had to he handed 
with a certain amount of finesse, because theOTOticstiy 


the cars were bring suctioned* tha Immediate Ignrid* 
arles of the supposed auction bad to handle them to tot* 
of a hundred, the buyer* of the hundreds were ariflhg 
in units of ten, through the formation of dtaba of 
Individual buyers, our Informant was Jqst one remove 
from the organiser of one of these ctobs, who wea to 
direct contact with the source of supply The tri^fc 
man might be secured at an Instant, and at that Instant 


all ten would have to produce the money and receive 
their cars, put them together, and drive off. 

We must confess that tor a few days wa were W 
a flutter After that, each report made the thing look 
less rosy With each repetition the tote grew more 
complicated, and the transaction developed tyre toter> 
uedtariee. Finally It attained a parity wfth the joky 
bit of gnreip that Is retailed with the assurance that 
the narrator had the to formation direct from a dose 
friend of the nephew of bis employer's rister-te-lawf* 
laundress, who overheard a convers a tion to the » t >$rt 
car whereto the talker bad explained that a friend st 
a does acqu a i ntan c e of the landlord of the booh com¬ 
panion of the proprietor of Us favorite restaurant had 
bad a first-hand tip from a man who was to Intimate 
touch with a casual acquaintance of a third eourin of 
the fiance of the secretary of tbs person about whore 
the delicious morsel was told. We eventually ranched 
the conclusion that the pretty tale wag wholly a myth. 

It now develops that It vnur anything but a myth 
to some of the people who took stock In it The ygra 
was pretty general throughout the country, the storing 
place of the cars bring varied to suit tisroertlals ft into; 
but as a general proposition the prerequisite was that 
the intended tanefldary of the offer contribute an tolttal 
payment of $28 to meet the cost of an "option" on fete 
car Why this particular detail was over lo oke d to otto 
own case we do not know; there certainly wea not much 
nourishment tor the perpetrators of tha fraud Id Htf 
absence. 


Our reversion to the subject st tfete time it caUteg 
by the fact that after a two years' relapre tote somao* 
knee, the same old same Is cropping Up agtin to various 
parts of the country, and "optiodW rtt Government 
automobiles toft over from tha war are agate brie# 
IWMM at m a* m W, bet. M dMOt tbkt 

rrssnsa. srxr.‘SKS£ 

mubw to tfa* fe*ur. m na* to* JM 

-f,-.-,- —ytt- 'rrflti rn I Titurt AaMffi 
•OMt, «(tta, w*e to ft 0 *&£ 

w «MJW ■**. , !w*JW aJPA%MVM h 

10 whoa At IW^S If40*' 

te MHWir Nt to ttlc fMMMWTr-WI 

has rite $$ tettniSjefe ftb ffek^ 
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■»«■ Bwtoth^Anotiiwr reoett nor- 
«$rran tartan manufactured in 
tjfpnfer lu two and |brawiM« r .aiid to 
eoMn^M tbat U can bo Enlarged by the nee of an 
fffltffln dr station* which *r* ro*d« to tutor- 
lodrwttn ah* original unit, Another feature of this 
dejrtta to that to* eonetrttctiou la efcch that when the 
daerl* to*** gtring ace*** to the foam, the user U pco- 
tettjjtf now* in contact with any live or curreat- 
caarrato^eart* For apartment-bone* work tide device 
T^rrfrtrttff meter caMoeU and meter room* 

An 1 Antmaatk Switoh^-EUmisatiiif waste of «nv 
red! and fd mie htai light whoa and where wanted, are 
two of the futatidne of a new door switch recently in- 
tr odtotaL tbla door switch provides a convenient 
means of cootrot foe tights in closet* telephone booth* 
and fpfnUar places where the door automatically maps 
the Switch “on” or “oft" The mechanism of the new 
ewttysh permits ho half-way position, when the switch 
la “on, 4 It la definitely on, and vice versa. Another 
novel ewtteh Is the bolt switch for guest rooms In hotels, 
wfctrh'to connected In Circuit with the usual wall 
switch. On leaving the room and locking the door tl» 
holt switch cuts off the light* On entering, the lights 
will agf^n respond to the operation of the wall switch. 

Radfflen of Meefrieal ytrea^—Aocordfag to s recent 
cpanUhOoD It appears that out of 188468 fires which 
eWeanWd in 1918, only 8468, or 247 per cent, were of 
ml deottfcal origin. More recent reports Mate that In 
GamtaJdg* Mas®,, in 1020 there were 780 alaru m with 
a total fire loea of 848L900. Only one fire 
eras of electrical origin la Springfield, 

Haw, there were 1/J02 Area, with a total 
fir* fei» of IMGJlfi, of which only three 
were due to ele ct rical causes. In Oarthage, 

Mo, there were fid fires, only one being 
caused by defec ti ve wiring. ttto said that 
fid dries and towns have reported no fires 
of electrical origin during 19Q0. The total 
fire toes for them dries and towns was 
*400400. 


Sdenca 

Prof. Gabriel Uppmsnn, a member of the French 
Oocntnlsekm to Canada and winner of the 1008 Nobel 
prise for physic* died aboard the “France* 1 on Ills way 
home from Canada. 

Daylight Saving Dies in England*— Maintaining an 
unbroken from In opposition to daylight saving. Hr!Huh 
farmers defeated the hlU that sought to make tills 
measure permanent. 

Tin Soldiers Are NeglectaL—At the annual meeting 
of the Toy Manufacturers* Association It developed that 
there is little cell for tin soldiers nowadays, and that 
mechanical playthings are taking their place 

Bed Acoustics Remedied. — In Macon's new audi¬ 
torium It was Impossible to hear a speaker from the 
middle of the hall An Inner stage wus erected to 
direct the sound toward the audience. It Is said that 
the dropping of a pin can now be heard uu> where in 
the building. 

A Life Interne for Mom. Curie*—The women who 
raised the money to give Mme, -Curie a grain of radium 
exceeded their goal by $00,000 Anottier fund of $00,000 
Is In process of collection These funds, combined, Hre 
to provide her with an adequate laboratory equipment 
and a life income with which to carry on her researches. 

•Chmteeu-TWerry Re-fmight*-—Louis de Moulin, offi¬ 
cial war artist of France, has sent us his marvelous 
diorama, which avails itself of every trick of the light¬ 
ing art to give us realistic vistas and araaslng trans¬ 
formations. One scene shows a crossing of the Marne 


Mefc Airplane Sets.—Aopordfaqr to a 
recent to*** of RedieeteoMriM, elt uwddp 
of French airplane receiving eete employ 
mttttl-ataff* vacuum tube* Two main 
typae want In ass during tba war, both 
using a triple stage bulb and differing 
only Ip that one hail a variable inductance and the 
other a variable condenser. Both could receive inter- 
tattoo* or sustained waves of from $00 meters to 1000 
metttal wfth an aerial about 800 fast long The plate 
current waa supplied from a 40-volt storage battery, 
And the filament C u rre n t from a 4-volt source. Owing 
to the Inte nse cold in which the at rptanes had to operate 
at high attitude* it waa n e o an mr y to provide some 
means to keep the lubricating aU from frees! ng and to 
warm the pilot's bead, hands ifiufifCML In the oil tank 
an 80-watt heating unit waa submerged, while the pilot 
wore helmet, gloves and overshoes into the fabric of 
which a resistance wire wag woven The helmet ab¬ 
sorbed lfi watt* the pair of gloves 80 watt* and the 
overshoes 28 watt* If a machine gun was carried on 
thd plan* Its att res ervo ir too bad a beating unit, con- 
suhrtng 70 watt* 

Preventing a Rarai-Out Meter*—An American man¬ 
ufacturer of electrics! controller devices has recently 
introduced a novel overload relay which prevents burnt- 
out motor* The overioed relay U a thermal element 
Placed In series with the motor circuit and the mercury 
ori an m t» a part of the pilot circuit of the magnet 
switch cott. These relays widen the application of 
motor* of to* attsnmtiiig-current aon|rr#l-ca«e type be- 
cane* wfeftfe giving positive protection against burnt-out 
muMu, the* insure good starting torque by permitting 
gUMtam storting c urrent tor a period of several see- 
end* Fpre trouble end npnn are eliminated; 
chfo^ary overipada are allowed, but at the first rignof 
barMpt overipgdi&g the motor is shut down. The 
thenM &mmt to qtotton la heated la the mine prp- 
peh$ 0 *a$tlwtoutovwtodi^ Rttmtive enmn^ pam- 
tod# a period beats the eriU eauam the 
gfid toe vapor to page »P toto » diam* 
bea a* top of the tub* Tfato bveake the lleuM 
4 jft^ WbSku spd opens the circuit of the magnet 
SSFjkM ifefe fioltflr d e ene eg itod, the contact finger* 
the motor from the line. After 
r the toormiu dement code down. The 
bgato end drop* dbWn into the 
j tomgh which current 

^ p efii jriaju brisk the ***** buta* to <to 

ur* **?-!"*• 


rrglS ieeue marks the last appearance of the 
JL SCIENTIFIC AMERICAN aa a weekly. On 
October 20th there will a ppe a r the November issue 
of the new monthly SCIENTIFIC AMERICAN, 
which will combine the leading characteristics of 
both our former weekly and monthly editions within 
it* many pages. 


where Americans ,burled back German rear guards, 
there are many other depletion* of American bravery 
and success. 

A Natural Fans—A dry artesian wall to Newark, 
N J., has emitted a steady Mast of cold dry air tor 2ft 
year* The owner, a woman, had this current piped 
into the bone* where it keeps down the temperature in 
hot weather, dispels dampnee* dries the family wash, 
and dispense* with Ice In the refrigerator The current 
la continuous and steady, and expert* an* at a loss to 
account tor Its source and action. 

New Yerk’s Rural School*— A child welfare survey 
discloses the fact that New York State supports 15 one- 
pupil school* 02 schools with'but two pupils each, 167 
with three, 882 with five, and more than 8000 schools 
not exceeding ten pupils each These are nil smalt Ill 
equipped, Inefficient The report of the surveyors urge* 
consolidation, with free transportation for tlie children, 
this would provide better training at lees cost 

California's Lofty Mountains.—At least 60 moun¬ 
tains In California rise more than 13,00U feel above 
are level, hut they stand amid a wealth of mountain 
scenery so rich and varied that the> aro not considered 
sufficiently noteworthy to he named, according to the 
United States Geological Survey, Department of the 
Interior Yet if any one of these unnamed mountain 
peeks were In the eastern pert of the rolled State* 
It would be visited annually b> Miltons of people Hot 
California hus 70 additional mountain peaks more than 
18400 tori high that have been named, or 130 In nil, 
M well us a dosen that rise above u ooo feet 

Dtaner-PaU Cslories^-tfra National Research Coun¬ 
cil recently called upon fifteen leading scientist*, us a 
rentaltt** these men are to enlist the scientific re¬ 
sources of the country In the Investigation of food 
**iU**; hitherto sporadic 1 movements will bo coordi¬ 
nated, and the stenographer's lunch and tlie laborer's 
d toper |mll are to he brought up to a proper calorie and 
vttjutnto* content r I{ to purposed to devote $100400 
•mmaQy to this nutritional research, which would he 
of the btobretimportance in everyday life, to say noth¬ 
ing o t £ortag( sKtMgetatoMbd war period* Another 
prebteto that Would rew within the scope of the com¬ 
mittal to that of vttitotog tor animals waste materiel 
siifib toe ta niiw roAmt 


Aeronautics 

Betwefe Revel and Stockholm.—The Svensfcm Lnft- 
tnifik has established on airplane service between Stock¬ 
holm and ItevuL Two trip* per week each way are 
iielng made, the trip taking three hour* Moll from 
Sueden and passengers both waju will be rnrrtofi, there 
being accommodation* for five iHi«w*ngerH <m vnch trip. 
A subsidy for carrying mull* 1* rccthed from the 
Kwedlnh Govenum^nt, und It Is expected OiHt tlie 
hstluttltm Government will also grant a sutaldv to 
pre\lde for carrying mail from Bsthonlu to Sweden 

More Light on the “ZR-2". — Commenting on the 
fHtal ending of the * ZR 1 ' dirigible, the HrltUh periodi¬ 
cal, blipht has the following to auy *T1 iIh airship 
was designed to have a high celling—2700ft feet—und 
to till* end htr construction wa* kept hh light as wa« 
eoDflldi^red conBlstcnt with udequate HtiH^ngib In order 
to ensure llghtne** *e\erul departure* fnnu standard 
practice were Incorporated among whhh the employ 
tnent of fewer gas bags Tills would natunilh result In 
a greater portion of the hull being affected In the case 
of o\er t>r underfilling of one bag while the girder 
length between frame* would lie Inc penned. 

A New 1000-Horsepower Engine*—'The tendency in 
mlntlon npjtcnrH to he toward lurgi r engine* on the one 
band etqieciHll) for the large pawenger-ciirrylng plane* 
and toward *ntaller engine* for the single-neater* Word 
now come* to the effect that the Engineering Division, 
MctHnik > lehl lm* completwl preliminary design of a 
lftOO-horatTiow er 18-c> Under engine The design 1* 
bring farther developed on the ImkIm of 100ft horsepower 
at 1400 rp.m direct drive, this speed en¬ 
suring great rellnblllt> and bring favor¬ 
able to high propeller efficiency In connec¬ 
tion with a large power output A cylln 
der of the proposed design has been eon 
structed und tented with very satisfactory 
result* It 1* of the four-vnlve type, with 
welded steel Juctact* 

An Altitude Record. — On September 
28tb last Lieut John A Marready, test 
pilot at McCook Field, Dayton, Ohio, flew 
u La Pare biplane to a bright of 41,000 
feet, according to hi* barometer reading, 
but the true height after the Instrument 
was calibrated stands at 40,800 feet, thus 
establishing a new world's record The 
previous record was held by Capti Schroe- 
der who, in the same type of plane, flew to an altitude 
of 88,114 feet Hie La Pere plane used by Macready 
Is equipped with a supercharger recently Invented by 
Dr S A Man* which takes cure of the rarefied air at 
high altitudes and also takes rare of changes In mix¬ 
ture and keep* tlie radiator warm A new propeller 
of somewhat lurger rise than usual was also employed 
In the record-breaking flight 

Control in Cifdtog Flight.—An investigation was 
undertaken by the National Advisory Committee tor 
Aeronautics at the Langley Memorial Aeronautical 
Lahoratorj some time ago for the purpose of develop¬ 
ing Instruments that would record the forces und posi¬ 
tions of all three control* and to obtain data on the 
behuvior of an airplane In turn* All tlie work was 
done on u standard rigged “JN4II' It wus found that 
the utrplnnc was longitudinally unstable and noae- 
henvj , that It wus laterally unstable, prolmblj duo to 
too little dJhedrul and that It was dlreabmally un 
stabU, due to lnsnllkiont ttn area till* last bring very 
scrloii* for In case of loss of rudder control the air 
plane IniniedhiteH whl|w Into n spin from which there 
N no wn\ of getting It out On the other hand it was 
found posrilile to fly quite satisfactorily with the rudder 
Itsked und safely, though not so well, with the allerona 
locked. 

British Planes with Little Planes Upon Them.— 
1 xperlinents with a remarkable tjpe of battleplane 
which curries Its own scout machine ixilsed at the lip 
of one of Its wings hare been carried out at Fartt- 
horough, England. Two big Isanblnff planes have been 
flying over Aldershot with a diminutive airplane fixed 
to the upper wing Ho far It Ih understood that the 
tests hare been successful The parent maelttoe* have 
traveled at their usual pace although the engine of the 
spout mmhlne was kept running so that It was reedy 
to dive off at a minute’s notice to protect the larger 
and heavier craft The automatli releasing apparatus 
in constructed on Ingenious line* we learn from Atrial 
Age it erkly An expert pilot Is carried hy the bombing 
plane nnd ns soon ns his service* are required lie climb* 
through the top wing and takes ills seat In the scout 
plane By pressing a trigger be frees the smaller ma¬ 
chine which at once glides along the battleplane win* 


and dives off 
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* Man-Made Lightning 

Experiments with One-Million-V oh Transmission That Point the Way to Future Power DUtril mti on 


T UB wge of artificial lightning appear* to be close 
nt band, not i in h mere Htugc effect but as a 
practical means of dlKtrlbutlng H* trir power over 
nation-wide area*. Onl> n few wrakH buck the press 
announced the nilinlniitlon of a He rip* of text* aiming 
to mine coninieniiil nirrentn to one-ml Month volt poten¬ 
tial ami then Iran mi nit that lightning like current over a 
properly Inmilahnl trunmnlaMlon lint The final experi¬ 
ments would hwii to Indicate thut mirli high potentials 
eon Iw generated and handled but there remains u vast 
amount of engineering vorh liefore we can begin to 
raise the potential of our electric jwwer lines from the 
present high mark, 220,000 volts, to still higher poten¬ 
tials. 

One million volts Is nearly five times the highest 
-voltage ever before placed on a trumuuluioa line. The 
220,000*volt line referred to is that of the ftouthem 
California Edison Company, now In course of con- 
ot ruction One-nilUlon \olt potential Is one*flftleth of 
the votUge tlmL a flash of lightning Is estimated to 
repres e nt, according to Dr Cliurles P BteinuieU, the 
well kiumn electrical engineer, so, wo are slowly coming 
to Use In our everyday life the counterpart of what has 
heretofore been consid¬ 
ered a great destroyer of 
life and property 
The remarkable high- 
voltage teats In which 
one-mlllion-volt potential 
whs readied took place 
at the high-voltage la¬ 
boratory of the General 
Electric Company at 
Pittsfield. Marne The 
t mn*t Imiiortnnt point In 
connection with these 
teats la the adding of 
new and valuable know¬ 
ledge to the long and 
constant study of high- 
voltage phenomena, up¬ 
on which calculations 
can be based for the ex 
tension of long-distance 
transmission. It is also 
Interesting to note that 
these experiments have 
bosn carried out by 
specialists in electrical 
transnilsston—men who 
have seen the distribu¬ 
tion of electric current 
on n long distance scale 
begin with 15,000 volts 
In 1801, and culminate 
with the erection of the 
220,005* volt line In 
southern California 
The object of high 
voltages In electrical 
transmission is pretty 
generally understood to¬ 
day The average lay- 
mttn appreciates the fact 
that the flow of electri¬ 
city through a conductor 

Is very much like that of water through a pipe Hie 
higher the pressure or volts, the lens becomes the re¬ 
sistance offered to the rurrent by the conductor Hence 
In building u transmission line the engineer Is cun 
fronted by these alternatives Either to use a heavier 
conductor so as to have the lowest possible resistance. 
In which > a lower voltage can be employed, or use a 
higher voltage and smaller conductor, but muke ample 
provision tor the Increased Insulation necessary to take 
care of the higher potential Of course, conductors 
rapidly rise In cost for every square mil that Is added 
to the croaa section Insulation Is toss expensive than 
metal, hence higher voltages are resorted to Further¬ 
more, since there must be a line loss In all electrical 
transmission. It follows that the generation of electric 
Iwwer at one remote spS may not be commercially 
practical tor the reason that its transmission would 
Involve too long a line with too great a loss, according 
to our present standards. But with ajrast increase In 
potential tbs practical range of electrical distribution 
goes up by leaps and hounds, so that water power that 
is today considered of little or no commercial value 
because of Its extreme remoteness may yet be 
tomorrow In our workaday aorUL 


One million volts is far beyond the c om prehension 
of the ordinary laymun, states Dr Btelnmets. It Is 
Interesting to recall how rapidly high voltage develop¬ 
ment in this country has pro g r ess ed. It to about forty 
years since Edison first transmitted electricity at con¬ 
stant voltage. He um*l 110 volts and later 290 volts. 
At this pressure, electricity con be sent economically 
for about one mile. In the Intervening forty years, 
voltages have increased until now we are actually using 
220,000 volts, a pressure Just a thousand times great er 
than that which was considered the limit of safe pres¬ 
sure when Edison begun his experiments. 

Now we are thinking of one million wilts. While 
electricity, as these tests show, can undoubtedly be 
transmitted In large bulk If so desired, tor possibly 
thousands of miles, It is possible that the millions of 
horsepower available at various points, such as Niagara 
Falla and the Ht Lawrence River, would find a market 
and be consumed within a few hundred rattoc of their 
source 

The big problem In transmitting this extreme poten¬ 
tial Is to confine the current to the wires. The loss tof 
n part of this current through leakage into the sur* 


ratio betwren the sparking distance hrtwM Jtotfto 
points and the potential employed- The m 

this page show the needle gap gnd below It ;tfcg*huge 
sphere gap, with a man standing be t ween the sphere 
electrodes so as to famish i comparison tot 1 rite w 
well ns a flash-over test on a string Insulator, bring 
about 000,000 volts. 



l*ftt Th* sphere sop used In the l,0M,004Mrott t es ts . Tbs n**dte 8*P snplersd la 
tbs slsstrodss being held by the V-shaped supports. Rightt Sons Use of tbs 
to gathered trem this view This is a Ufftoreftsss 1 wok tor test si about *00,M* wills, 

frees wire to tower aiaudtaneouely, aretes diets— totes ortr ate 

Details sf the milltoa-velt tr aa — I seto n tests 

rounding air la an ever present possibility. This leak¬ 
age takes place in the form of the corona- "that effect 
which forms a crown of colored, luminous base about 
conductor* The recent inlUlotovoIt experiments have 
brought out the interesting fart tliat wires tour Inches 
or more in diameter would—and actually did—carry 
such high potentials without serious loss. Should we 
ever come to million-volt transmission, It Is likely that 
hollow tubes would be found more economical and Just 
as effective. It would also be found essential to build 
the high tension transmission lines for carrying ooe- 
mlllion volts on high towets, in order to keep the con¬ 
ductors out of toe reach of any danger to human life. 

Aside from the transmission line proper, there are 
many problems in the way of transforming apparatus 
and switching gear. In the experiments the original 
or primary current was 2,000 volts at 00 cycles. This 
current was stepped by passing through one transformer 
after another—* cascade arrangement 
Our cover illustration has been prepared from an 
actual photograph, showing virtually a million-volt cur¬ 
rent jumping an air gap between needle potato* Jn feet, 

high voltage measurements are generally taken by 
means of a needle gap, rinee theta to a very definite 


By Hi P* Crafts 

I N approximating the intrinsic value Of the farm trac¬ 
tor, the larger item In the account Is tost of supe¬ 
rior power la action. 

Among the leaser Items Is the economy of fuel This 
may not appear so large until we strike a c om p ari son 
between the cost of tractor fori and horse fuel 
Borne figures which I have recently obtained from a 
California farm tractor expert afford a very convenient 
basis for making thto comparison. 

The problem consists In approximating the fori cost 
of 100,000 home-power hours, as produce d on one hand 
by the horse, and on the other by the form tractor. 

Let ns take the horse side at the question first* 

According to thto ex¬ 
pert, It would inquire 
801 tons of hay and 10,- 
62fi bushels of grata to 
do the Job. 

Taking tba average 
price of hay on the Pa¬ 
cific Coast at the pres¬ 
ent time to be P20 * too, 
the hay Hem la thto sum 
Id arithmetic would 
amount to IfiOBfi. Tak¬ 
ing oats at $L30 per 
bushel, the grata Items 
would amount to $12,- 
7D0. total $1g,7T0i 
Now let us figure the 
tractor ride of the prob¬ 
lem 

It would require IV 
2fi0 gallona of distillate 
and 750 gallons of oil to 
accomplish the 10(1600 
horsepower hours fey the 
tractor 

There to also a ques¬ 
tion of ita pounds of 
cup-graasa, hut this is 
such a small Item we 
will leave 4t out 
Distinata In Oakland 
today costs the oonsom- 
er 14)4 <»to per gal 
Ion , 31,980 gallons 
would coat $108L25. 

Oil coots about $1.20 
per galkm, 780 gaHotu 
would cost $800, total 
$2881.25. 

Difference in favor of 
the farm tractor, $16, 
280175. 

This qpema almost in 
credible, but it to undoubtedly true. Well hove to still 
another interesting phase of the question. 

The hay and the grain tod to those horses could very 
easily be replaced by straight human food produ ct s, 
and if the borto were to be eliminated rate food Could 
be saved and added to the wows food supply. 

This same tractor expert inform* me that 40 h e r eto 
will eat the produce of 200 acres of land pip fitotaft, 
or In the aggregate the home of the United fttfctei re- 
quire tor feed the produce of WjOOOflOO acres df Bud. 
or enough to support not toes than 40^00^00 p i ta * ** 
Eliminate the hone popfittko of the United lKgtet 
at a ring* attake Ml turff the eqoiMqht of thrifts*- 
sisteoee over tor hqmanj nnettatatioo and iyuto 
food supply would be Increfteed 46 hog qMp 
But thu to hot on The fern tractor's fpriwupptr 
does not coma fftafc onr sb0t hut ftatabstae#ffc asri 
qon ta U i oftjfto gubst o ftti e thto. could he pesribly toadh- 
mllaN* u wm fcoA Apt tbw, f£SSSS$,0m 
M iibm|Iw» n>4 Da ■maiMMat ppvwlNtl) 
«t mkHm poW*f «TW WllwH 9•»* t» Mju* *tt)a 
ttttr and vAdMM «te55»M to vmtfl AtMT 
tftatotf ?a*ltarf4ptllrtfad«ttoi*feb»*fl# 
from tl» i 


potentiate. fa item s dlrwtb sbovg 
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•ferry fNe* Mri roH shoot «t ram lent t«f th* floor, tlprfa* tbt chain now too way and now uotiwr. eolUdtmr and hi pnml string tho oeoupanU a hlhrtaufcr rough tin*. 
m m M at tho «ad at t 1mm has anaa, to around in a airelo and at tho mam ttea pHah up and down u thoujrh riding the wave*. The effect I* highly edifying upon the paa- 
aaaaaea, UfMi The ahott eara «f the roller eoaeter, which make p o ee f b W no n e erohttloaa that would have been out of the uueatkm with the uraal longer can 

$om of tho Jo7*iMiny at onto at tho Mtr awnearot park In Venice, CaL 


S om e Now Mechanical Amnoomoat 
Devices 

T HB netat umoancament of • Vonlee. CaL, annuo- 
want promoter to the offset that hla new pier 
would havo all sow pleasure device* was not taken 
particularly seriously until the place In question wma 
thrown open to tbo public. Then, for the flnrt time, 
tho amusement seeker* realised that he liad made good 
hla protnlae and that tlie pier bouaed one 
of the moat startling collection* of me¬ 
chanically ingenious contrivance* yet 
bltllt. 

While there are literally doaena of new 
mechanical device* for the amusement 
and “thrilling** of the pledaurcMttekers, 
a description of four or live of the moat 
ingenfeoa will serve to give a good Idea of 
the reaourcefulnc** of the men who de¬ 
signed them. 

The lint concern!on one encounters on 
the now pier looks at first glance to bo 
a number of round wicker chairs on a 
rough a*a. As a matter of fact, the 
doer constats of a number of disks, eight 
or ten teet la diameter, each on# of 
which revolve* independently of all the 
others. 

The chairs are mounted on an iron 
pivot They are each looe* When the 
custom e rs are seated In their little chairs, 
the disks start to revolve. As the chairs 
roll about they encounter the various 
disks, first one going one way, then one 
going the other way They bump to¬ 
gether, bounce around, and otherwise 
travel In unexpected directions, while 
the passenger experience* a sensation similar to that of 
a stunt aviator 

A device known aa the “Dodge-Bin” Is a clever piece of 
electrical and mechanical work, flroall cars, fitted with 
steering wheels, art placed on a polished hardwood 
floor A trolley connect* each little car with an elect ri- 
caUy-charged mesh and screening overhead. The car 
is mounted on casters. When all the cars are occupied, 
the current is turned on and the passengers endeavor 
to ride around the floor without colliding with other 


cars. As the steering wheel operate* only the trolley, 
and a* the wheels are independent of each other, the 
•toering I* only relative and it require* extreme aldllty 
to dodge the other fellow's car. A foot pedal is pro¬ 
vided to control the car and stop It when necessary 
Collision* occur every few seconds, but as there is a 
heavy iron bumper around the base of each car, no 
damage is done and the riders get lots of fun out of 
the thing. 


The centrifugal concrete mixer 

The time-honored roller coaster has been revolution¬ 
ised Into a thing known aa the “Bob*,” in which the 
usual care have been replaced by a sort of series of iron 
baskets, mounted on wheels. These baskets are con¬ 
nected together Into trains, but beenuao of their Inde¬ 
pendence and smaltne**, they operate like a bicycle 
chain and permit the trains to take extremely sharp 
turns and steep bumps with safety Hence the “Bobs” 
provide thrills that the roller coaster with It* Jong 
(Continued cm page tf7g) 


A Centrifugal Concrete 
Mixer 

T HM open put tjpe of container used in preparing 
concrete for laUiratory and commercial purpose* 
(m subject to competition If exhaustive torts now bring 
nmde by the Cement Section of the National Bureau of 
Standards establish tlie merits of a new centrifugal 
mixer, designed by a New York City engineer The 
newly-designed apparatus for mixing con¬ 
crete Is one-half yard capacity and con¬ 
sists of a horlwmtnl boa I which 1* rotated 
about a vertical axis at 70 to 80 r p, m. 

In actual use, the contents of the bowl 
are thrust outward and upward by the 
centrifugal action, and are deflected back 
In Htreams to the center of the container 
by fonr fixed deflectors affixed to the 
stationary frame To unload the mixer, 
the operator slightly elevates one of the 
deflectors, the mixture proceeding to flotr 
over the rim of tho bowl into a hopper 
or chute Complete mixing of a batch of 
material, under favorable environments. 
Is insured in 15 to 90 seconds. 

Comparative tests conducted by the 
Bureau of Btandards to determine the 
relative merits of the open-pot container 
and the centrifugal mixer Indicate that 
the grinding action of tho iHtter produces 
such a fine aggregate that utlffer conats- 
tende* were obtainable The Increase of 
fine muterinl Is such a* to require from 5 to 
10 per cent more water to Insure the same 
degree of flowubillty as that In a similar 
batch subjected to the open pot or labor¬ 
atory mixer 

Result* of government tests sitow that If like batches 
of aggregate cement and uator are mixed in the same 
proportions in the two types of containers, the strength 
of the concrete yielded hy the centrifugal mixer Is 20 
per cent higher than that amalgamated In the open pot 
mixer However, this superior strength la attained at 
a sacrifice of flowabtltty, which detracts from the seem¬ 
ing superiority of the centrifugal mixer In comparative 
tents. By adjusting tlie enter content with tlie view of 
(Continued on page 278) 
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The Story of Cork 

Where the Raw Material for Stoppers and floats Cornea from,, mdRov It II 

By J F Springer 


E VERYBODY knows what cork Is, and to more or 
leas acquainted with IU use But comparatively 
few have dear Idias as to tbe parts of the world 
where It In product'd and the prwlse way In which It 
crows In Portugal, Hiwlu, southern Franco and gen¬ 
erally the hinds ljlng In and near the western Mod It¬ 
er run ihhi cork In produced, on the largest scale In 
l*ortugal It Is a product of r spool oh or of two species 
of the oak (querent tuber, qvrout ttccidcntallt) No¬ 
body st*ems to know the origin or the ewwntlal meaning 
of tuber Home guesses bare been made, but nothing 
substantial has been aHcertaloed Similarly, the Eng¬ 
lish word cork seems to be of uncertain meaulng and 
derivation lint the re to perhaps a pluuslldc cornice 
thm at least with the Spanish eorvko (cork) and the 
I .a tin cortc* (bark) It hue Iwn suggested that it is 
a corruption of quart u* llowe\er all this may tic, the 
thing Itself to definite 

The cork tree grows to the height of 20 to 00 feet 
and the bole attains diameters up to 4 feet Bnt this 
diameter has certainly lieen exceeded In 1877, a tree 
In a cork forest In tbe province of Genoa In northeast 
era Spain measured 10 feet 8 inches in circumference 
This means a diameter of 5 feet 2 Inches, The height 
up the trunk was about 15% feet This tree was estl 
mated as having at the time an age of 150 or 200 years. 
The foliage of the cork tree consists of small evergreen 
leaves, tqxtugy and velvety to the touch The edge la 
of t)ie saw-tooth t>i«e und the appearance of tlie leaf 
Is glossy A representative leaf measures, say 
Inches long by % Inch broad The roots are robust and 
spreading, and arc not always completely burled In the 
soil Tbe blossoms come out In May and the acorns 
ripen In tbo fall or winter The Utter arc of impor¬ 
tance, since when fed to swine they are converted Into 
a high quality of pork particularly ham Spanish 
mountain hams have what Is called a “piquant” flavor 
A notable thing about cork trm s la that they ore apt 
to require more riiaile for their roots than their own 
foliage supplies, If good harvests of cork are desired. 
One mode of meeting the requirements of the case Is 
to manage the uew grove so that when the trees are 
about twonty-flve >ear» old the branches of tbe trees 
will touch one another and the general area he fairly 
covered Another mothod proceeds by the Introduction 
of trees of other kinds In the intervening spaces—such 
trees as, for example, tbe elm, the ash, the pine. The 
function of these trees to to supply shade and keep 
the ground rich In vegetable matter Cork trees, like 
milch cows, may lie overfed, with somewhat similar 
results That to, If the ground becomes especially rich, 
the quality of tbe cork fnlto oft There to, however, a 
goodly amount With poor soil, the amount to 1 etm but 
the quality to good What to desired to a combination 
of prodmtlou and high quality 
Tbe cork of commerce to the exterior shell of hark 
This to ntrlppt'd from the trunk of the tree and some¬ 
times from tbe larger branches. Tho young trees are 
left to grow In the natural way until they have reached 
a fair age and a moderate else 8paulnh law requires 
that the circumference lie 10 inches, which corresponds 
to a diameter of aliout 5 Itu hoa The tree will then be 
about 20 years old The product of tbe first stripping 
to nut of the best quality However the tree at once 
proceeds to renew the covering and produces one of a 
finer texture This to not removed tor eight or ten 
years. The bark to perhaps liest regarded as for the 
most part dead tlssm The real living skin of the 
tree to the pfcoftopew. It to the seal of growth of Iwth 
tree and Imrk. Kach >onr it produces two layers of 
cells, one for the tree and one for tho outer shell In 
the course of the eight or ton years after the first strip¬ 
ping, the thUknrsa will have liectime sufllcbniry great to 
wnrrnqt a second stripping This cork will he of both r 
quality than that first produced, the texture being 
finer This process of stripping again after an Interval 
of about-p ’tears to the caMpwiury practice, It appears, 
of tbe letMiug district With the third stripping at the 
age of Hay 40 years, tho tree properly begins its output 
of high grade cork It continues productive fur upward 
of a century An authority upon cork growing In 
Algeria lays down the rule that the uew cork should 
not be stripped off until It has become M Inch thick. 
The first cork produced bv n tree (rornfto-bomto) has 
but little value common tally, because of Its coarse¬ 
ness. roughness and density The second barking 
UhIim) while not so good as subsequent yields. Is 
sumcirntly valuable to become an article of commerce. 


A peculiar circumstance is the fact that the prodttqt 
of tbs larger breathes to often better than that of tbs 
bole In actual practice cork to stripped from the 
tree at very different thicknesses, ranging, sty, tfiom 
% to 1% Inches Naturally, the amount of oork pro¬ 
duced by a tree will vary with tbe tree, its age, and 
the length of time the bark has been accumulating. 
Forty-four to 102 pounds per tree to a fair range. 



The struct oral appearance ef dark as revealed by 
the mlenMcops 


The stripping, as one might easily Imagine, is not a 
matter for a cureless workman nor for unsuitable tools. 
The bark itself must be carefully preserved in order 
not to lessen Its value commercially Tbe well-being 
of tbe cork tree must be cared for adequately, other¬ 
wise the source of profit may be very seriously dam¬ 
aged 

The inner skin, that to, tbs true Skin, must be pre¬ 
served, If it to broken through at any point, there 
will never again be any growth at this spot If tbs 
true skin to much damaged, tbe very life of tbs tree 
may be imperilled. Of course, after a stripping, this 
true skin will be exposed for a time For this reason, 
if a sirocco to raging, the trees should not be stripped, 
as exposure at this time might very wall mean an 
excessive drying of the skin leading to future a b se nc e 
of cork. 

It has been proposed to protect the true skin with 


E verybody bom what cork M* 

Up and a more or less acquainted with 
tti use Comparatively few have any 
clear idea at to the partt of the world where 
t( is produced or the precise fathom m which 
li grows, That it is m a general wap a wood 
or a wood product most of us probably realize, 
just what relation the crop bean to As tree 
from which it comes, how it is ha»etW, what 
stats the harvest leave* the tree m, arid similar 


questions, must be a dark enough secret to the 
ma/ontp of those who apply the corkscrew to 
the neck of a bottle or wrestle wtlh mmthfac* 
torp substitutes hb the pen-btfe or the s^swsr 
In thu article Ur Sponger gives us a compre¬ 
hensive account covering all these pair of puz¬ 
zlement, and more besides— Trig Ebnttft 


the newly remoyed cork. This to known as tbe Cap- 
graml Moths system. It proceeds by arranging tbe sep¬ 
arated bark around tbe tree; but It dot* art sqm* to 
have been widely adopted among large producer* 

Tbe Rpantoh method of stripping depends upon a 
long-handled hatchet Crescent shaped aeWa bare also 
been employed, especially In Algeria. Whatever fibs 
tool, the workman makes two qutsnti ramd tfcp ttefc,, 


one above and the other near the grand 'JKMH 
cut dear through, thm these entoftt>ftfi j 
followed by one or two Vmgtitidtoto «to0. A 
may be taken oi natural craft* of rntt/' 

After the vertical sots an 
uses the hatchet, Inserts thf>„ 
pries off the bark. Good Jmftmtot an^artftJ 
required- The work 1a done tn is mjtgm 
terior surface to rough and wqody* ratenfe 
due to exposure to the weather The triHto JftWJtito 
to rial la boiled, whereupon the neetosi rough lays# Wwy 
be easily scraped off. The toes la weight due be tide 
scraping operation wiu run up to the neighborhood 
of 20 per cent The boning procedure results In the 
elimination of tannic add. The volume of the bock 
Is Increased and also the elasticity 2a shock after 
boiling, tbe cork to comparatively soft end pliable and 
may in consequence be fisttmed out gad piffled ft 
layers. 

Tbe cork forests are likely to be ft rafter In* foe* 
ible situations—In the mountains and htift It to mb* 
essary therefore to get the crop ready for transporta¬ 
tion A rough sorting for quality and thinks me. ft 
gone through with, and the various classes vufta up 
into rough bundles and put upon the becks of fte 
burros. As the cork does not weigh much, tbe aqfaual 
to loaded from head to tall* or nearly so, ft onftr to 
provide for him a suitable load, la the principal dft 
tricts, there may be a line of 80 or 40 or even 100 of 
such loaded burros ft a single “train," They are on 
their way to the railway, and constitute a very appro* 
priate means of accomplishing this first Instalment of 
the n e c e ssa ry transportation, pa they are competent 
to thread their way over narrow and precipitous path* 
tn tbe mountains and hills and to para through the 
alley-Uke streets of the Intervening villages. 

Osoe at the railway, tbe transportation becomes a 
simple, everyday affair. Th* destinations ftdmft sea¬ 
port* of Portugal and Spain. Semis, ft gpaft, ft per¬ 
haps tbe principal receiver of raw cork. Here on tbe 
hanks of the Guadalqtrfvir the eorit ft ft part manu¬ 
factured and ft part stored sad sh i pped, Pprftg the 
latter part of the summer, the street setort gee pretty 
wgll dependent upon cork ft some #*y f Hundred* af 
burros with their loads win be filling the streets as 
they pass on their way to this or that warehouse or 
ftetory, U the cork ft to be shipped, the bafts are 
opened up and tbs edges of the bark trimmed. The 
cork to then regraded toe quality and thickness After¬ 
ward, It is packed Into bundles or balsa. A usual 
method of packing requires that large flat fitocat 
(planks or tables) be put at tbe hrttom and that tbe 
smaller pieces be built up Into a mate above, and that 
finally a second quota of big, flat Mfw* be put On top* 
The whole bundle ft then eompraaeM^nd bound Steel 
hoops or wires serve as tbe bftdugmatorftl, just as 
with us ft baling hay and cotton, r the bslftg, the 
cork to^yeady for ablpmant to aQ fidrts of the globe. 
Oork for maunfactnra ft America Is naturally received 
at Atlantic ports, particularly at Philadelphia, Hew 
York and Baltimore, Arrived at such port* It may 
or may not require further shipment by mttroed to 
tbe manufacturing plant 

There to a wonderful variety of usee to which <mk 
to put But the re quirem e n ts of these ages vary 
greatly; so that It to Very n eera s aiy to grate fee raw 
product with especial ratew n us to ft* pra ise use to 
wMf-fc it l, to bo putt DM nw •ato'tol bqr’,troo|jr 
bad two fmdtofL Bnt torn tarn oo<Wjr btodSpiK. 
Hodoro tonotactonat fowdtt* tntof toW-ttoffito 
dneo in tbo Ml|hbWtiood « 15b fttfMMBt fife 

totvidn trodw nontoor no tooto toot «Mdt f w fot f' 
tn swap of tbo amoHomi m i Bmo, tor j*» 

sssgsses. m 

in to ak tog 

of the omfit 

mmmuan or me cwg tail WfiSP 
oonasauMSoe of tide - lift 

Hit Abfe 

Thto boo So too 

u <m bM^wMbriK 













. tad toisfotty QBcotto* At ft* big factory, th® 
aflftfef of ft* lay$i» Into triuteverat strips* dona by a 
ftpWy # ato *taj i stert knife uf obxtUar form. It ha* an 
*d|l c Jft* « raw nA wii whom a mm slowly 
teqrfHft tatfft would fait the strips are tttta operated 
m 8# a tabular punch rotating like a machine twist 
drift This w4rk U done with the greatest rapidity 
Tb* stopper* aa they c om a from this operation are 
- ftffttoMl* If tapetod eorkg are wanted a supple* 
teftftjT operation la carried om with another rapidly 
Mattfifi dtttflar knife. Bat the foregoing accounts 
for Inly gome of the oofts. Many stoppers are made 
glogg Malt Une* of the old Spanish ntetfao<L That U, 
gme the stripe hat* been cat and the outer rough 
trpat hat been {atom e®, the strips are cut into box- 
3k* f decea * j a r a fa e kip lpeda. From these rectangular 
fctwjk* ft* at wr a are fashioned. Often this fsshlou- 
togi* dans by hand methods. The making of stoppers 
t* very wasteful, so much so that only about *5 per 
CHtt of the original weight of raw corkwood remains 
la the teUM article. Bence the efforts to use the 68 
per cent Composition cork la made from waste with 
the aid bf proper binding enbetance. This composite 
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proportions that In excess of tC^OOO ledger pages have 
been Utilised for entries. Two hooka* embod>lng r >00Q 
an cessions each, have been filled with notation* on 
Individual or groups of parasites, and the tlifi^l helper 
account is being written. The specimen*, uimui being 
consigned to the Zoological Division of tim itureuu of 
Animal Industry, are bottled In a presorxlnj. tlulti and 
tho label reflecting the contents Is enctiMHl innhlu of 
the container to avoid blurring or effumm nt The 
data Incorporated in the big daybooks of tlu lulioriiiory 
Include the technical name of the worm or puruHith 
Insect, date of collection, by whom collects I, mid the 
location of the specimen whan taken from Its lnwt 
The finkes, tapeworms, roundworms, parasitic limed*, 
tick* and mites are predominant In the world * I«ripest 
collection of live stock enemies. The hulk of the vast 
assembly of parasites were formerly unhidden guest* 
of man, horse, mule, donkey, cow, sheep, gout, swine, 
dog, cut and poultry The Zoological Park of Washing¬ 
ton, D 0., Is likewise a contributor to tho collection, 
wild animals yielding a varied assortment of preying 
insects, foreign countries jpgke consignment* of their 
undesirable guests, soliciting the Department of Agrl- 


271 

of Animal Industry would answer in this wise IVImt 
bits been done the world over in emdlcutUig parasite* 
from domestic tuUinuls has been uHaembied in compact 
form, tlw tnforniuttoii liefng quhklj luuilable to farm 
ere, veterinarians, ph>*klanH and hriimtlsts. Tin* 
knowledge cun Is* sfiecdlh gUen practical application 
Take a glHiiec Into the mall of the /oohaJeal Division 
und not-e the \uriety of Inquiries width diuft ujsm 
this fund of Information 1 

The T T nItod stall's tnuy kuIhuIIh u eoiinlgnmont of 
smoked herrings lnfe*ted with roundworm* u iltlxeri 
of North Dakota de*dr<»s pleturc* of immsltes to Lllus 
trute a hook, a funner fu Hoi Ida seek* a nmedy to 
exi»cl kidney wonu* from *wlm n renhlent of Penu 
gylviinhi submit* a group of lung worms from sheep 
for examination, a rural dweller in lUinol* consign* to 
the laboratory for analysis some earth uoi ium found In 
tho drinking water, a minimntut eniirprlrtt In Mary 
land solicits expert ad\lee concerning n loust powder, 
an officer In Texas sends to the Zonloghal DMslon u 
collection of ticks from a gout n meat Inspection *er 
rim submits for in*jM*etlon n hum Infested with mites, 
with the riew of elicit lug information as to control 



U A sorb kw touring to typM tor task sad frm rpr—tog kmnnhw. 1 A sorasr of s sortis* room to the cork worriwm of Seville a. Preiwrin* tl« cork for mrrUjr* to tho mUnsd 

Before and after the cork harvest 


material then beoomes baste for a whole line of manu¬ 
factured product*- table mats, fishing line floats, pot- 
Uhlbg wheels, etc, A special material for heat insula- 
tfdg Es also made from the waste—that la, In this ease, 
from granulated material* 

ThiU.& CaBectfen of Aninal Puurftea 
V Sr ft. B, Whiten 

f T M* BvfH oi AbIidkI liwhutry of the United 
I gteteeP^wtawt of Arrtcutaw wm. aboMehed ■ ■> 
Wnmitiea< to be me—ite tabnwrtorr ort- 
Uetftw .of- Ipn t tam of pefuttee wbteb lnr««t domeatte 
Utt.atoek wp p t d eWnmetkelly become the property of 
(MjfttfcNMa MuMm. So nlMhtovfed eompraheurtn 
' i ttte tmMmttf knowtedee r*U«B* to pert, which 
l teeMbb CMtbb ebeep^ ewtoe, pobitr* end other 
k4m$«Mr tbe.bUtmt conecttoo of pemdta. In 
d <L ha fiucU k Ob&greauofuu teglriadofi aaf^ 

? l t % ‘g^aasasrA-° w - 


culture to Identify these parasites and prescribe con¬ 
trol methods. The Investigations primarily, however, 
concern themselves with enemies of the live stock of 
American farmers, the massed knowledge lending Itself 
readily to application afield wherever iwrarites Infest 
domestic animals. 

Augmenting the lO/WO bottled spectmens of animal 
parasites I* the largest card catalogue and Index xjstem 
ever corraled on the subject Jt is n monument to the 
efforts of Dr A Hassell and his n**»»clate« for an un¬ 
broken period of 80 yean. From 1002 to 1012 there 
was publlslicd 2768 pages of authors’ catalogue, and 
the unpublished material which him slncu accumulated 
will swell the pages of this volume The Information 
on the tapeworm extends through a book of 467 pages, 
printed in 1012. A catalogue compiled by a W Stiles 
a&d A Hassell during 1020 consumes 886 pages, while 
knowledge relating to flukes embrace 401 pages, ap¬ 
pearing in book form in 1006. 

Quite logteftlly, the American live stock grower and 
farmer Inquire* as to the serriceaWeocss of this pro¬ 
found knowledge when bound between tite IIdr of a 
toy*, which has ouarter* tn a laboratory fn Wash¬ 
ington, I) 0 The Zoological Division of the Dursan 


methods, a veterinarian In Texas invites dlsrumlon of 
a tapeworm from a goat, a commercial concern solicit* 
Information on dips. 

The development of a new tlieory concerning the dis¬ 
tribution of tho tapeworm among j*oulirv, the rocom 
mendution of gtmoUne In treating wound* lnfc*tod by 
screw worm*, expertmoil* looking lo the rearing of 
lambn 1o marketahlp ngo without loo* from ntoinacb 
worms, and the minimi ring of Ioiwch from roundworms 
among ^oung pig*, comprise nH*ont contrilmtiona of 
tho Zoologlral Division to the study of parasltcn. Field 
lnvestlgntloiiR In Md^eun rounty, Illinois, loUudo ob¬ 
servations of S500 pigs on 20 farms wliere losses from 
roundworm* are being reduced The method employed 
Ik Prior to farrowing time, loose Utter is removed 
from the farrowing i>oim, the latter being given a scrub¬ 
bing with boiling wuter and lyo Ten days before the 
sow* are expected to farrow, their udders are cleaned 
and tlto nows placed In dean pens. Soon after farrow¬ 
ing the sows and pigs are given quarters In a clean 
pasture- Some iiortable sheds or Ik»uhck, which follow 
the succulent pasturage, afford shelters for the sows 
and their offspring The losses from mundworm* when 
this method Is followed are almost negligible 
















SCIENTIFIC AMERICAN 


ttntntilt UfWp 


STS 


Saving Uncle Sam’s Pennies 

The United States Bureau of Efficiency, and What It Is Doing to Conserve Federal Funds 

By Herbert D. Brown, Chief of the Bureau 

Abstracted from a tuttier read before the National Association of Manufacturer* on Be pte mber 18th, 1081 


T HBRB have been efforts In the past to Investigate 
the conduct of the business of our Government, but 
none of them have amounted to much save In the accu¬ 
mulation of data of value The present Hureriu of Bf 
fldeucy began on March 4, 1018, as u division In the 
Civil Service Commission with an appropriation of 
$12,000 for the first year It bora me an Independent 
establishment on February 28, 1016, and this year It 
has an appropriation of $12fMW0 It l« the only office 
of the Government created for the exclusive purpose of 
saving money, all others ure engaged In spending It 
I had the honor of being connected with two previous 
communions of similar character Having observed 
tbs efforts of these organisation* to improve the depart¬ 
mental service, and having studied the reports prepared 
by tbe gifted men who were members of these organi¬ 
sations or employed by them, I came to the coodustou 
that they had fallen abort of rendering tbe great ser¬ 
vices which might liare been expected of them, because 
they had not perceiv e d that only by personal Investiga¬ 
tion of the offices themselves, by tact and patience in 
dealing with the workers of those offices, and by abso¬ 
lute willingness to surrender ah credit for their ser¬ 
vices, could their ends be attained I believe that only 
by winning the goad will and cooperation of the admin¬ 
istrators and the employes In tlie offices in which the 
work Is done Is It possible to scbleve permanent results. 

First of all, tbe watchword of the work, must be “co¬ 
operation, not coercion." No officer of tbe Government 
Is happy to have an outsider roroe Into his office and 
assume to dictate how many clerks he 
should have, and what he should pay them, 
and how they should do their work 
Secondly, as a part of tbe general pol¬ 
icy of cooperation It was necessary to 
adopt the principle of **ao publicity " It 
is dangerous to the success 'of our work 
even to make detailed reports about U to 
Oonpress, if there are to be published. A 
bureau chief is not likely to be much more 
amiable if the delinquencies of fata office 
ore Assert 1, jd in an annual report then If 
they are described in a dally paper It 
has, however, been no port of our policy 
to conceal our operations. Although our 
published reports ore meager, there la no 
lock of typewritten reports In our office 
which contain full and detailed accounts 
of every change and recommendation ft* 
which the Bureau la responsible. 

The third principle guiding the Bureau 
In Its work Is that It acts la an advisory 
rather than a supervisory capacity 
The fourth principle that seemed to me from the first 
fundamental in efficiency work was the substitution of 
what might be called laboratory tecta for academic 
discussions. There has never been time nor inclination 
In the Bureau of Efficiency to write lengthy reports, 
but there Is always time for careful experiments and 
prolonged tests of proposed operations. Our general 
practice baa been to take a representative part of the 
work to our own office and experiment with It until we 
have devised what we believe to be Imtter or more 
economical methods than those employed. 

The next principle that I frit was Important was 
that emphasis on “team work" might develop an esprit 
de corps In the Bureau that would offset In some meas¬ 
ure the small salaries paid by the Government for this 
kind of work compared with the salaries paid by pri¬ 
vate firms. 

Finally, as a sixth principle, It was dear to me that 
the Bureau must be absolutely and undor all dream- 
stances non-partisan. To on efficiency organisation It 
should be a matter of Indifference what party is In 
power Good government should be tbe only Interest 
Generally speaking, our Bureau does two classes of 
work. First, we handle problems spedflealty assigned 
to us by Congress, either by statute, by resolution of 
either House of Congress, or more or less Informally 
Ihr the various committees and Individual members of 
Congress. Second, we asffist beads of departments and 
bdreaus In developing better methods and procedures 
for doing their work 

Congress baa, from time to time, given us a wide 
variety of things to da. As a result of our rac om - 
msnflattens, legislation was enacted at the last assti— 
of Congress abolishing the S ub tree — rteo. This reeom- 


mendstloci alone resulted in saving nearly half a mil¬ 
lion dollars a year In administrative expenses and about 
$2,000,000 a year In Interest on tbe Public Debt Wa 
have installed a ayetem of efficiency ratings for the 
employes In tbe Post Office Department. We ora en¬ 
gaged at this time on a similar installation for several 
offices of the Treasury Detriment. We have made 
actuarial valuations of the cost of the various pension 
plana which from time to time were proposed for retir¬ 
ing superannuated employes. We have Installed an 
accounting system in the Indian fleitice For about 
three years we cooperated with the Bureau of Internal 
Revenue In solving the immense problems which con¬ 
fronted that Bureau In collecting the income and excess 
profits and other tuxes, We submitted reports to the 
Budget Oooimlttse of Congress which hod a material 
luiueoca on the budgetury legislation which was 
adopted at the last session. We have concluded on 
Investigation of tbe methods of the Civil flervlce Com¬ 
mission. We have about concluded our investigation 
of the statistical work of the Government We shall 
submit proposals to Congress when It convenes In 
December for tbe reorganisation of the executive 
branch of the Government needed to eliminate the 
duplications of work and overlappings of authority 
which now characterise the activities of many of 
tbe executive department*. This, In a general way, 
will give an Id— of the kind of work which the Bureau 
of Efficiency has done and Is now doing at tbe direct 
request of Cong r es s . 


heads of departments and bureaus is fully as Impor¬ 
tant as that which we do at tbe request of Congress. 
Tbe Bureau has worked in six departments and six 
Independent establishments and up to this time has 
prepared and submitted about 70 separate reports. We 
have made 224 Investigations, which we classify os 
follows Office methods, 88, filing. Indexing, 28; labor- 
saving devices, 17, cash accounting, 17, property ac¬ 
counting, 8. securities accounting, 1, coot accounting, 1, 
pay system, 5, auditing methods, It, duplication of 
activities, 0, organisation, 18, statistical, 10; actuarial, 
8, employment methods, 2, efficiency ratings, pay 
standardisation, 26; work records, 8, special Investiga¬ 
tions, 80. 

I am pleased to record that most of tbe recommenda¬ 
tions made In these reports have actually been adopted 
I believe that our success Is due largely to oar adher¬ 
ence to the six principles noted above and adopted at 
the beginning of our work as fundamental 

While concentrating upon specific problmns In tbe 
offices which It was directed or Invited to eater, the 
Bureau of 1 fflrieocy has been working steadily at the 
larger problem of Improving the administration of the 
Government as a whole. 

The quality of administration In the G o ve rnm e n t ser¬ 
vice, os in toy private bus! ness, must depend upon two 
factors first, the character of tbs p er sonnel employed 
and, second, the details of organisation under which 
the personnel Is required to do its work. 

The personnel troubles of the e xecuti ve departments 
are g e n eral ly due to two cwtiU flops peculiar to Govern¬ 
ment employment la the first pines, the Important 
administrative petition* fta the o—riot an fitted, ordi¬ 


narily, by persons who moke no claim to Odmtfitotrattvfi 
or executive ability, persons selected primarily on 
grounds of political expediency, and, in the seco n d 
place, tbe —lories of the technical and supervisory 
officials epd employes ate woefully Inadequate. The 
second of tbe— conditions, fortunately, fa by far tbe 
more Important as a factor contributing to Inefficiency. 
1 say fortunately because It fa possible to correct thfit 
condition, whereas, so long as wa maintain a parly 
form of government, politics will continue to dictate the 
appointment of the few major executive officials of tha 
Government This 1s In fact dsstrabla In order to 
avoid the possible development of a hard end fast, 
though of course highly efficient, bureaucracy not re¬ 
sponsive to tbe will of the people. 

Tbe Bur—u has made a study of —lari— paid —r 
State and municipal Governments and private estab¬ 
lishments that win enable Oongr—s to readjust —lories 
in the Government service on a sdentUc basis. Ooe- 
gre— alone has power to act in this matter, and Cob 
grass is ready to act, I betters, provided It hoc h—at, 
unbiased, complete and accurate Information upon 
whleh to bo— Its action. This Information writ ha 
available In December, and I hope It win result lu leg¬ 
islation which will make It possible for the Go v ernmsnt 
to obtain and hold competent and efficient workers In 
thorn positions that carry the grant burden of the Gov¬ 
ernment service. 

The second factor which contributes to the prese n t 
Ineffectiveness of the Government as a botineos estab¬ 
lishment fa found In tbe Improper organi¬ 
sation of the executive branch of the 
Government for effective service. We ore 
all familiar, at least In a general way, 
with the defects of the pc — t adminis¬ 
trative machinery We know, for exam¬ 
ple, that the Interior Department user has 
jurisdiction over a gnat number of ba- 
r—us of s miscellaneous character that 
have nothing to do with each other or 
with tbe functions which the Interior De¬ 
partment was originally etinbtUhad to 
perform We know that many earn rt— 
have been located In the Treasury Depart¬ 
ment, the great fiscal department of tbe 
Government, which are purely non fi scal 
In character, such os the Coast Guard, 
tha Public Health Service, tbe Supervising 
Architect's Office, and tbs Bur—u of War 
Risk Insurance. We know that tbe great 
bulk of tbe civil public works of the Gov¬ 
ernment are executed under tba supervW 
sion of the War Department, although tba 
Bur—u of Public Bonds fa located in the Deportment 
of Agriculture end the Becfamatton Ser vi ce to the 
Department of tbe Interior We know, furthermore, of 
the In de p end e nt existence outside the jurisdiction of 
any of tbe gr—t executive departments, of some forty- 
odd boards, commissions, offic— end bur—us which, 
practically —king, do their work without any sup er* 
vision whatsoever The— ore merely examples of a 
condition that would require velum— to describe fully, 
but fa generally understood 

This also fa a condition which the departments the— 
selv— are practically without power to remedy Thu 
present details of organisation have be— p r e sc rib ed by 
Congress, and only Oongr—s can take action to effect a 
proper aUneroent of the ag—efae of the Governm—t 
and a proper distribution of work among those a * —c l — 
On this matter also Oougre— fa, I believe, ready to act, 
and here again tba Bur—u of Bffictancy hfia be— asked 
to aid In tba collection of the information up— which 
Intelligent action can be taken. Wa shall submit to 
December a plan for the regrouping of emtio— accord¬ 
ing to tbe naturs of tbe work performed. Our theory 
fa that all aortic— opdratiufi to the —me fleM should 
by law be placed under one fi—ml executive dtoatito* 
and that, —over sM y, the Bald of actios of ufi execu¬ 
tive department should, so for os p-sOd* bo r—trifl e d 
to a tingle da— of tie—ly feinted activities. As an 
moatration oft tba apftfoatkti of tbfa theory, oil tha 
great pubtfa works —fhllsfati—tt of the finternfmrif. 



ryEFORE the Untied States vent fa star mfi Germany the can- 
|j tnhubon of tis average ciitses to the maintenance of fhe tenoral 
government mat unau, and wa* collected from hbn mdkecitp io 
that he scarcely roabxod that he Wat required to make the contribution. 
It followed that hu infer—! m (he operations of the Federal Government 
wa* languid The war ha* changed all that. For the frit funs m hu 
life the citizen has had to give and lend dirteth to the Government from 
hu prmtie ttore The Gooemment ha* slowly demobilised tin fimtmg 
force* and stiU more slowly relmquuhed tit control of problem of pro¬ 
duction. «i \ppty. transportation. and finance. But the heavy coif af 
government continue* and the people are naturally asking why They 
are wondering whether the heavy taxation u the result of wasteful mu- 
management m the Government ofees. Mr Browns bureau a answer¬ 
ing thu question, and we are glad to let Mr. Broun tell the story to 
ota reader*.— The Editor. 


The work which we do, however, at the request of 


puttfe 
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Blast Furnace Slag 

Wkit It Is, and How It May Be Used as a Building Material 
By Richard Gruea* 


B litf furnace fUf is a product of the blaat furnace 
la the manufacture of Iron and is formed by the 
e bemtetf ranbteatten of the gang* material or the 
earthy tanstttUents of the iron ore and the limestone 
•or dolofelt* Sue added to the furnace charge. It 
float* on top of the molten lion In the lower part of 
tbe furnace and protects the same from being re- 
oartdlasd by the hot air blast that blows through the 
furnace When the furnace U tapped, the molten 
Iren and alag are separated, tbe slag flowing In one 
direction Into large ladles on flat cars, while the Iron 
la per m i t t ed to flow into pig iron molds. The hot 
slag la dumped out of the ladles at a suitable part 
«f tbe plant and allowed to cool la a pile Then it is 
either processed in some way or else used or sold as 
sock to flit In ground. 

A distinction Is made between two kinds of slag, 
add Slag which can be drawn out into a string just 
Uke hooey when It Is molten, and hade dag, which 
data not possess such a degree of internal cohesion, 
hut which breaks off short when drawn out In this 
manner The first kind of slag contains much silica 
whlla tbe latter kind contains considerable lime 
Tbe slag that is dumped out of the ladles In the 
hot state and allowed to cool off on the ground has 
a* appearance much Uko that of the volcanic rock 
basalt and la called lump slag, Many slags of thte 
nature* In which the Individual pieces are not large, 
crumble away to a fine dust after several hours' or 
weeks* exposure to the air, due to the crystallisation 
processes which taka place within the lumps. 

If then is a plentiful supply of water, then the 
slag can be run into a large vessel containing a great 
exosss of water and tbe slag sand which is obtained 
in this way can be sifted to remove the large particles. 
Tbe conversion of the slag into furnace sand Is calted 
granulation. 

Slag Is a lime alumina silicate, In which tbe pro- 
'VflSU&rte/ «*#*«. cktm , JMJ* IOt-IOM 


portions of lime, alumina and silica vary according 
to the Iron ore that is smelted There Is a little mag* 
uesla present as well, and when spfegel iron is made, 
the slag contains manganese 

Each individual slag has Its particular uses, de¬ 
pendent on Its properties which are n fawtlmi of Its 
chemical composition tor example, the sings whkh 
contain large amounts of manganese and whit h wort 
originally thrown away are now used In the maun 
facture of ferro-mauganese Many slags are sultublc 
for the making of glass. Only a small amount of 
alkali and silica need be added It Is strange to say 
that in spite of the ease with which this can be done 
there Is no mention made of the same in the literature 
and It has not come to the writer's knowledge that 
any glass plant has used slag for this purpose Slag 
has also been used in mining work, especially In 
coal mining, to fill up the cavities made In tbe earth 
after the coal has been removed. Lamp slag and 
slag sand have both been used for this purpose, being 
mixed with water In regular cement mixers on the 
spot The granulated slag gives the better results. 

At the present time, slag Is being used more and 
more as a construction material in building houses and 
other structure*. Band slag has been used with con¬ 
siderable success In road making It forms a hard, 
firm surface due to tbe property that it has of harden¬ 
ing In the air 

Lump slag has been used for some time in the 
past in the manufacture of paving stones. These 
stones are roughly formed from cost slug blocks that 
are cooled very gradually, whereby the slag is given 
a tempering action, and is then not so apt to crack 
The difficult part la to separate that slag which has 
a tendency to fall to pieces on exposure to air A 
mere chemical analysis does not afford sufficient in 
formation to tell which slags are subject to this 
action, and neither does a microscopical examination 
yield the necessary Information It has been proven 


by experience that the surest way In which to tell 
which slags are unmilted tor iwirinj puvlug stones, 
bocauw of their tendency to fall to pieces on exposure 
to the air Ih to have the expert blunt oimrator examine 
the slag and abide by his dcsltrion He can till from 
its external apponrtincc whether or not the sing pos¬ 
sesses the proper ntablllt> to lw used for this pur¬ 
pose 

lllast rurunce slag Is nu hydraulic cement that Is, 
it becomes hnrd and stone-like from the interior out 
ward In air and under water This fmt has been 
known for a long time. The rcuson for this property 
can lie seen readily from an cxumlnation of the com 
position of blast furnace alag and that of ordinary 
|>ortl&nd cement The former contains the same oxides 
in composition in shunt tbo same proportions as they 
ure found In cement. Therefore It is not strange that 
It exhibits the same properties. 

In spite of the fnct that this knowledge has been 
common property for quite a long time, the use of 
slag on a large scale for this purpose baa not bad a 
very rapid de\ clopment The scientific principles under 
lying its use ha\e been evolved very slowly due to 
the difficulties encountered In Investigation work of 
this nature and as a result thereof, the use of slag 
in the manufacture of cement was retarded cam 
aidersbiy The first experiments were made in an 

attempt to make a cement by adding lime to molten 
slag und mixing the two together This was naturally 
unsuccessful, us It did not take Into consideration the 
fact that In the making of cement tlm raw materials 
had to be heated to u high temperature. When this 
sort of experimentation was abandoned and the alag 
was cooled and then ground up, it was found that the 
ground slug, whit h gave a good cement today, refused 
to set the next day Patient experimentation revealed 
the fact that the reason fur this phenomenon lay 
in the physical condition of the slag, and It was found 
(Continued on pa pc f7fl) 


Our Latest Science—Eugenics 

Its More Important Findings and Its Bearing Upon the Future of the Race 

By Albert A. Hopkins 


A NEW science seems almost Impossible, yet it Is 
brought home to u« that the science of eugenics 
as developed by Darwin, and mors especially by Sir 
Francis Galton, has come to stay and take Its place 
with the mors exact sciences. A message of hope has 
been brought to this country by tbe delegates to the 
attend International Congress of Eugenics which has 
Just been held in New York in the "Hall of Man" at 
tbe American Museum of Natural History Major Leon¬ 
ard Darwin, tbe illustrious aim of an Illustrious father 
and near kinsman of Sir Francis Galtoo, made the Ini¬ 


tial speech. He emphasised the Impossibility of at¬ 
tempting to regulate human mating by legislation and 
deplored the popular misconception of eugenics which 
cr e dit ed that science with A design to abolish romance, 
and to introduce "cattle-breeding" principles into the 
domestic affairs of human families. On the other hand, 
love msniagss were extolled as natural eugenics. Mar¬ 
riages for money and other advantages were denounced 
as “dy^eftle,” which means as tending to the deteriora¬ 
tion hf the rate, instead of the improvement 
The treeing of heredity backward from sou to father, 
With the help of the knowledge of eugenics, was dte- 
earned by Dr. Charles B. Davenport who said 
"Out knowledge of tbe inheritance of physical traits 
la wflteftebtty precis* to be applied practically to cases 
<* dehbtftfl parentage. If tbe chllA tbe known mother 
aaflttettrof Hte pfetative tethers can be seen and aome 
be made «* to family stock of tbe three adults, 
a dsclstoti cafi generally be rendered with a high degree 
>f certainty* ragtag from 75 to 90 per cent For, 
ugbatiy, there wfH be not one critical trait merely, but 
tetwel trait* Whose combined evidence will be over- 
Already the Bonnies Record Office has been 
iterated**** certain quetelons shout the inheritance 
of ttajtt In * eessof a claimant who maintained that 
he W«e the adhef a wealthy man who died without 
tWH Mr* Aa lawyer* gat uesd to the Idea,- 


kul knowledge will be more and more called upon* 

The romances which eugenics has already actually 
blighted or fostered In cases in which Intended union* 
were submitted to the analysis of eugenic experts at 
Cold Spring Harbor, were discerned ss follows "There 
will cotae a realisation of the Importance of heredity in 
marriage matings. Young persons to whom marriage 
is so serious a matter will be led to stop and consider 
when tlw*y feel they are falling In love, and inquire 
concerning consequences to offspring Already there Is 
being developed a well-defined conscience in the mittters 
of cousin marriages and of matings Into families with 
grossly defective members." 

All the speakers took rather pessimistic views of the 
future of tbe human race because of the threat of race 
degeneration in the breeding out of the best stocks and 
tbe rapid Increase of tbe poorer strains. The "melting 
pot" ttteory Is a complete fallacy, according to eugenics, 
because It suggests that impurities and Imser qualities 
ore eliminated try the Intermingling of nice* whereas 
they are as likely to be increased The various speakers 
who dwelt on the subject were all on one side, holding 
that the mixture of poor stock with a good one does as 
much harm to the good stock as it does benefit to tbe 
poor Tbe theory held by aome eminent anthropologists 
that oil races have an equal capacity for development 
and that all race questions, even the flegro question, 
are to be solved in the long run by race mixture, was 
vigorously combatted. Denying that certain race stocks 
are poor because of poor environment in the old world, 
the mgenlst* averred that education and better eco¬ 
nomic conditions in this country could only imperfectly 
o v e rco m e ingrained racial and family defects. 

One of the strongest talks os the subject was by 
Professor Henry Fairfield Osborn, President of the 
Congress. "In the United States," be said, H w* are 
•lowly awaking to the re—rlminree that education and 
e nvironm ent dp net fundamental!/ alter racial value*. 


We nre engaged In u serious struggle to maintain our 
historic republican Institutions through barring tbe en 
trance or those who are unfit to share the duties and 
responsibilities of our well founded Government The 
lrue spirit of American democracy, that all men are 
horn with equal rights ami duties, has been confused 
with the political sophistry that all men are born with 
equal character and ability to govern themselves and 
others." 

Professor Osborn said that 500,000 years of evolution 
had Impressed certain characteristics on the three great 
rueful brunches—the Caucasian, (he Mongolian und the 
Negroid, and their variations. He stild tliere was no 
form of matter so stable as tbe germ plasm on which 
heredity depends, and that this accounted for tbe stub¬ 
born permanence to types and of rite survival of their 
original qualities In admixtures. 

"In the matter of raclul virtue*, * lie said, "my opinion 
is that from btologtcul principles there iu little promise 
in the melting pot theory Put three races together, 
and you are as likely to unite the vices of all three as 
tbe virtues 

"For the world a work, however," be said, “give me 
a pure-blooded negro, n pure-blooded Mongol, a pure- 
htooded Slav, a pure-blooded Nordic and afcrertain 
through observation and experiment what each rare Is 
best fitted to accomplish In the world's economy " 

The closing dcotdes of tlie nineteenth century and 
the opening decades of tlie twentieth have witnessed 
what may he < ailed a rampant Individualism—not only 
In art and literature, but In all our social institutions— 
an Individualism which threatens the very existence of 
the family, this la the motto of Individualism, let each 
Individual enjoy his own rights und privileges—for to* 
morrow the race dies. In New England a century has 
witnessed the passage of a many-chlld family to a one- 
child family* The purest Neu England stock is not 
{ConUmted on pope 3178) 
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Some of the thins* that make arfallon safer than It waa. The InatrnaMnt In the middle, that carries no signboard, is a compass 


The Aviator’s Tell-Tales 

How the Pilot Keeps Track of Distances and Speeds, and Stays in the Air On an Even Keel 

By William R. Andrews 


I N marveling at the performances of daring aviator* proto 
how many people retillxe that the achievement* of attei 
those mui would tie lm])<>ft>dhle without the dependable at t 
pJlotagi InMtmtuenU whlih represent the Jalwr of In- imp< 
ventlve genius covering long ___________ 

period* of field experiment f-o TTTJu 

and Inltorntnry rootnrcb? }**' * u ‘ 

A numlier of factors enter 
simultaneously Into the 
guidance of an airplane The 
aviator must always Iwar In 
mind many thing* at once 
lie wants to know how high 
he la (lying Hut at the 
same time he naturally need* 
to know how fast he In go 
JnjT And in maintaining 
speed how la the airplane 
performing? Is It moving 
through sjiace Inclined to 
the right «r the left like a 
ship that rolls over to one 
side In a heavy sen * 1m the 
plane keeping Its set course? 
la each propeller running at 
the name speed as Its neigh 
hor? The fuel tnnk de¬ 
mands a vigilant eje, how 
long will the gnaollne Inst 
at the present rate of con 
sumption ? Close oliserva 
tlon of tho temperature of « ... . _ ^ . 

the wlioli> ,v,wcr plant la On thU inrtmmont board .r. 

also necessary Of course , .... 

on ewy jnum< y thora muat T* 1 * P™P»nderan«* of diala i 
ha an accurate tlmeploeo 

(•’urthennnre, tf tho aviator intend* to make n great com; 

a«*eut there Is the oxygen apimratus, with Its vital The 

Indicator upon whose precision so much depends sign 

The altimeter and tho airspeed Indicator would and 


probably be the first of tho instruments to catch tho 
attention of the average man casing for the first time 
at the instrument board of an airplane cockpit The 
Importance of the others os an essential part of the 
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On thU ihitrumont board ara shown ths Instnusonts In most stnsnd aaronaatiea] ustt Ahlnwter, 
w ps rn , tseboa—Wr, prssnn sag— and radiator tb sw —w to r 

The preponderance of dials and the absence of switches and levers Indicates that 
belongs in an airplane, hot In an automobile 

pud* to make n great complete equipment would be temporarily loot sight of 
aratuH, with Its vital The dullest Imagination could not foil to respond to the 
o much depends significance of tho self explanatory words altimeter 

peed Indicator would and air-speed Indicator lettered prominently on the face 


of the instruments. In addition to their pyadfttoat 
service they symbolise the romantic aspect of ctfMtta 
—man's final entrance Into the penetralia of grant 
heights and his ability to fiy through the gig faster 
than the swiftest bird* 

The first of these out* 
standing instrnmebts, the* 
altimeter, is fitudanMotntty 
an aneroid barometer, feut 
in the operation of tho 
mechanism the rsflatratloft 
of barometric pressure b 
changed into a dial indica¬ 
tion of feet, yards er as tere 
above hm level. Altimet er * 
must be made with exact* 
doss, otherwise the vibration 
of a plane will Joggle the- 
pointer beyond all hope of 
anything like am accurate 
reading The c orrug ated 
metal vacuum chamber gov¬ 
erning the movement of the 
pointer must necessarily be 
very sensitive to variation* 
In atmospheric pressure, for 
the tip of tho pointer must- 
moro one Inch no the dial 
when the box, from which 
the air has been removed, 
expands even so slightly a* 

. clodu ohsnN-d tndkotor, 0( ™ " ™* 

rs 2 « 2 r , « K - 2 st 

a permanent form. Ofi this 
type of Instrument is a revolving drum to which a 
chart is attached and a pen describes certain curves 
corresponding to the altitude. Only a special kind of 
ink, wtyih dries slowly, can be used, and toe dram 


this instrument board 


type of Instrument Is 



teftt Tte d-rtos that Indicates drift and e namd teste. Cut—/ Tks tetort td> that hdlps b miWTi the <ng fitof VbH 


tfa* muster of s te md artevwte - /r 

Mora Intlsiste views ef the Instrument* S|*u witeh til* Sft s MrV gsncss4tp»te<s' 
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__ _ ^#aunin c 1 ™. 

Tb* barograph iSta*ta place of 
te tat flight* for tar flnrpoee of 
tatata*. ^ 

Mid to determine 0u agtd of in 
alytftaf tyo parts—(he infflcttpr proper 

•ta t fftataJw* fitatajly t Uta of W* arrange- 
tottai IrttfkfitaKribed later, Tfet indicator t» 

tat m ta gestae rd and It* function la ta measure 
•tat *# ta flUfara&tial pressure caused by tbe air 
itufefeg t hr o ug h the take. which! In turn, la mounted to 
h taut, or whig btafe This pressure head usually 
OdMta of a cotaMnstkm of a pitot and a venturi tube 
Tba first wmststs of two concentric place* of tubing, 
%ttb one end set squire ty upstream to the air flow A 
series of vary avail holes run* the length of the inside 
tubing Tba apses between the two concentric* la 
MM at the and of the tube so that when the air enters 
the wind finds access only through the perforation* of 
the Inner concentric. This arrangement produces a 
■action effect on the outer tube and pressure on the one 
ItaUhtf The difference In p r ess u re la then measured 
by a gage and the result Is shown on tbs indicator 
In the cockpit In some makes of air-speed indicators 
only the pitot tube is used. 

The venturi tube, now so generally combined with 
the pitot, as mentioned above, la short, flares out at 
both enda and la constricted between the two openings. 
The pitot tube, long and narrow, on the other hand, 
has no variation in Its diameter An Idea of the shape 
of the venturi becomes obvious by comparing it with 
in oUhfashlon blunderbuss, the kind that one asso¬ 
ciate* with Stevenson** romances. A ride tube meets 


the main tube at right angles at the point where the 
‘‘blunderbuss* tube la the narrowest Air passing 
through produces a suction effect In this aide tube. 
A* the velocity Is greater at the constricted part of 
the main tube than at Its mouth, there is considerable 
increase in the miction effect—in which consist* the 


advantage of the venturi tube. The airspeed Indicator 
la a stability instrument By Its aid the aviator is able 
to avoid the lose ofc flying speed and to keep on the 
Safe aide of excessive speed The true speed U not 
Shown and the aviator la obliged to make certain cal 
eolation* to determine the d i st a nce being covered. 
There Is another instrument, however, which rritevee 
hta of this neoesgjty and show* at a glance the number 
of miles traveled—the air distance recorder On this 
the reading is simplified, as In the case of a pedometer 
need by a pedestrian or a distance indicator on an 
automobile. The distance Indicator is operated by a 
rotating vane attached to a brace or wtng support 
The venturi tnbe Is used in another airplane instru¬ 
ment, the gyroscopic form of tom indicator, which 
taws any deviation from a straight line course. The 
air passing through the venturi tube furnishes the 
power for the operation of a small gyro, which spina 
about a lateral axis at about 7000 re volutions a minute. 


The well-known law of gyroscopic p rece s si on governs 
the operation of this type of torn indicator When a 
gyroscope la afferted by any motion, except motion on 
Its own aria, tt moves at right unfit** to tbs applied 
motloo Instead of In the dlfeeriou of the applied morion. 
Bearing in mind this principle, one readily understands 
l^w the Indicator works. As an airplane turns to the 
right or to the left the morion g en er ated seta up a state 
of, prstarion which, more Intense than the morion 
caused ta ta taring of the airplane, is registered by 
tip fafettatfat dial tfor the guidance of the aviator a 
Uftlte marfc appears and he turns (he rudder on that 
mga to csgulue Ids course, 

opvmttM of the other type of ton indicator le 
kneed cm the npeenf^nent of dUMsentlal preorot*. In 
tMfr« 0 OMOtle» entitle handle fixed teen* wind tip. 
TM» type, however, fane dleedrutapee. Should the 
elrptene etrftt t wide are* of etawephore aleo in » 
itktenf letstio*, Uw Lnftrnmest might reed am. Bat 
HMeof the ^ ioeoop i ctypee the nboflnto rotation 
end H nwepwo o the eetnei rat, ef torn, 
i In the (ndtomeeter, jnwortw lacorrecttjr 
Ida* tndketor, which At* a dletlnct twee- 
the tqt of an wliplino, tore and 
taettmptor. Thfte are two ktnda 
Vf&B* ft M ftoocettfe ljii pnqniftJb« 43m nxwt M— 
» tad Wfth 4ooid end nude to 

T _oircelt the ofttente of the 

i jafefe the (Mat nahep an npwerd 
Iter 

need only ta 





Banking indicators show hq*r much an alrplaue rolls 
over an either side. There am also two kinds of 
these Instruments. In the type which finds greater 
favor the familiar spirit level 1* modified to suit flight 
requirements. The other style ppefata by a twndulnm, 
which Is attached to a metal srotaplece on the faro 
of the indicator 

In the upper part of some instrument* white lines are 
to be seen which represent In the rough a trnnu^erw 
section of an airplane. When the machine turns on its 
side so that the right or (he tat wing tuts down—or 
^banks’—the pendulum actants* the inetul bur, which 
forma an angle of greater or less degree wiih the small 
plane on the dial The pilot know* that this condition 
of overbooking or under hanking has boon corrected 
when by manipulation of the controls the metal bar 
and tho miniature plans on the Indicator become par 
alloi In another kind a white spot appearing at the 
crucial moment performs the function of the miniature 
Indicating plane 

Oonnected with the vital part of an airplane, the 
motor, Is the tacbomster, which indicates the number 
of revolutions per minute of the propeller shaft Thus 
correct engine speed may be obtained, which Is par 



The JoHbola apparatus for rapid and accurate 
proportioning of liquid mixtures 


ttcularly important when a plane is driven by more 
than one motor, as Is now generally the casc Unlike 
some of the other Instruments on an airplane the 
tachometer la not a device specially designed to meet 
certain condition* in aviation The air< raft ta< hnmoter 
la merely an adaptation of an Instrument—oiKratlng on 
the centrifugal principle—which, for Instance has been 
in use for some time on twin screw steamship* for the 
maintenance of the asms speed In l>oth propellers 
While the centrifugal type 1* the most common in 
aviation, others have been tried out fur airplanes One 
fcjnri ha* a clock work mechanism and counts the num¬ 
ber of revolution* of tho propeller Mhafts in a given 
Interval of time It Is too sens!tin to shocks, however, 
for practical use In the case of those tried out during 
tbs war it was found that vibration from the Mg guns 
disarranged the delicate adjustment of parts necessary 
in the chronomctric type In tho liquid type the angu¬ 
lar acceleration—that la, tho speeding np or slowing 
down rate jpt the propeller shaft—I* indicated by a 
comparison of (he fluetfisfton* of two liquid columns 
In connection with a Bourdon gage Other typos are 
tha elastic, the air pump, the magnetic and the air* 
viqcoatty* thi latter beiug like a torskm viscosimeter. 


which records the rate of rotation of a fluid—In this 
case, air, an Its viscosity Is almost a constant, the 
change made by the dial is practically lu proportion to 
the rate of rotation 

lu tbo rate-of-clinib Indicator--u*cd only in connec¬ 
tion with iHiwratory and experimental work—the up 
wonl speed in fact per second In obtained by direct 
reading ’A manometer—an instrument which measures 
the elastic prewmro of gases and vapors—Is part of 
tills particular Indicator 

An Instrument for senplunes skirting < lose to the 
surface of rivers and the sea is the night altitude Indi¬ 
cator, optical In principle and built on the range finder 
plait Ilowe\er, it Is not In gomrtd use 
The aide slip—a Inters) movcimut of a plane caused 
by overbanking or by undcrhuuklng—I* measured by 
the jaw Indicator Again the principle of operation 
is that of differential pressure This Is another lustre 
ment used only in < xpertmental work 
Both the magnetic and the gyroscopic compass have 
been adopted to airplane use und at one time the long^ 
peritsl mugneth was used by munj uUators its It per¬ 
formed tlu function of a turn ludlcator In tho gyro 
Kcoptc form tiie tuiual turning rule Is measured b or 
overcoming the constant vibration of a soaring plane 
a jeweled spring pivot of an adjustable nature and 
studs of rubber un. used 

Then there are o ntimlwr of thermometer* and gages 
which show the condition of the various parts of the 
motive unit:—the gAMollne tank sjKtim of lubrication 
and the radiator As to the thermometers the type is 
that which depends upon the vapor pressure of a liquid 
In a bulb Although they lanuot ht seen directly be¬ 
cause of their location, tho result* of their operation 
are placed under the eyes of the observer In the cockpit 
by the aid of a long distance Bourdon tulie system 
In u general sense Indicator* for tlie gasoline tank 
may be classified as depth gagea and flow meter* The 
former are eonntnicted to Indicate the contcnts-level 
by either a float like that In a domestic water flushing 
box, or by a contrivance which measure* the hydrostatic 
pressure near the Mtom of tbe supply tank Built In 
accordance with the underlying principle of the ven 
tnri tube, flow meter* reveal to the pilot at any Instant 
Just bow miuh fuel has been eoasumed 

In respect to timepiece* they are made with special 
consideration of the hard usage to which they are 
subject from sudden Jarring In “taking off* and In 
landing 

A specie* of airplane equipment necessary In seeking 
high altitude record* 1* the oxygen apparatus without 
which the pilot conld not Use lu the rarlfled atoms 
pherc oIhivc um. While then 1 are three tjjicM, ihemlcul 
liquid and compressed oxygen only tbs latter has l*een 
used In America In thl* kind the flow of oxygen la 
controlled automatically for supplying the exact amount 
(ContwHfd on jHtffr £19) 

Mixing Liquids by Machine 

By Jacques Boyer 

I V tho laboratory certain difUuilLlcfl are nut In effect¬ 
ing tbt quick and humoMneou* mixing of two 
liquid*. M J*Jorre Jullbols, profcHSor of ehimhelry at 
the rohteihuh Silion! Paris, hn» Iiim nbtl n Mry simple 
apparatus for this purpose r lhi prlnHple upon which 
It 1* based <Y>iiaist» lit dlrw-flng llirough the two 
branches of a 1 shaped glass tube, the two liquids 
which mix with tath other in tlu end tube 
By meaiiN of faucets, tlto flow Is regulated In orritr 
to obtain <nch liquid lu the desired proportion in (he 
resultant mixture 

In order to measure the flow, the admission of air 
In the vials which contain them is effected through a 
graded \t nturi tula By sc lec ting u rapid colored 
reaction It Is possllde to asceriafn the sj>eed with 
which tiie two liquids ndx l*>L um put for Instance, in 
the left launch a solution of iM.nnnnj.nnnU. of potas¬ 
sium ut 1 58 grams j»er liter and In the right branch 
a solution of ferro-trilvcr nt 15 grams per liter and 
containing SO cubic centimeUrs of e.*oucentrated sul¬ 
furic add and 10 grams of sulfate of manganese per 
liter The discoloration of tho permanganate by this 
liquor is effected to the point of lnmiogenelty In 004 
to 1 J second*, according to tbe diameter of the tube*. 

The lbinld Ih seiiHlhly horaogeneuim In those parts of 
the till** whrre It M colorless, and It Is shown by this 
test that homogeneity is attained tbe sooner when 
the till* Is thinnest. The method invented by M 
Jollbot* thus allows to operate very quickly, and by 
changing the form of the branches of the \ tube he 
has even been able to obtain the homogeneous mixture 
of two miscible liquids In the onc-hnndrcd+h part of 
a second This apparatus will be of great use to 
chemists for studying the speed of quit* reactions be¬ 
tween liquids. 
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Three divem aptdN of Uia ssbrs to bo found in New Yo tk Zoological Pork 


Zebras in New York 

What the Metropolis Can Show in These Striped Creatures Which Are Less Docile than They Look 

By William T. Homaday 

Illustration* by New York Zoological Society 


W HEN Mother Nature finished making the first 
aebru, she must ha\e smiled complacently, and 
total pride unto horaelf on having dime u fine Job of 
wild animal painting. Kven In Iter most Joyous and 
sportive wood, It does not nppenr that she ever “laid 
herse l f out’* more thoroughly In the decoration of quad 
roped* than In her three specie* of xebrm sn long main¬ 
tained for the million* to pee nt the New York Zoologi¬ 
cal Park. 

Every loologfottl park manager perpetually 1* torn In 
spirit and haraiwed in mind by the rude hand of Death. 
Alt toe frequently an animal of great rarity and beauty, 
that has been caught In a far distant wilderness and 
transported painfully and expensively ovor five or ten 
thousand miles of land and sea, at last reaches Its 
Antelope House, or Ape House, only to lie down and 
die In Its first ten days In Its new home 
But sebras are different.—thank heaven 1 They have 
good appetites, good nerves and strong lungs, and 
they do not He down and die, literally “at the drop 
of a hat'* When they reach their son homes they 
gladly leave their boxes, they stretch their muscle*. 
He down and roll over, then cheerfully prepare to lire 
long and enjoy life A xebra nearly always give* hi* 
owner a good run for hi* money 
But realty. It is astonishing to note how many dis¬ 
tinguished Afrh an travelers traversed and criss-crossed 
the home ranches of the various xehrn* of Africa, for 
years and years, without noting or reimrtlng the exist 
core of several strongly marked species For n period 
of fifty j oars or more the world was left to suppose 
that there was Just one species of xehrn whereas the 
Ure\y specie* Is so remarkably different from all others 
that even a child could havo noticed it, and recorded 
1L I will not he ao cruel as to record here the names 
of the great and small travelers who penetrated ninny 
times over, the home country of the Grevy tebra with¬ 
out having discovered Its so; hi rale Identity 
But at all events, the wonderful Grevy sehra, the 
largegt, the most bluirre and the most striking In form 
and In color of all the sehm species never was re¬ 
cognised until 1882, when Jules Grevy was president of 
Prance. In that year King Menetlk sent to President 
Grevy a living specimen, which, after being for a time 
confounded with the sebrtt of South Africa, finally 
was recognised as an entirely new species and was ao 
described. 

Moral In thoic day* Science wan alow in aending 
o*t trained collector*, and this muat not again occurt 
The Grevy sehra Is recognisable at one glance by Its 
complete coat of very narrow and Intense black and 
white stripes. Its large Mae and enormous ears. It Is 
about one-fifth larger than the other sebra species. 
Briefly described, its home country tip northeastern 
British East Africa nnd southern Abyssinia This W 
the region midway between the great central lakes 
of Africa nnd the eastern see coast To And ft In 
British Kant Africa It Is necessary to go north to the 
Tana River and Mount Benia. It la beyond the field 
of the average safari, and In collections of American 
sportsmen you see many Grant sebra heads, but few 
Grevy 

The two fine specimens of y rery i now lq Naur 

York have been In the Zoological Park for eleven yeAMfc 
and they are yet going strong. They are the star ex¬ 


hibits of the sebra and wild horse collection Although 
theoretically they are “a pair,” that relationship exists 
only upon paper The male Is so savage that we never 
have dared to quarter them In the same corral, even 
for one day The male would alther kill the tamale, 
or cause tier death. 

Once our official photographer, Mr B. R. Sanborn, 
did for the Zoological Society a shrewd stunt Know¬ 
ing well the savage and dangerous character of the 
Grevy sebra stallion, he procured .a keeper's uniform 
nnd with It made an excellent dummy keeper This 
figure he firmly tied to the fSnce In the sabre's oomd, 
set up his motion camera, and gave the signal to open 
the door 

The sehra rushed out to the middle of the yard, 
glared about him, saw the dummy keeper, and was 
fooled With open mouth and a raucous scream he 
rushed for the doomed dummy-keeper, seised him by 
the heed, hit him savagely, then grabbed him by the 
breast With a mighty wrench he fore the dummy from 
the fentv and flung it Into the center of the corrmL 



Adult and young. Grant aefarm 


There he bit it, tore at Us excelsior flesh, then knelt 
upon Us chest and continued to tear at Its alleged 
face with his teeth. The dummy was literally ton to 
pieces, and even on the screen It was a fearsome sight 
And whan we raw It, we congratulated ourselves 
upon having had sufficient horse sense, in spite of all 
temiitatlon*, to keep that raging demon from the Grevy 
mare The money value of a Grevy sebra Is $2,000, 
but the exhibition value of an acclimatised and 
thoroughly settled adult spectment Is all of $10#0& 
There Is now a well recognised group of sebra species 
known to naturalists as “tbs Burchett group,** Ite 
central and dominant figure is "the true Buraheir 
sebra. (Bqnua tmrotatt), with legs all white or nearly 
•o. Around that type specie* stand, as so many sub- 
apede* the Grant feebnu Chapman sebra, Orawshay**, 
Selous*, and possibly others. The Burctal original la 
marked by ita neariy-wfilte legs, and hr the foot that 
on the hindquarters, where the black and white stripes 
an widest, the broadest of the white stripes have a 
faint wash of dark color drawn along their centre tine, 


Thaos are known as “shadow stripes.’' They are weU 
defined on the Chapman Sub-species, but are not visible 
on the Grant 

The Grant sebra Is very common In British Bast 
Africa, and also one of the moat common In captivity 
In the Zoological Park it breeds persistently and Its 
cotta mature well. If there la any young hoofed animal 
more handsome or more “fetching** than a Grant sebra 
colt, the world will be pleased to consider It 

We r egr et to say that on the Athl Plains in British 
Bast Africa, and in other places, the Grant sebra herd* 
are to the struggling farmers a serious pest The. 
farmers say that no farm fence is sufficient to keep a 
herd of truculent and hungry sebras out of n field of 
grain Even barbed wire does net stop them, and 
when a man has the nerve to try to do fanning tn the 
wild* of Africa, his claim for protection against spoli¬ 
ation by wild beasts Is not to be Ignored. The sebra 
herds are being treated as peats and the fanners of 
British Hast Africa are killing them down to reasonable 
limits, literally In self defense 

The Mountain aebra 1* the rarest spades that ever 
comes Into captivity It la from the rough and 
mountainous regions of South Africa* and It Is so 
nearly extinct that at the last report from Its home 
country only about 400 had remained. By great good 
fortune, there Is Just one line by which this stock can 
bn drawn upon for exhibition purposes, without In the 
least even threatening the extermination of the species. 
Mach year one or two colts are caught, and by this 
means the Zoological Bociety expects to maintain Ite 
exhibit. The tanale specimen that for eleven yean 
lived In Now York died In 1018, but a new specimen la 
expected to arrive from Gape Colony sous. 


Expcrimata with Pulp from Australian Hard 
Woods 


E xperiments hr the romt Product, ubontm, 
at Perth, Wort Australia, e*tabUoh the fact that 
the palp, from moan tain ash (Victoria), HiMtMw , 
spotted mm, mountain gam (New Sooth Watao), karri 
(Weet Amtralla), and silky oak {Qaeemdand) am an 
■oltatrio for paper making. While allky oak returned 
the moot excellent Merits the quantity of this Umber 
Is rery limited. 

The experiment* Indicate that times hardwood paper* 
an much stronger in almost mty rapoct than n mUm 
of Imported good office entetape and Vend paper* taken 
at random from the laboratory atoc*. Tho rurVrlrotn 
paper from pulp of mountain *ah wao ftmnd to pa IS 
pound* per jthontandth Inch atrongcr In bunting 
rtrength and eonaMWnMy otoongtr In breaking attain 


of hardwood pup* has n Mf mayhap 
paper produced Worn them) (}) papa . 

»Ja obtained kg a prepe* 




thfi 


tow 1 "?** wisgUalhadhy a pfoptoMuttoc traot- 
■rant, <8) patapreddMfrtatlte»«frfl<«ra3lyp^ 
after having foretrad tM prescribe batting, is goaty 
at strata and ti sou* mm ttroutt tho suite 
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Indicating the Safety Factor 

T HE pilot Is limited Id the freedom of maneuver* 
ability of the airplane abme all by the danger zone, 
tide Is the strength limit of the airplane. To go beyond 
thU limit Is to break the weight-carrying members. 

Until now air pilots have bad no absolute guide 
whereby they could judge the different wing strains 
(stresses) In their approach toward the danger point 
or ultimata stress. They relied solely on their feeling. 
During flight the s tr ess es of the plane fluctuate con¬ 
stantly We reoqgnlse the existence of these fluctuation* 
In at rea usa without exactly knowing their forces. How¬ 
ever, the ultimate breaking stress of the weight-carrying 
members In airplanes Is a known factor 
Therefrom arises (he great usefulness of a device 
which Will toll the pilot at any time during flight the 
extent of the stresses on the aerodynamic lift surfaces 
of bis airplane through the air pressure force, and espe¬ 
cially during extraordinary maneuvers. By means of 
such an Instrument the pilot Is enabled to tell at all 
times the degree of safety which exists between him 
and a possible wing break. 

Such a device IS the Klemperer wing-load Indicator. 
Am an invention and construction of a pilot this instru¬ 
ment embodies all the necessities for practical flight 
The wing-load Indicator has a diameter of 2% Indies. 
It weighs 10 ounces. It la just os simple to Install this 
device as It Is to install a clock. It Is evident, there¬ 
fore, that this device plays no role as far as the factors 
of space, weight, and Installation are concerned. 

This indicator Is Installed on the Instrument board or 
on the fuselage, behind the windshield It Indicates 
bow many times the wing load has risen or fallen above 



er below foe straight bortsuntal “flight load” value. If 
the needle in the indicator points to ”2,” It shows that 
(he weight-carrying members ere carrying, mi the aver¬ 
age, twice the load had in normal flight When the 
airplane has a safety factor of 5 and the indicator 
point* to 2, then the pilot stlU has a good 2% safety 
margin. At the moment when the Indicator points to A, 
then the pilot most expect the Inevitable collapse of the 
aerodynamic lift surfaces.' 

When the plane Is at rest oft the ground in a hori¬ 
zontal position, the Instrument points to 1, Just as 
though it were In normal horisontal flight 
Wlille starting and lundtng tlie Instrument will indl 
cate all landing gear ground bumps. In order to pro¬ 
tect the Instrument from say damage during the take 
off, It Is equlsiped (like a compass) with a button which, 
with a simple turn, may open or done the instrument 

Flexible Hoee for Loading at Sea 

T HE illustration depicts a new form of all metal 
loading hoso which has recently been put on the 
market by an eastern firm. Tankers taking on cargo 
in southern waters are often obliged to anchor some 
distance out at sea, due to inadequate docking fat ill 
ties. Loading Is then accomplished by laying n ten- 
inch pipe along the sea bottom to the point where the 
tanker Is to load At Ibis point a heavy rubber hose 
long enough to come up over the side of the ship, is 
Attached. When loading 1* finished the hose Is dropped 
overboard and the spot marked by a buoy 
The life of this hose Is comparatively short being 
about six or seven months, also It requires constant at¬ 
tention The cost of the new all racial horn Is a trifle 
more than twice as much per foot, but its life is meas¬ 
ured In years. In fact. It Is guaranteed for ten years. 
The weight per lineal foot Is comparatively tlic same 
The metal hose is as flexible as, if not more so tlmn, 
heavy rubber hose. With 120 feet of the hose one and 
one-half complete turns cun be made By reason of the 
Ingenious locking derice embodied In the design of tlieso 
joints the line may be Instantly disconnected at any 
part of Its length. A special bronze haring remarkable 
corrosion-resisting properties Is used in the construction 
of these joints. 

A Gearlcoa Rock-Crusher 

G BLAUS, which have always been on essential feature 
of gyratory rock-crushers, are eliminated In the 
machine pictured herewith, a highly developed second 
ary or re-crashlng unit, designed to produce finely 
crushed rock at rapid speed and low cost Tlie absence 
of gears permits hi giver crushing speeds without adding 
mechanical complication to the machine 
This machine contains A hall joint eccentric, which 
Itself constitutes an ImporU&t advance In crusher de¬ 
sign, os It maintains better allnement of the main shaft 
than had been possible before. Tlie machine has a 
highly arched spider, permitting the passage of any 
stone that will enter the machine In addition to all 
this, the direct drive with all its advantages Is now 
employed The driving power is applied through a 
universal device that eliminate* all friction and side 
strain, and relieves the grinding and stde-thrust common 
to most gyratory crushers. 

On test, one of these mad lines was driven for 90 
hours at double its rated speed, and at lbe end of this 
test tlie eccentric had barely attained blood lient The 
capacity, It should be noted* Is well ubo>e that obtained 
with standard geared crushers. 

Why the Sea to Salt 

S EA water contains an enormous amount of mineral 
salts, no Um than about 8,5 per cent If the ocean 
were entirely evaporated the amount of salt h ft be¬ 
hind would be sufficient to cover the entire earth with 
a layer 00 metres deep It used to lie I bought that the 
salt In the ocean was dissolved out of the rocks form¬ 
ing the continents by rain water and lurried down to 
the sea by the rivers. But this theory is not tenable 
for various reasons. For one tiling the suits contained 
in solution In the WHtor of streams contain about 80 
per cent of cn)dum carbonate und only 7 per cent of 
compounds containing chloride, whereas 89 per cent 
of the mineral compounds contained In ocean water 
omifl ft s of set salt Furthermore when rivers are 
cut off so as to form landlocked lakes which afterwards 
dry out the stratified layers of ndncral salts which 
are formed differ In cowpotiltton from sea salt 
3fodarn geologists, therefore, according to del ef 
Terre (Paris), consider the salinity of the ocean at 
an original instead of a derhrd condition. Suess has 
a theory that the mineral /compound* found In the ocean 
water to-day proceed from the volcanic eruptions which 
took pfcc* in the early stages of tlie formation of our 
earth- Whenever such a volcanic eruption takes place 


Flexible all-metal hose for loading tankers 
at sea 

in our own time water vniNir, carbon dioxide, and 
guseous conqxiundH containing riilnrlne and sulphur 
are ejected into the atmosphere und are finally brought 
down to the octun b> menus of rain After each 
erupthm of Vesuvius the crater Is found to be 
covered with a gleaming white trust of sen wilt while 
the volcanoes of Health America throw out enormous 
quantities of hjdns filmic acid, the Pururi alone being 
estimated to eject 30000 kg of thla oomivound This 
\olfnnlc activity Is confined to only a few point* upon 
tlie globe In our era, but It must have been very general 
in those prlmevul times liefore organic life existed 
upon the earth It wus then that the internal gases 
broke through the crust bringing with them the vast 
amount of chlorides which we find to-day In sea water 

A Use for Ohio River Mud 

T71ABM mud has at last been put to a good and useful 
l 1 purpose. Mr Louts Kuerts, a farmer of Cincinnati, 
has found that tlie mud on his place when mixed to a 
homogeneous mass makes excellent molds for gurdn* 
lamps and lienrhes. He takes the sticky mud and plies 
It up In odd fashion, holding it In place as he builds 
It up In the form of u mold with big rucks, stones and 
pieces of wood In tlie cose of forming the garden 
lamps an lrregulur core is left In tlie renter by the 
chunks of mud us he piles It up and Into this cavity 
he fills tlie liquid cement und gravel which, of con me, 
takes on the form of the mold and sots. Garden 
benches are molded In the same fashion, usually In two 
*e< lions, tlie top and bottom liem li jmrt 
To n\ohl the flutshed products being all of a gray 
cement color, coloring mutter is sprayed on In u thin 
rout o\er all No two lamps or benches are ever ex¬ 
actly alike, because of the nature of forming the mod 
molds. 
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Some New Mechanical 
Oerkea 

(Continued from pop* MS) 
oars could iwwr exjxjct to accomplish 
(James or tlinnce hart bean replaced si 
most mtlrtiv 1} juntos In which the skill 
of the m veral customers of the concession 
lu question are matched TvpUal of this 
Is a game culled the Yacht Hire A 
number of tiny yachts are moon red on 
trucks euth m a separate glass case 
Thm. glass (okos are mounted one uho\t 
the other At the front of the stund are 
sever ii wind pumps each connected with 
one of the >ii< hr casts At m given riA.mil 
each 4ustojiKt starts to torn Ids tump 
and the resulting air pressure drives his 
yacht along frera one end of the case t< 
the other Tlie one who succeeds in pump 
Ing the most air farts his ship to the end 
first and wins the box of candy 
A < rnihinuil m of airplane and boating 
sensations is found in a nameless device 
which consist* of a series of baskets 
m anted at the end of long spring arms 
Iheoe are n v< hod hy an electrical mob r 
an ost Hinting track at the center pn 
Tiding u Is uncltik, motion This bouncing 
motion la taken up and continued by the 
springs si that the posseuger not only Is 
sailing through the air but also going over 
Buves, bo fur aa his actuations are ein 
c i rm d 

People with strong constitutions and 
pkuty of coumge will find considerable 
pleasure ahead of them on the new pier 
Those less courageous find equal enjoy 
merit watching the other fallow try out 
tlie various devices 

A Centrifugal Concrete 
Mixer 

(Conitsurd from p ope M9) 
producing concretes of like consistency or 
llowabUlty, the strength of the two mix 
tures are not at such wide variance The 
excessive mixing action of the new ap- 
paratus U advantageous Insofar as It 
speed* the execution of the Job 

Testing the Parity of Quinine 

A CERTAIN corporation In Turkey had 
occasion daring the war to determine 
the degree of effectiveness of the prepara¬ 
tion of quinine coming from three differ 
cut manufacturers. Owing to the priml 
tUe nature of the facilities at their dls 
puMil It was impossible to make a cbem 
(cal teat with rssi»ect lo the content of ef 
fee the alkaloid An Ingenious way was 
found oat of this dlfllculty hy observing 
the mental effect* produced by the drug 
The meth* <1 of Investigation was so 
planned as to Include not merely the test 
ing of the effectivene—i of the quinine 
preparations but aa to Investigate, like 
also the magnitude of the mental effect 
of the quinine when given In prophylactic 
doses and the duration of the said Influ 
en<e The. conclusions reached were of 
nlgnlflcance with respect to the capacity 
r*r the i»erformance of work of soldiers In 
u live service I or example, one of Um 
( cats given was the capacity of perception 
of nine letters of the alphabet arranged In 
the form cf a square behind the photo¬ 
graphic silt the shutter being left open 
from 1/10 to 1/100 of a second For test 
tug the cnpicfty of attention and at tlie 
same time the degree of fatigue, the ordl 
nary crossing-out test and also tlie 
Kraepelln counting diagram were em 
ployed Testing the degree of deafness 
and the bussing of the ears was done by 
means of a Oalton pitch pipe and hy whis¬ 
pering, and Anally the sen— of time was 
tested by requiring the subject to make 
beats at Intervals of about half a minute 
AH three of the preparations of quinine 
occasioned a slightly disturbed mental con 
dftion with aa apparent Increase in capa 
city for work done, but It was definitely 
proved that one of the three preparations 
of quinine available was considerably mote 
energetic in Its effect than the other two* 


(C oaWaaed from pgf# Mi) 
water power should ba brought t ogether 
In a new Department of Mbtie works, 

The question Is a natural one, WiH the 
work of the Itureau of Nftdsief reduce 
the burden of taxation? My answer k 
Yes. Rut, frank!}, the reduction will 
be so small ns to bo Imperceptible In the 
tax bill of lha Individual t will explain 
why 

The total amount appropriated for the 
maintenance of the Government for the 
fiscal year 1021 (exclusive of the Postal 
tfervice which is almost self-supporting, 
and exclusive of deficiencies on account of 
the fiscal year 1020) was $4,1711330060 
Of this amount $2368,116400, or about 68 
ier cent, was for the payment of oblige 
tions Incurred on account of past wars 
chiefly the recent war with Germany such 
as compensation for death, disability, vo¬ 
cational training hospital treatment, re* 
turn of remains from France, pensions 
interest on the public debt, slitting fond, 
and Federal operation of railroads. In 
addition the appropriations for national 
defense to cover the period from July 1, 
1000 to June SO, 1021, ware $860366008. 

How the sum of these two expenditures 
represents over 86 per cent of the money 
appropriated by Congress for the conduct 
of the public business during the fiscal 
year 1021, exclusive of the Postal Service 
and defUlenrlc* on account of 1000 Tills 
means that less than 12 per cent ($481 
T44 726) of that total of more than four 
billion* ts to be spent on the works of 
peace—that Is, on paying for the develop¬ 
ment of commerce, agriculture, science 
research, education, public health and 
public works of one kind and another* 
salaries of the administrative ottoqrs and 
clerical assistants of the Government De¬ 
partments and of the Federal courts and 
the salaries and expenses of tha Congress 
itself The Bureaus operations art con 
fined to this 12 per cent Amounts run 
ning Into the millions are in themselves 
well worth saving but It will ba readily 
seen that the saving the Bureau can com 
pass for the individual taxpayers will not 
be very noticeable 

I do not wish to minimise the Impor¬ 
tance of eliminating all waste in the civil 
establishments of the Government I 
would do away with every scrap of dupli 
cation, every shadow of overlapping I 
would reorganise the Departmental ter 
vice In accordance with the best practices 
of modern business I would have the 
people get full returns on every penny ex 
pended In running Um Government office® 
But what I wont to be understood and 
understood clearly Is that whittle away 
os we may, our Bureau can only redace 
the total public expenditures by perhaps 
a fraction of one per cent 

More than 88 per cent of the money 
spent by the Government during the next 
year will be on account of past and future 
wars So long as we wish to maintain a 
military establishment of 800000 officers 
and enlisted men, so kmg as we tael the 
necessity of building and maintaining a 
navy of the first rank, high tax— are In 
evitable I am not diarosstng the merits 
of the military and naval programs. AH 
I wish to sar Is that If we want to make 
really big reductions In appropriations, 
about the only place that that can be 
done Is in the appropriations for our mtli 
tary and naval establishment*, Tha dad* 
slon aa to whether this la deskraUa must 
ba made by the people of tha country as 
a whole. 


(C oaf J aw ed from page ITS) 
that only the slag which had a 
appearance was suitable for i 
cement Otassy slag Is obtained hr 
rapidly footing and Mam to re ta in 
latent hydraulic peope 

which is eeoled rtowty _ 

the pr opert y ef settings Men it **• 
established that In the 
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*»4 « Pen 
***** * burnt * **ty u 

is done in she case ec *$ifl** atmm/L 
Another variety or slog *** is Wfod 
iron. Nag ubal whidh SMtah* skw* 

80 pW'OMt «U« U4 TO («* feMt. «r eprtr 
Ittd cMMftt dWMv llbeMlipe 
totMcn MgniMr «MMt *04 atqpfaflfaf 
oUMit M4 to t— Hr imm*i * 
of slag Ihrsdflq# 

Tfc* (KdlBU, pcoc«W vt weMil fotWk 
Mmm tram mg tt gift t fai tt e, 
end Um ue r ttlMt—efar 
Mndl»f Mtk* tit CM Hag gtiw * 
Mom wtaldt km ft JUgb MAaunl Nftti- 
tftneft. Moat 100 to M0 MOoenuag ptc 
aguM a* A mtfeod enutag tha 
mmmo to hardoo qatokir to to tfaa, then 
to the path of tho oshMM gaata tma 
the Internal combustion traglnss which 
drive the blast furnace blowers, and ara 
rich In carbon dioxide and water vapor 
I ight atone la made la tbs same man¬ 
ner as slag stone, with the exception 
that particularly light granulated ring 
la used aa a flu*, and as tha blading 
material not Just lime hot a mixta* cf 
lime and ground slag; In other words 
•lag cement, la used This mixture Is 
compressed in forms and attains a me¬ 
chanical resistance In the stone of to to 
20 kilograms par aq cm Roth slag stone 
and light stone are very useful and eco¬ 
nomical building stones, the former as a 
substitute for ordinary brick and tha let¬ 
ter instead of sand stone. 

The author has experimented mmtidsr 
ably In an attempt to transform tha slag 
which is unaulted foy these purposes Into 
the kind that la suited A very acid riag 
was treated with lime, while being heated, 
and then with Has and ajnmina again 
in order to obtain a Slag which has a 
higher time content The malttag of the 
stag was accomplished In a* electric for 
nice After many experiments it wm 
possible, by putting it through this proe- 
ess to make the arid Hag capable of 
■•tting The cement that was made with 
It possesses solidity and when both lime 
and alumina were added, the strength 
of the cement was increased onr tan 
times that of the original value The 
slag which was valueless beforehand was 
converted into a usuable form tn this way 

Oor Latent Sdmcn 
(Conti*** 4 from page •?#) 
holding Its own The next stage la the 
fco-chtld marriage and the extinction of the 
stock which laid the foundations of our 
republican Institutions 
Professor Osborn, who was raoaatly In 
Korop* bringing together leads* 1A «* 
tanks and biology from many 
countries to attend the Ctagraes, aaM that 
he bad made a qtaUt sttufcr of parts of 
Bolgram and Franca* Pa* he had been 
Irapreoeed, be said, wtth the manner tn 
which the lb** M* races of Fr an c*, 
the Mediterranean, the Afotnt and the 
Nordic, p rese rve d their melat trait* Be 
ifttid tint 1*000MtoUar «mm*. 
amt and 1/W0 Mat* «< Mialtftr fttitoMtoa 
had can— *Ma a MtokJ; free* 

tha danetorttifai MUk me* —at to 
t toa^raw a toti Atotoe wtytiitaapa, 

Is^sasrrSSer r - 
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Mm-itot Jtt* ft Fombr w n wm* 
aiMtS «* *01 b* ajjft for fc mbHk, ■ 

mwm «*» ** **» «* *• MM 

WNMB iM MM 1nillfS*HH" Pt TH Iff (Bit'ti 

H*-4vfete'aTaB1UM 
(OwUfeaed from pope 170 
«f Jtiati mM at verlocs stages of aaotat 
to enable the aviator to bmttM under 
Atomat OtaMItfofe A carioo* fact to era- 
ltdfttt idch Instrument it that there 
Hi oily tone 1 a e aristooo s In tlH« cuaatrjr 
Tfate unmbqr had been made at the sign- 
lif t* ti» armistice, and the government 
coagtormonded the rest of the order la 
the head* of the manufacturer 

DHft indicator* show the ancle mean- 
wwwt when an airplane deviates from a 
Ait even* caused by tha action of croae 
Winds* In one form of Instrument read 
lhgi may be obtained of the ground speed 
m MU and from heights of 000 to 20000 
feat Broadly gpeaJrtng the operation ora 
slit* M pb o to vl ng through an eyepiece on 
A vertical arm Objects below which appeat 
hit we ear two croea wires Knowledge of 
th» amende, tutting of the passage of an 
Abject from one wire to another and the 
paenf a table of figures give the speed In 
aWI per hour In reading the drift on 
the eame instrument the pOot oboe r ye s ob- 
Jwto warning to trawl along a wire pass* 
lag through the two crow wlrss and notw 
the results on a scale. 

8*0 Addtty 

M B* W B Mscnm&B of the Unlver 
slty of Tetmeww Agricultural Bx 
perlmsnt Station, prwents in the Jawrnml 
If Mb Antrtom Society o f Agronomy a 
wry complete article on the nature of soil 
addtfy 

He one phase of soil chemistry the an 
Bar say* has received more attention in 
foottt years than the problem variously 
w<tr r id to as lime requirement soil add 
jty or Une absorption coeffidsttt The 
problem eg* hardly be conside r e d how 
ever as having solely a chemical or 
phytiod-chemlcal beale In its relation to 
nod fertility m It to closely correlated 
wtttb If not Inseparable from, both bee- 
AMdopcti and plant phytiotogical con* 
atdwatlons. 

The author mmunertsee in part (1) A1 
tboagb salts of * number of organic acids 
hbve been isolated from sou* no one def 
Inite free organic add baa ever been ex 
traded as of record (2) Certain wits 
produce a decreaw of soil sddlty (sodium 
nitrate potawhun nitrate, etc) though in 
laboratory treatment during short periods 
Jftttewed by extractions, the rvrerw may 
be true (3) Removal, or absorption), of 
titaprived twsw by soils appeared to be a 
•chemical fanetty* of add afltoetto, prind 
pally slumlno till os tw. the extent of whose 
bydrattoQ la a controtUng factor In initial 
igtos&fty and continuity Of reaction 14) 
Thp addity of tolls is in the mot* in 
Mid by the kas of wide end magnetic 
UaxganlCwU*, derived originally from the 
bygtolytis of the aneedt-sarth siUcsona 
<pm p le a w * thereby Imyeaslag the add 
p a u pstttea or amotait of add sUkatos, 
(Afegticatid femes* wtil p t u grwdvtiy 

hy ats tti a and centume to de c om p ose cal 
< 9 , «ad wwmtwfi -autnm*, wtea th* 
OO, U mmtrti from aotatloa. 
(•> AM, umm «ikv> tmtf an t* tat 
ftjto XPMI *f ttutm ftydmp* 

«Mr Mm, tmi| nn (Uic*, muoum, 

*M «W w»4, «• tte aMittoi «* 

%p Wt ttWtnks m aiuat 

ttfottttt {*)>»* ftjMtfo* <**et of 


fo* hr 
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Stamtt Adds Two New Rodfss i 
•ad NM CSogos to Ltao 

Two mw fltartott HIM or RocUm 
Q fg ffi nesntiy added to the Btanett! 
llao, oto acw botef l a tnxhieod by hord 
Won fooler* to tbo n ot o l wottang 
trofoo. 

Om of th«w to#M» Wo TON is 
teenUr wlprto too well known No 
arstamtt nitt owl SaStts Coco, 
bot u ttofo is mWt a tuw Two 

S^rw.'S^a ? 



tag the radii of fillets corners etc. It 
can be need In any pos tion or at any 
angle the formation of the gage a) o 
lug it to be used up to a shoulder and 
for duplicating sample p eces The Kt 1 
holding the blades in place are eccentric 
With the round end of the case Th b s 
4f advantage since it causes the p Ige of 
tee caw to stand well away from the 
adgsjaf tha leaves when the caw Is 

Second of the two gagw referred to 
In the first paragraph »the New Star¬ 
ted TOat or Radius Gage No 272 
This gaga la similar In general design 
t* teeBtonatt Gaga No 272 except 


that t has twenty leaves w th radii 
f om 020 to 400 nch nduaive N ne 
of tl e e ca es have concave and con 
vox a i from 020 to 100 indue a by 
010 nch 4 leaves have concave and 
convex nil from 025 inch one leaf 
with concave and convex radii of ADO 
nch three leaves wtth concave radii 
only from 800 to 400 inclusive by 000 
nch and three leaves with convex rachl 
only from *300 to 400 by 000 inch. 

Other details w th ilustrations of 
these Stamtt gages are given m tha 
new Stamtt Catalog No 22 B Copies 
of this catalog may be obtained on re¬ 
quest from The L. S Stamtt Company 
Athol Maw 
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Hm Direr frw • Hhkglwl Nrt 
ervitw 

T HE physiological studies of the 
of various forms of athletic 
wade by tbs French scientist, 

ThnorUi have been attracting 
turn abroad and are well worth 
tion on the part of our own 
and other athletes One of 
cent rep* rto coo c o m a Me 
two direr* PouUquen and de Laly man. 

As a result of the study of then two 
export divers be concludes that a roan 
Immersed In water must render hie reepi 
raiory apparatus Immobile tn order to 
autd the entrance of the water into fata 
windpipe during the act of inspiration 
Kb a matter of fact the thoracU tracing 
becomes practical^ a borlaontal straight 
line during the submersion rea om bUng 
that mode by * continuous vowel sound 
But after the lapse of about thirty wo 
onda a difference la observed Is the tree 
lugs recording thojnovement* of {be cheat 
nose and larynx Three principal*factors 
are noted here The periodical expansion 
and contraction of the thorax the alngu 
lar mobility of the soft palate and the 
free dlnplamiient of the larynx 
TO sum the matter up each perl d is 
< haroctertsed bv the following phenomena 
—an initial inspiration with a blocking of 
the air paean gee by the soft palate a rise 
of the lamj x accompanied hj a synergetic 
construction of the glottis an explratfoa 
emphasising the descent of the larynx 
* fetch in synergetic with the expansion of 
the glottis During the inspiration com 
i mm lent Ion with the outside air Is com 
pletelr interrupted hut daring expiration 
there li such a communication in a fleet 
lag and Interrupted manner During the 
act of expiration the direr comes out of 
the water He then takes arveral rapid 
and short breaths (amplitude 7 mm and 
frequently 8 in 20 seconds) before reoor 
erlng his usual rhythm and the normal 
amplitude (22 mm ) 

V ray photographs showed an abrupt 
rising motion of the thyroid cartilage and 
a periodic expansion of the thorax 
U Thooris finds from his observations 
and his personal experiments that the 
need to breathe while under the water 
does not become Imperative until about 80 
«*ronds bare elapsed at the end of this 
time the chest Isolated from the external 
air goes thn ugh the same motions of ex 
pension and contraction normal to it in 
the air But these alternating motions 
tun he accomplished in tw> ways only— 
either by sfmifttag motion* (Mouvements 
d effort) or by swallowing motions But 
the former exhaust the diver so that the 
latter are resorted to by experts. 

A trained diver is capable of remaining 
several minutes under water and while 
this depends partly upon individual elas¬ 
ticity It also depends upon the manner In 
which the diver responds to the need of 
respiration which oppresses him This 
need comprises three factors according to 
M Thoorla, which in the order of their 
urgency are Tbs alternate need of ex 
pension and of contraction of the thorax 
the need of eliminating carbon dioxide, 
tbs need of oxygen The first of then* 
Is mechanical and depends upon the will 
the second is chemical and automatic 
The biological process concerned In the 
act of diving cposlsti of three phages The 
act of Instigation with the elosGte of the 
soft palate the rise of the larynx with 
synergetic construction of the glottis ** 
pi ration with fall of the larynx and «x 
pension of ths glottis and of the soft 
palate. 

A practical result of these studies la 
found In the fact that the undentapdbi* 
thus gained Of the physiological stecfaaA 
Ism of the act of diving jrrestlv factatato* 
Instruction, la Ita technique finally X 
TboorU points out that ths safety of gtt 
sw i m m ers can be greatly e nhanc e d by 
methodical training of the ajbihty to 
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Color ad vies In ragged to theTbaM 
way of obtaining protection nme 
mad sketches or aaoSTof ytSTT 
van tion and a desenptta of fid 
dsvtoe, explaining ft* op eration 
All oommunienttons art efctefty con¬ 
fidential Our vast prac tis e. axtSnd- 
lag over a period of seventy yean, 
sn a bte e us fit many oases to advise 
in regard to patentability wfthoul 
any oxpeaao to tha oUant Our Head- 
Book on Patents is sent figs m tr 
quest Tins explains our methods, 
terms etc in regard to Patents* 
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That Careless Request * v *m »> *• 

“GIVE ME A QUART OF OIL” 

must go! 

T HE motonst who say*, "Give me a leader* in scientific lubnceuon—the Vacuum 

quart of oil" w inviting trouble He it Oil Company 

inviting the garage man to put in his car • * • 

incorrect oil—inferior oil—hit-or miss _ , , , . 

lubrication The motorist who makes this Only one oil » best for your car That is 

dangerous request says, in effect ™ e Ch * rt P n " te L d here » 

W * * miirt# hn In KnrmhAti The 


*1 dm*t cam whmfaar my od rmfly mum mp 
a o gl na n The lubricating requirement* of two 
automobile engines may differ widely Bore 
and qtrokei vatva construction) number and 
fit of piston ringsi ptston design) cooling sys¬ 
tem and many other factors must be considered 
before ml of correct body can be d et ermin e d 
for ajnren engine 


"I dart cam about ptotertmn. mmpmmnn. 
psnftna and ofl economy or fm ai lom from 
t aboa twu h l es * “Gnre me a quart of oil * 
disregards entirely the necessity for free dis¬ 
tribution of the ml to all moving parts It 
overlooks heat conditions, eold-weatber re 
qwnmsnts and piston ring seal 


n don't cam who made the otf." 
“quarta of otP* are mere by¬ 
products In the production of gaso¬ 
line and kerosene Gargoyle ^ 
Mobiloils am the tpactalizcd pro- A 
duct* of the recognised world | 
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leader* in scientific lubrication—the Vacuum 

Oil Company 

• * • 

Only one oil » best for your car That is 
absolute The Chart pnnted here is the 
scientific guide to correct lubrication The 
grade of Gargoyle Mobiloils luted for ydhr 
car was specified only after thorough analysis 
of the requirements of your engine 

That grade of Gargoyle Mobdoils will 
give you full protection to your engine, full 
compression, gasoline and oil economy, five* 
dom from carbon troubles and fewer repair 
bills. 

To avoid substitution we advise that yon 
buy in the original sealed container* 

If your car » not listed in die paras) 
Chart shown here, send for our booklet, 
"Correct Lubrication" It contains the com¬ 
plete Chart which specifies the correct ml 
tor every make and model Afar reading due 
Booklet you will understand why 
5f*C "Gire me * quart of b.1" c*ose* 
at least 5096 ofaUengOM trouble*. 
In Anting for the Boqklet, please 
^ address our nearest Branch 


Mobiloils 

A gnutt fur earl type mftr 


see* 
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WILLS SAINTE CLAIRE 


The Mo-ly b-den-um Car 


RSS^IHB Will* Sainte Claire is an unique achieve* 
L-sJ^vl meat in motor ear engineering. 

Almost a score ol new and basic features 
are embodied in it, any one of which would 
Justify die introduction of a new motor car. 

Every part of the car that is subjected to wear and 
strain is built of Mo-{p£-den-um steel. This new steel 
was developed by C. Harold Wills. It combines in 
a superlative degree great strength and durability, 
resistance to shock and a continued vibration, and 
makes possible a car of extremely light weight and 
unusually long life. 

The Wills Sainte Claire is the first Mo-fr A-den-urn 
car. Its lightness makes it an extremely economical 
oar both in cost of upkeep, in consumption of gasoline 
and in tire expense. 

Its superb balance together with its scientifically con¬ 
structed Mo-/j»4-den-um springs give it riding qualities 
hitherto unknown to motor car users, while die per¬ 
fect distribution of weight makes it cling to the road 
in a truly remarkable manner. 

It is the car of super power, of super strength and 
durability, of super operative qualities, of rare beauty 
both in design and finish. 

C H* WILLS ^COMPANY 

Marysville • Michigan 



Models and Prices 

Flu* pate Touring Cur $2979 

Four pass Hoadeiur 2975 

Four part Coupe 3750 

Sudan toilh 2 auxiliary root* 4100 
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With the Editors 


H l»> to the Initial Ime of the new 
monthly Bcnmnno Amaig^ cbm* 
MfiattOU of the former weekly Bcwwnnc 
Axrucan and the flentimnr American 
Ifo mntLT OofMtdertna the strenuous con¬ 
ditions under Which we labored In getting 
thia number together, we are rather pleased 
with oar product, especially now tbut~w« 
can turn over the page proofe and visualise 
what the finished copy will be ilka Pleaee 
pardon our seeming self-praise, but here Is 
what had to be done First of all, the reg¬ 
ular weekly Scoumno Amesican had to be 
continued week by week up to the Issue of 
October 10th Secondly, we had to turn out 
the Conner Brummie Amehoaiv Monthly, 
with all Its mass of original and abstracted 
material, up tUl the October lama. Thirdly, 
wk had to strain every resource at our cprn- 
maad in order to gather the beet material 
possible for this November Issue Three 
periodicals under way at the same time— 
twice our normal workl However, If you 
ore pleased with the product, we are amply 
repaid. Now, With the two former periodi¬ 
cals combined into a single journal, we can 
concentrate every effort on the big Decern 
her issue, which win be in your hands by 
November 90th 

S OMB weeks ago Hudson Maxim, the dis¬ 
tinguished Inventor, drove us out to the 
Edison laboratory In company with Garrett 
P Servian, the scientific lecturer and writer 
Mr lfaxlm bad arranged the gathering, we 
suspect, with the Intent of provoking a dis¬ 
cussion of the Einstein theories, which at 
the moment were In the front of his mind 
He generally has hla way when it comes to 
determining the subject of conversation, but 
this occasion was an exception. Mr Edison 
had something in the front of hi* mind—the 
questtonalre which he had just devised for 
applicants for employment, and which was 
just at a point where Its successful working 
was assured. So Mr Edison, with a little 
assistance from the rest of the gathering, 
talked questkmnlres all the afternoon This 
particular affair wus not an Interview, since 
Mr Hdison was not at the time ready to 
talk for publication, bat it put us on the 
trail of the story We have since then had 
three further talks with Mr Hdison and 
have hen allowed to examine a Dumber of 
the papers written hy his candidates. The 
result Is the story that appears on page 10. 
We know you will find It amusing In spots 
we hope you wiU find It Instructive and 
timely as well. 

E DITORIAL work, after all la said and 
done, la not a great deal different from I 
running a store. It is the editor's part to! 
else op hta readers and determine what they 
want, following which he eec ur ee the right 
kind of material and presents It in the moat 
attractive manner Carrying oar compari¬ 
son Just a point farther, we cannot but fori 
thgt there Is a great deal of wisdom is that 
store sign which says H lf you don't sot 
what you want, ask for it" Why not use 
the tm sign In ettterial work? Much as I 
we andeavw to keep in dose touch with the 
Wtabee of otar readers, there are tiroes when 
even the closest contact fails to bring any 
vaguest for very much desired Information 
or editorial oom w snt on some specific sub- 
foe*** Why not,-then, *ask for ItT* 

ti 1am Is k Httte Incident which took 
n tocer "behind thy scenes," so to speak, 
r a four steaks afffc A member of our staff, 

3&&VS'^’r«25« : 2 
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him routoir none fair expcdiir rrtrruir ur- 
fHttre Belmont Hotel Bar Harbor Maine 
trnnefrrmatrur genre tetephom rapport 
tmnefiTmation an a quinsr carima rcmcroi 
went* Hclin *' Translated, ihln suys 
“Would u|iproclatc If tou tftoulil U» good 
iMmugh to Hlilp uh In alniuc hintte, to Bnl- 
mont Hut* I, llnr Hurlmr, Muliip, h telephone 
tyi»e Imiwfoniu r with trimHforinlng ratio of 
about one to fifteen Tlmukn lhlln We 
did—-l I ip following morning frankly, we 
ure plrnwNl to pluy a rAlo In snrh moment’ 
oils undortnklnga ns tho tranNinliwlonof fuc 
aim lie niemugea \la radio atronn the Atlan 
tie Mr llelln roomily came hero again 
from France in order to rocol\o drawings, 
cartoon* ftiCHlmllo inomngeH and otlier Lni 
ages at liar Hurlior, Maine, from the lAifay- 
<lte radio stntlon at Horihviux Of courne, 
we shall get the first complete uml nutlton 
tie dntu regarding Mr lhlln a remarkable 
experiments—perhaiw tn time for the 
December Ihkiio 

W h are In good company In thin No\em- 
ta r Issue Buch names ns Llndenthal, 
Blnum, Hornaday, It tinsel 1 anti Steinmet* 
nteun n grwit deal in their respixllv© fields— 
bridge building, medicine and munldiml ud- 
ml ul strut Ion, natural history, astronomy 
and electrical engineering. We have been 
most fortunate In seciiring urthles from the 
liens—or typewriter*—of these well-known 
men Then t lie re are others re}irescnted In 
thla Issue, men though their thoughts and 
ptmiH and vh*w* are rei»orte«I by our edi¬ 
torial stuff and regular contributors Thu* 
we have Edison h comments on hts ques¬ 
tional re , Bmall, \ Ice-President of the ITn- 
ilerwrlters XinlKirutories, on utndnne fatall- 
llea ami rlskB, Murray, on his superpower 
xone, and so on. Afremlv we ha\e nn Impos¬ 
ing list of leaders for the December Issue, 
Indeed, every issue of the new monthly 
SoKNTiri< Amksican must nml will be a 
plutform, so to speak, from whleli leaders tn 
nil fields of te< hnolng) ran address the lulty, 
either In |>eraon or through one of our ataff 
writers. 

F AMILIAR enough Is the sage advice, “If 
you want u thing well done, do It your¬ 
self ’ Of equal standing Is (lie maxim, 
'Don't write send * Perhaps tlte lUeas bac& 
of these two old saws might be combined 
Into a new suw,* If there he suili a thing 
If von want to know, go and see" We did 
want to know something about the condition 
and the relative merits of the several ave¬ 
nues of automobile nHuraunlcuUnn between 
east und went we did wunt to sort out the 
conflict Ing testlmou> about them Ski one of 
us volunteered to combine business with 
pleasure, to the extent of sending Ills vaca¬ 
tion In Ida “flivver ’ We think hla report of 
what ho found makea mighty Interesting 
reading You will find It on page a * 

O NE of the novel features of this new 
form of ours Is the almost total free¬ 
dom from the objectionable line, “Continued 

on page-’ Most of our readers win 

recognize ifi the freedom with which w# 
now run our Hrih les on to a second or even 
n third page, the means of avoiding this 
turn-over exisrilent Were the BdEimFio 
Amkxkan Just a monthly periodical and 
nothing more, ra<h turn-overs would matter 
hut little, hut, us we learn from a muss of 
correspondence on this subject In past j ears, 
this journal is regarded as a permanent 
tnr)rlopcd1a or reference work Many of 
the articles In Its columns are carefully 
dipped and filed away for future use And 
the simpler we moke that task, the more 
serviceable becomes our work for a vast 
host of readers. 














Meeting 

Every Requirement 

Tranunitting power in a car, truck or tractor demands 
these bearing requirements*— 

Rugged mtrmngth 
Emc*bmJv* enduranoa 

Ability to carry radial loadmjthrumt loadm, and 
ramultant loadm 

Emmy and frequent lubrication 

Simplicity 

Compact nemm 

Same of ammmmbty into mountingm 
Negligible co-efficient of friction 
Adjumtabihty 

It matters not whether the bearing be Intended for 
front wheels, rear wheels, transmissions, pinions, differ 
entsals, axles, or any other location If power is to be 
transmitted the bearings which help transmit that 
power roust possess the characteristics and capacities 
mentioned above—or else there is a compromise some 
where 

Because the Timken is the only type of bearing 
which actually possesses all of these characteristics and 
capacities it is standard on the cars, trucks, and tractors 
of 432 American and European manufacturers. 

That Timken Tapered Roller Bearings do possess all 
of these characteristics and capacities is strikingly evi 
dcnccd In the fact that to date more than 60 000 000 
Timkens have been produced for the purpose of trans¬ 
mitting power satisfactorily and economically in auto¬ 
motive products. 

The Timken Roller Bearing Co, Canton, O 

TimJttfnTKpmt! Roller Bcorinjt for Paumsrr Can Trvcti Traci tm 
Trailer} Farm fmf4*m*nu MocHinrrj and ImJuimaJ Appliance* 


TIM 





Tapered 

ROLLER BEARINGS 
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Tbc In |mt pee— n Mr shipa of the United States Shipping Board ehnwn above reading from tho top down tn—Ltfti America WP ft by 74 ft Right Agamemnon , 684'n fL Ijjt 7SH ft 
Ufti "George Washington . «M ft by 7« ft Uftt “Mwnt Vernon\ M5% ft by 71* ft ‘ L«Ialha»*\ 927* ft hw 100 ft 

"The Biff Fire” of the United States Shipping Board—(See paffe 9) 
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View on the new federal Road into Austin, Nev., through forest reserve and desert country The old trail, of which a piece Is visible in the rally below the new 
embankment, had continuous grades of ten and twelve per cent, the maximum on the new fa six per cent 


Tours and Detours 

Impressions of the Through Automobile Highways of the Eastern and Central States 

By J Malcolm Bird 


1 ^1111 lust word with rtgnrd to iiltlmuto accept nhll 11> 
lies with tlu* ultliimti (‘oiinuiih r Our rouds Just iik 
truh mh anything else ure nn nriitU of inuniifittlure 
ttnti um tho ulUmutt coimunu i 1m tlu nuiii who uw*n 
Hum—driver of tur, of tru*k In less dt*gree of horn* 
Komi building and inn lilts muni, dead from 11HT to 
HUH n lived In Itrjo amt ngained their liuilih In lirji 
1 Miring Um piiHt HUimmr 1 huvt pla> cd Hit |mrt of ulti 
male cmiMinu r o\tr maiiv ronda, lm lading moiim 2,000 
miles of <mr main InfernerHoiml hlglmiiis In view of 
Hit pniHptfit that 10*22 Mill nee ntn grenlir road w*- 
tl\lt> I Inin Hit piiHt hphh«i» I \t nlurt to m t down hen 
mj Impressions, In flit Iio|*p tliai some of tlitiu nl Inist 
ulll fall on ground not burn ii 
Tin outstanding ft attire of tho prom nt condition of 
our mails N Hit n mini si lst\vp*n town and vountrv 
<>wr the enllrt length of the Mohawk Trail and leas 
eoiiHlHteiith on nflitr roiiti*s, illj lines are marked b> 
NlgiiH Informing tin motorist that In Is milling tho 
eoriMirate MiiiIIm that here state Mi|N*rvlxIon of th* mad 
cpiikpm As n study In mum and tflfttt IIhw Imnrds are 
■idmlrnhlt as Inarirw or information Hn\ ait sillier 
tlinaiM Von drl\< for mlUn through o|m u pountrv o\t»r 
ii \tl\t( higliwat Suddmh >ou art Jounced anti Jt rked 
our a dilapidated hrh k pan nit nt or pH* tied Into mat 
out of dot p ho I oh In jirehlntorlt umtadiiin or matlo to 
vibrate to the alternati shariis mid tint h of a blotk 
|Mi\euunt of whhh no two ndjiifiut M<Mks In am 
t hmirc striki Ha wimt let el ho sign In necdf*d to 
Ideal I ft this us the t Ht 

I he ruinous for tht condition art ohtlous t tmugh 
IN rhapK Hit roiul 1 h ottuplcd bt a trio I Ion line, hound 
It) fraiuldm to keep Hit utrotl la order Tho natural 
distia llnnllou to miuooIIi tht wat for aiilomutlvi ooin 
IHtltlon Ik Imlshred l»v Ha fait that the plea of mini 
Imnkrupltt is u i loom fort a hit t lone to tin truth And 
In Hu almenoo of u troth \ oompum to u< I tht \HIuln, 
Hit <ltv furhtnt, lief on appropriating $100000 for two 
miles of iiHHlcrn concrete on Main Stmt demand to he 
Hlmwn Just how and wIkii and wIkikk the mono Ih 
eon dug hm k 

Tla re art two tingles to tldn situation On one of 
tla m no Htmpathy la due Hit load obstruct h mists. If 
Hu imnhniits of n 20,000 town Insist Hint u main street 
mumbling In general contour the doiistated regions 
of hruiiet is gcnal t nough ftir them the\ nn* prohahlv 
right 1 or i»eople who are satisfied with that kind of 
a stmt, Hud kiwi of a street is Hi* most fitting n ward 
I i an imaglm 

the Imnl viewpoint, lmwe\er Is not t nt I rely wrong 
It Is not true Hint iioIkhIv from ouf of town has to 
urn Ha stmt If la doesn I want to In these dais 
of broad Inti rdeptndt ikn , no enmmmilt) run withdraw 
Into Its sla 11 and thus divorce Itmlf from pin v log IN 
put In tla woihls business. (Nirs and trucks from 
otlur purls of the stall and from ollar stiitis do huve 
to hm* that stmt ltut It fa tria that tn pro(M>r1ion to 
tin digrei of sin h um tIn loc ul tiixpim r iiin> reason 
(Mi di iiiniid freedom from lhihlllH for Hie hills- -until 
th* h ipp\ Him wla n * nty cnmniunitt kec ps Its stm Is 
Iii^hhI di ijtt putting 11a matti r on n basis of is^rfis th 
i m n e\i h inge 

In drlvliu througdi socn stall's on r a ih rlod of 


i Ighteen ilajs, 1 saw at latst twentj-eight different 
license plates 111 one small town I counted eleven 
among fifty-odd tars parked about the public square 
Itoad cominlKsloits and nutoronhlle associations try to 
tuaki Hie haul jssiple ws* Hint the moiuy silent by ttiese 
tourists jm>x for tlatr usi of Hie streets Hut It takes 

ii lot of gas at Iwentwidd ants a gallon, vast minders 
fif tourists supplied with Issl and IksipI, a greut volume 
of gariigi* strvla, before the profits oil these enterprises 
will npdih the cost of 4f>iiverting Main Strett into a 
highway for transcontinental freight and imssiugor 
trultk 

ritlmateh tlu matter will tie dealt with by niundu 
lory legislation, which will compel the mulcltrunt com 
munition to jan tlielr Mhare of the cost of fixing their 
simis for tlielr own mid for otlur issiplos use I T ntI1 
suMi legislation Is gem ral It must lie a mailer for 
iu got I at Ion h^en on this basis It Is not hopeless. If 
Itoili isirtles will ls‘ reawoiial»lo Amumnctinont was 
liHvnth imidt fluit arrangements laid ham rem hal for 
Hie n^mstriK tlon of Hie iituln stra t of f’ownlugton, 
INi, ‘w'UUh In the pusl 1ms Iss n one of Hie worst 
stnti lu»s on Hu I lm*oln ITighwa\ In the state 1 saw 
comrotlng In pn»grt*ss. In the neighboring town of 
(Nmles\llle, on what must hn\o Ihh a a tloso rival of 
nownlngton for tho plain* of ultimate dishonor Wlan 
hownlngloii N H\od up tlioro will Is* only one place In 





A perfectly maintained macadam section of the 
Lincoln Highway in Ohio 


Hie *WG miles lietwccn New Brunswick, N J, and 
Hnluntowt^ Pa, whi*re the motorist need feed seriously 
put out by bud < Itv imveinont—that awful quarter-mile 
on the outskirts of Morrisvllle, Pa 

Ohio, doHplte the fuct that I broke a spring In one 
of Its lake-front towns, Is free from serious reproach 
in the mHtter of Its Main 81 recta. Incidentally, I do 
rival grout spiritual consolation by limping ten miles to 
the next town to get that spring replaced. Indiana Is 
in men better case than Ohio, so far as I saw Jr, though 
I did not cou*r ho large u proportion of its territory 
Tlte Mohnwk Trail is the prime offender the good 
lomments of liutovia and Oenevn stand out as oases 
in the drl\e from Buffalo to Albany Among the smaller 
cities, I give the place of honor to Van Wert, O , not 
alono Its pavements, hut every detail of the Impression 
it makes on the touriHt, Is unusually fine Erie, Pa., 
seems atniut the Isvd of the cities of comjmrable Rise, 
one who has seen it only from tho train will have dlf- 
ficuin iu reconciling the Uutrmigidy dlMretmtnble asiiect 
whhh It Hare pn*s«*r)(s with the fine character of Its 
residence and business streeis The same thing Is true 
In less measure of Syracuse Of the first-class cities, 
1 hu\e no hesitation In gHtng ranking position tn Cleve¬ 
land 1 drove clear through, from west to east, during 
the e\<nlng rush hour. In considerably under an hour 
and with no Imd going at all To one accustomed to 
doing Ids city driving In New \ork und Newark this 
Is a miracle 

I hopo 1 will not be accused of sectional bias If I 
say a word In extcnuntlou of Jersey City Every motor¬ 
ist from out of town who has crossed any of New 
Vorks downtown ferries must have unpleasant mem¬ 
ories of this part of his trip But we ought to remeiti- 
l>er that with Hie big town Just across the river, no 
driver Ih going to stop In Jersey City except In dire 
tmergemy, so that here more tlrnn anywhere else the 
complulnt that good streets don’t pay Is Justified. Too 
do not have to drive through Jersey City to get to 
\pw York, however go north from Newark, cut across 
through Hackensack and Englewood, and use the pyck 
man Street or tlie Ft Lee Ferry (The former shuts 
ilown during the winter months.) Better yet, go north 
Iteforft coming to Newark, and drive along the Watchung 
Mountains to Mont<lalr or Paterson, and you will learn 
something aliout Now Jersey scenery that does not 
seem to be generally known I don’t suppose the 
Uncoln Highway will ever be the best way of getting 
from New 'I ork to tlte Raritan River 

After bad pavement, the motorist’s outstanding dread 
Is the detour sign. Hm again I am prepared to be 
reasonable Roads wear out and have to be rebuilt, 
new knowledge makes It deed ruble to put down a type 
of rondlied that Is less amenable than tho old to con 
Ktruetlon without Interrupting traffic Few roads are 
wide enough to iiermtt the contractor to establish him 
self on one side and leave the other open, with or with¬ 
out n flagman according to the length of the stngle- 
trark stretch. Ami the very fact that the road affected 
is the main line means that any route selected for the 
dotour will he Inferior 

All this Is admitted Rut during the early part, of 
the lust summer there was a detour out of Gettysburg 
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on the Lincoln Highway seventy miles In length, over 
mountain roads built for the one-horse shay and never 
reconstructed. I drove Into Mansfield. Ohio, from the 
east over bad dirt roads for fortj miles —\m rail el with 
the Highway all the way and never more thuu two or 
three miles from It l encountered u Hlmllur 30-inllt 
<letour Into Erie from the west It Is respectfully sub¬ 
mitted that there never wan and nevir will bo auj 
justification for atrocities of this wort 

There la doubtless a certain amount of convenience to 
contractors and county uulhorltloH In (.losing, once for 
all, tho entire length of roud upon whUh ojh rut Ions 
ure to be conducted during the current muxun One 
can even Imagine clrcumstamv* under width It might 
be similarly convenient to onrr\ on work ut several 
Isolated points, so distributed along tlte roud ns to dose 
a stretch of mail} miles. 1 tut the convenience of count} 
autlkorltles and of contractors is not tho oulv fuctor 
tlmt ought to be considered tin convenience of those 
who are trying to use the roads should Is* weighed for 
what It Is worth The* loss to truik and cur owners 
through an unreasonable detour may fur exceed the 
loss width would accrue to cimirm lor and to lhe county 


treasury through a more rational distribution of the 
work I cannot imagine conditions under which It would 
not be feasible to confine operations to u compurutlvely 
short stretdi of the rond at a time, concentrating a 
larger numht r of men on this stretch if tlds were de- 
slrahle, HO Unit at no time would It ho necMsury to 
close more than five or at lhe outside ten miles of the 
main road In the presence of pnrullcl roads—they are 
universally present in Ohio—this could not lead to 
detours of more than fifteen mllea. In tlidr absence, 
and under the greatest misfortune In the matter of 
intersecting roads, it should not In n settled country 
like Pennsylvania lend to a (Imilt of more than twentj- 
flve mllea seldom to one so long Incidentally, I should 
like to call Ohio's attention to the lustotn In New 
Jersey, where the rebuilding of a bridge is ordinarily 
preceded by the construction of a tcni|>onir\ crossing 
alongside tlie permanent site, before ihc old structure 
Is demolished This pructlce r< moves the Inst excuse 
for long detours. 

A word of caution however, may Ik* Inserted Ik* re, 
drawn from my observations of the detour thnt has 
existed between Trenton and Philadelphia during the 


past season In this instance an effort was made to 
follow the procedure whkli I have outlined, confining 
the work to reasonable stretches of rood ut a given 
time mid making the detour only long eimufch to dr 
cumnavlgate the parts afietted. I Iiuvt beta imr this 
mute several times during the past sea mm, und have 
not found tills detour any two limes In tin Harm pluct 
Tills Is fine but It Js rutin r dlscourugliig to iJJscmir, 
after following It In its latest bsutlon for fivi miles 
that tin* geiillinuin In t barge of the reification of ih< 
signs has got tired of his job, and after getting one 
nicely on to the thoroughly dilapidated ltrlsloi road 
IniM li ft one to hlundi r Into Phlladelphin hv tin sldi 
door or to wunder hmk to the Highway hi nn linle- 
terudnnli isilnt ns mu Ih st could It dm*sn t d » to 
shift the dttour without shifting the signs Ulmtivir 
1 might have laid to sny alx>ut detour signs />n n 1h 
stiId l>> a contributor on another jmge 
There are certain radii hI differences IkIwim n dlffi n m 
ho< thins of the countr} which come strongl} to tin 
uttention of the visiting motorist Here In the mst vvi 
do not exited our roudH to Ih* straight, Just so the> 
ulllnmtclv arrive at tin point to width lluv art huj>- 


jtosed to go We run them uround HWiiinp*, hills hill- 
Irnks—the most trivial of obstacles, In fact Throughout 
the middle west, with trifling exceptions, the muds run 
straight easl west and north-south, with nt most n lltth 
jog here mid there to effeit a more favorable irosslng 
of a stream This makes it lnqioHHihle to git serlousl> 
lost One has mil} to count tho turns to Ik* absolutely 
certain of ones direction And om has hut to wntih 
the Ulephone wires to know whether one Is approaching 
or receding from a town If tin v thin out as you 
run imst the widely spread houses you are leaving u 
town behind }ou When tliev dlsaptienr altogether you 
are crossing the no-mans luml between the dlstrlits 
served b> two consecutive towns. When vou flnnlly 
(Hiss a house again and ltogln lo ph k up the im»Ich with 
flair wIres, jou are certain that vou «re nppnuiihlnh 
civil I ration om*e more It may not l*» the town >ou 
want. If It Is not, the worst thing pmwlblP Is that vou 
will have lo turn north oi south to that town Getting 
completely nfT one's course and at loss for ones dlrei 
tlon or location Is out of the question Hut the Ohio 
and Indiana drivers must have a tough time tilt they 
gel used lo the errullc behavior of the eust< rn mads. 


The ettstirner who goes through the middle weal and 
gits off tin rmllv Mg routes of truvel, however, has 
one unpleasant surprim In store for him wlien he asks 
tin w i\ Tin niiswir will limirlnhl} be “Keep right 
on tin l'lki don t turn off Am) within the next ten 
miles linn will Ih iinvthing from live to twmtv places 
whin thin* Is a fork both brum his or whUh look 
e\ad)> nliki to the uuliJlomt mi Phi im/iu labors 
in the llrtn cmiviitlon thnt (hi 1’iki Is spun and the 
othir rouds dirt hut If tin re Is n distinction It Is not 
visible to the tiisliru Me I siiffi red from this tnori 
than am when il« along tin (oh rain Plki wlihh 
runs u< mss tin Ohio hills from Wins Hug to iht < nnton 
and < lMcland district nmniHtfng thin* with thi 
1 1 licol u llighwnv \s om goes wist tin ns tmigulnr 
t*vsti m of laving down tin mads of coursi abates this 
nulMiihiv mnsldi r ihlv V crossroads is not half as 
purpling as a fork 

Allot In r < iirlous dipnrlnre Is found In tin. matter of 
the tnatnant of tlie garagt lu Ip My oiiHtmi nadirs 
would know In it r than to come lank to a garngi 
whin t In v had tikin on air nr vvitir without irons 
lug tin ilh inlaid s palm with sllvi r 1 lie} would know 


wind rots pi ion to i xjss I If tlnv ilrnvi up to a Rtrnnge 
Mirage and helped themsilvis to Miesi mmnuHlltlcs 
In l hi cmiIthI states vou uu alvv ivs existed to help 

jourw If 

Hie vi rj all stand Is nul on tin mrh and there 1* 
no control cim k that has to Is opined Indoors I hud 
to nimloglxi to a gnragi h mil In Wuostir, O, to whom 
I innocently and as n nmllir of course nffi nsl a quar 
1i r afltr wrvlng imsilf from his hv IranL and ulr 
stand Tlu> do not mn i Iiutm or expo* t a tip, for 
distilled wjtlir for voiir lndtirv, as I learned to ni> 
furtlur Inimlllitloii In MmslUld And If thtre Is anj 
thing lo Is iloiu on tin Intirnnls of >mir ear tlnv are 
glad to hart vou It mg around and waldi them take 
it apart, nfft r mlvhH and pump them for Information 
h«lp thmi with reeuhitrnnl IsdtH or otlnr Iwo-mnn 
joint, and generally roiidui t vourwlf us though vou wen 
one of the firm The man from Ohio or Indiana will 
linvo to tour the New \ork district Ik fore he tan rial 
Izi wh it a lolt nil this Is to thi ensterm r 
The I ineoln Highway lias Iksii ndvirtlscd until the 
avinige man has thi linpressioii that with the o\n p 
tloti of a few final touches 1 k ri and then* It is prw- 



1 Typical All on permanent grading In Crawford Co. la 2. Ikying monolithic brick cant of Duryrus, O work rrajwiniuhlt* for one of the iMnurii to which the author w»» nubjcctnl *t Om tt ih* 
fine new stretches of concrete Lincoln Highway in Indiana. The view might equally well have been taken fa eastern Pennsylvania nr brtwwn New Hruniwlch And Pilneeinn N J 4 Buiidinn the 
permanent Lincoln Way In Linn Co. la. t The oM and the new of Lincoln Hivhway brlriire eonstraetlim. In addition lo the obviuns dllTerrme thr elevation of the mw criRisiiiA *liminatr« heavy 
gradts leading to the bridge at either end Many of Ohio a streams He In dcep gullica, and am bridged at the level of the stream Instead of that of Lb*, bui rounding country but nun L oustrucUun 

ia gradually remedying this 

Typical example* of the sort of engineering work that 1* going into the 1921 aections of the Linroln Highway 
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left: Columbiana Co., Ohio, had 27 mUm of UU aorl of thin* Right: This vtaw, taken at another point near the PemujrWant* line, U r o prvw m U U vc of tba kind of road that haul rap k eod tbs m u ddy 

wmcon trail of pravloua year*. 

Ohio romda be fora and after the 1921 campaign on the Lincoln route 


tlcttlly finished und ready for u*e 1 was the average 
man, I hupimhumI ihut 1 could follow the pretty red 
whlte-Hud blue markers Hour to Chicago Just hr euHlly 
utt I could follow them to Princeton, with no more 
serious obstacles than nn occasional detour, mid per 
haps a few mile* of Inferior ronrt here Hnd there 
From New \ork to Oettynhurg and from Limn to 
Chicago this expectation was borne out by the fncts. 
lu the region between Gettyxburg und 1 Imu—well, It 
wasnt My ud\lre to motortats for 1 B22 in etnphutU 
Stay off thlH l>«rt of tlie I Incoln lllghwny until sonic 
one who hives you has Itecn over It, und assure* you 
thut it Is In shape to travri on When It Ik finished, 
no fur iim one din Judge from whut 1 h lielng done to It 
In Penury I\uuia and Ohio, the enttuiNlimtlc foreimdR 
of a cotiereio thoroughfare from New York to Chhago 
will be abundantly reullxed rill then It la no place 
for apylM>dy to go In an automobile 

Between Getty Hhurg and Pittsburg the objection to 
ibc Highway lu Its present etulc is simple Parts of 
the mule have lietn umi reted, In u<cordnnre with the 
program of the PemiriyKuntu Highway Commission 
With reHjMHt to the other jams comretlng Ik a mutter 
of the future It will presumably be done In the near 
future and I hire Im no purtlculur rcuHun to supihmo 
that I he detour Issue will 1 m* handled Hny more Intel 
Hgenlly than It wiih In IU21 PnllJ these links are con 
creted It Im no kind of fun travelling them 

West of Pittsburg the situation Is lu gem ml terms 
the Hrtim, but In Us details It Is far more annoying 
—at least, It was during lir.il la tin. find place, them 
hint a single I Incoln tllgliwny through Ulilo There 
ore three or four plait’s when* the Highway has been or 
might lime las n or could la* or wh« re somtUKly wishes 
that It were and all of those are murked with red 
whlte-and blue strIpes of one design or another You 
can’t out the Gordian knot by following the lutest style 
of marker, beettuse for nls»ut 100 ml lea between Blau 
stloii und I T pper Hunduski this would take you along a 
route tliat la harrod by de¬ 
tour Hlgns for pritetlcully ItH 
entire length Of course 1 
am here speaking of 10!M ex 
periehoe, 1 wuh on the High 
way Just four times over this 
stretih—In passing through 
Wooster, Blunsftetd, Gallon 
und Bucynis. Tlie city 11m 
Its Imnrlnbly produced a de¬ 
tour Unit lasted till we were 
approui hiug the next city 
Blorvod r, In at least one 
mse the A kwh latton 1ms ul 
lowed Itself to he lajnled 
Into marking two ulti ruatlve 
routes with the latest imslel 
of I OH standard markers. 

The forty mile sirenli Im 
mediately east of Blunstleld 
was a nightmare Plainly 
marked detours led to 
hrldgt less bridges, detour 
signs ran out und left one 
to run for ten miles without 
guidance, one detour led 
along a concrete road In 
process of construction, on 
which the west hound car 
had to run off a four 1m h 
curb on to a most dlsrepu- 



Mountain scenery on the transcontinental highway 
through Wyoming 


table old wugon track to let ensthound cars pass, and 
In general, everything that road construction can hrlug 
out to plague the punning motorist was brought out to 
Its full degree of possibility I am Informed thut In 
l he neighborhood of the Ohlo-Pennsilvanln line there is 


another gap of some miles of the same general char¬ 
acter, with tlie exception that the detours are even 
worse 

The Impression that I got In running through this 
bnrrlcude was thut the route could not possibly be got 
Into sliaiM* by tlie end of the season of 192L Bo I re- 
peut, when the Lincoln Highway !b finished it will be 
thoroughly good, but until you are assured by some¬ 
thing more substantial than statements of the amount 
of money so fur spent, you will best assume that It 
Isn't finished, and aid in its ultimate completion by 
staying off It 

This leaves the question open of how to get across 
the country In un automobile There are two ways, 
either of which, during 1021, was vastly to be pre- 
(trred to the Ltnmlln Highway, and both of which 
tend the strong suggestion that their superiority will 
be more pronounced In 11*22. The first Involves using 
the Lincoln mute as fur ns It Is good—which la to say 
east of Gettysburg und west of Lima. If It Is more 
convenient to pick up the northern loop of tin* Lincoln 
way (which leads here u double life), this can well be 
doue nt Vp|K*r Hundusky or any point west thereof, 
or ]M*rhnps «» far east os Jiucyrtw. Between Gettys¬ 
burg and the i»oint wh*»re the inulu line Is rejoined in 
Ohio, the old National Highway offers a route to which 
the most cjipllous critic could offer no serious objection 

Through Mar\1iind this route merits tlie adjective 
“suiterb ’ Sujierb in the condition of the road, clear 
through fn»m Ontishurg vln Waynesboro, Hagerstown, 
Cumberland, ITnioutnwn, Washington (Pa ) to the West 
Mrglnlu line, wlien twehe miles of bHd road separata 
one from Wheeling, sujierb In Its historic associations 
and Its scenic attractions and superb In Its mountain- 
(limbing features. In this connection the motorist ought 
to be warned not to ltni>o Hancock bound west or 
Unluntown for the east with any little thing the mat¬ 
ter with his cur These are real mountains, with long 
winding grades of 8 and JO per cent, which compel the 
largest and most powerful 
curs to run largely In first 
speed and to stop half way 
up the longer palls, to cool 
off and to permit the youth 
of the country to HU the ra¬ 
diators at 10 cents per fill 
The highest elevation attain¬ 
ed Is Negro Mountain, a few 
miles west of Grantsvllle, 
Mrt 2,00ft feet The longest 
severe climb la three miles 
up Chestnut Ridge going east 
*mt of Unlontown, but going 
west, the road rises contin¬ 
ually from Cumberland, 685 
feet, to a point beyond Frost- 
burg, 2300 feet Nor Is Cum¬ 
berland the beginning, It Is 
reached from the east only 
by severe climbs over at least 
two ridges, and less serious 
grades In profusion. And 
there are many double and 
triple curves of extreme 
sharpness. But the uniform¬ 
ly fine character of the rued 
makes the trip a pleasure to 
anyone who is able to feel 
con fidence In his car 
(Conciudod on page 80) 



Another scenic feature of the coast-to-coast tourj a point la Pennsylvania where eeveral mflee of tha 
Highway la visible winding among the Utta ahead 
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J*tft Homeric”, 778J4 ft. by W ft la ftn Improved (leoneo Wjwhfnittcm Hiakl Mujwdic , 983*4 ft. by 100 ft. Ja an improved Ix^IftUuut 

Two treat passenger ships, now completing in Germany for the White Star Line 


The "Big Five” 

Oar Bid for the Transatlantic Passenger Trade 


I F you should drop Into the headquarters of the Shlp- 
plng Board In Isew lork taking information, or on 
a 1)0*1 ness call, you would pmhubly hear more than once 
the phrase, “The big live * It Im the Shipping llourd h 
generic term for the largest nud choicest of the trans¬ 
atlantic passenger steamers which were shut up in 
American ports and hi Id tliere by the htockudlng force 
of British craisers outside, und upon our entrance into 
the wur were mixed hy die United States Government. 
After the Armistice we obtained permanent possession 
of these ships, which form tlie leading 
monitors of u fleet whose total tonnage 
amounted to some 600,000 tons. 

Although It Is an old story* we cunnot 
forbear making reference Just here to l he 
very able work which was done hy our 
Navy Department in repairing the wreck 
age which had been wrought U|sm the 
engines of most of these ships by their 
German officers, Just prior to our entrance) 

Into the wur Hteam cylinders and steam- 
chests, from whhh the Germans had 
smashed large fragments, were rv iwired 
hy electric ally welding new sections In 
place and roNirlng and refaclng them The 
repairs wen so efficient tlutt we were ahle 
to pot the whole of the fleet, or as much 
of It us we wished, Into our transport 
service, and the vessels did yeoman w r ork 
in carrying our Army across the Atlantic 
After the Armistice the various trans¬ 
ports, or most of them, were tied up to 
different docks until the Shipping Boanl 
was able to overhaul the engines and re¬ 
store the Interior passenger accommoda¬ 
tions. Much of this work has Iwen done, 
and some of the largest of the ships are 
today In operation Upon others, the work of recondJ 
tloulng Involves so much expense thut ft has not yet 
even been commenced Donsplraems, of course, among 
these is that great ship, the * Lovtathan.” In the order 
of their slxo and Imimrtunee, the “Mg five* are the 
‘'Leviathan," the “George Washington,” the “America *• 
the “Agamemnon,” and the “Mount \emou And for 
the particulars of these vessels, reference is made to 
the accompanying table. 

The “Leviathan” 

With the single exception of tho “Majestic,** which 
has been assigned by the Shipping Boanl to the Inter¬ 


national Mm hunt Marine for oiiemllon, the Le\lu 
Hum* is the lurgcst ship afloat, tlie “Majestic* (ex 
HMwurk’ ) Is six feet longer These two liners were 
bull! nldo by side ujmn the building wav of the Arm of 
Biohm and \oh« at their celebrated Hamburg yard 
from the designs of Dr f > oend<r tlie chief naval tireld 
tret of the Humbnrg-Aimrlcuti Oemipnnv for whom the 
ships wore constructed The “Iaw hit lain * then the 
“Vuteriand,” made her maiden trip to w lork In the 
<«rh summer of 1914, and uflcr two or three vovuges, 


tho war found her at the lJumburg-VrmrJntn d<«k at 
Hoboken, win re she remained until tla Spring of 1917 
The “Leviathan 1 Is f**et long on deck her lieain 

is 100 fee!, and her molded de|»Di Is 57 t feet The gnaw 
tonnage is 54 -*92 tons, and the four turbines of 90 000 
Itorscpower, driving four shafts, were designed to gl\e 
Iter a speed of 23 knots, which she Is nhle to in tke lodar 
Tha ship w r us most mimtutuoush furnished and dee 
orated In tho German stvlo, the m|*ch Ini features Nlng a 
lurge assembly room aNmt 75 x OT feet and nhout 25 for t 
high, which Is entlreU free from supporting columns, 
the great roof being carried by overhead plate girders, 
extending from side wall to side wall Anotlwr remark¬ 


able fiature Is (he Itltr-DarHon restaurant of aNmt 
equul width and hi Ight and aNmt r*T> feet wide TMre 
is also a main dining n*mi which measures aNmt 115 
fret by nearly 100 f«*ot Below decks Is a Poinjiellun 
swimming ]mm> 1 and a serle** of dec trio hutlm, muKsage 
rooms and oDa r cH|iilpinent «*f the same c haracter 

In priparing the ship for transjiorL service a large 
ihiiiiIh r of her i hiNimlr prlMite «shins \un torn out 
to miiki way for pl|>e berths for tlm nan and 
ho fai as her decorations win rone* rm*d she was 
Miihju (ihI to that all around wren king 
which fs ln\olvi*d In taming a passenger 
\c*hmc 1 of this kind Into a trans|sirt 

The * Leviathan” Well Cared For 

(tout ran lo Tin jsqmlar Impression, 
which Inis N*e n created h\ IrmqioiiKlhle 
in wsjatiH r re |*e»rt» rs the Isvlathan him 
l**»n an well (ured f»»r during the tlireo 
w»nrs In whhh she has lain at tla Hobo¬ 
ken desks \ fores of sotin 200 nidi has 
kept (lie machinery, ineluding the main 
engines auxiliary pumps, et cetera In 
first e lass csuiilIHon They ha\i Ns»u is*- 
rlcstie'ulh lns|K*eted, turned mir and pro 
tectesl against dt it rloruthm nnd, thanks 
to tla < \et lienei of lids urn, lla ship at 
a few hours notice would be aide to Hteam 
out of her dock and make her maximum 
hinssI of 21 knots Also, the tuik about 
tlds Miiunbh ship rusting at her moorings 
is sh<s r nojiM iiw She luis Ns n niresj for 
h\ the lilti rinitlemal Merchant Marine 
unde r a i out fin t w itit the Shipping Board 
and the pah In h of nil lend luilnt with 
which hlu K ilKtlgured are evidence of the 
fact Hint rusting Is just the one thing 
against which Da can taking * ri w are guarding 
The Imll K i<i line' condition for the sill]) was Imllt 
of 11n N nt male rials and with Ihe tn refill workuma 
ship which * hnrae L< rises Die Nut German shipbuild¬ 
ing Minis 

At the Htime lime It must lie confessed that the 
NvhiDiaii Is some (Mm, of a “white elephant * for 
It would take ltctwren six nnd seven million dollars to 
reconstruct the Interior passenger nevommoelatlonn of 
Da ship and refit her to meet American Irteus of com¬ 
fort, decoration and sunltan arrangements The work 
would he enormous. Involving the const rue Don of many 
miles of electric cables, (ho complete overhauling of her 


Particulars of the Shipping: Board's 

“Big Five” 
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I«7Vj 

(tno 

oon 

(»84'/, 

«KT»»^ 

Ileum, loot 

100 

78 

74 

72 N 

72«i 

Depth, feet 

57 1 

501 

47 

40 

40 5 

Gross tons 

Mh21« 

23,788 

21,144 

UM«0 

10 503 

Sliced, knots 

23 

17 

10 

2.1 

10 

Passengers, first 


485 

150 

«ort 

(HM1 

Passengers, second 


410 

250 

rjo 

UH 

Passengers, third 


l,77t 

12*00 

(kW 

tsr»7 

Total 


2,000 

2,200 


1 VfcS 


Leading particulars of the five large passenger ships with which the United 
States Shipping Board will compete for the transatlantic passenger trade 
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hath* unit huhI taty uud general plumbing arrangement!*, 
and tin riiUixirutlon of her great assembly and dining 
liulN mid the vast unite of private mlilim. She stand* 
us ti monument to the folly of the Shipping Hoard dur 
liiK th* ourly part of Itw udml nlnt ration, for It la a 
fin! iluit the International Merchant Marine Company 
made a bid of four million dollars for thin ship—a rea 
Hoiinhle offer If we lieur In mind Hm* enonnoua oont of 
Iw r reconditioning. Thl* turned down, ami Heaven 
alone known v\ hat will tH-i’ome of the alilp' A to Jinn 
that lamglit h(*r would hH\e to H)amd hLx or seven mil 
lion dnllnra ujwtn her und would be hart) pnt to It, even 
with full tnhluK, to get uny profits out of the venture 

The "George Washington" 

The next largest ship, Hie well known "George Wash¬ 
ington,” lu which the Proaldont of the United Htatos 
**u fn*quently croased to France during the |ieacc nego- 
tI hII ons, has been entirely renovated and Is now In ser¬ 
vice, Thn englm** and generul metlmnlcnl plant are In 
first clu** condition, and *ho has been entirely rebuilt 
uud tvdecorntcd throughout This ship belongs In that 
«lam* which used to be culled "Intermediate express 
steamer*,' 1 la which a largo freight-carrying capacity Is 
combined with commodious passenger aecommodatlons. 
The Georin* Washington," umirrilng to the American 
register of slilpa, Is exuitly 600 feet In length, her 
Ilium Ik 7*2 fwl, and her inoldtsl depth, 50 1 feet Her 
grow tonnage Is 23,788 tons, and her engines of 20,000 
hort40|»nwer, drive the ship at a sustained sea speed of 
17 knot*. Hhn hu* aecuimnodiitlnnH for 485 flruM lass, 
4*10 seconds lass nnd 1,771 thlrtl-<lUK* pa Monger*—a to¬ 
tal of 2,000 The cost of nmovatlng the Interior of the 
ship was *2,000,000 

The "America 1 * 

Another fine vessel of the same cIuns, built bj Har- 
land and Wolff, of Ilelfa*l, hut oldi r than the ”Georgo 
Washlnglmi,' Is the “Anierha” llcr dimension* are 
length of d4*ck, 080 feet, lieam 74 feet, molded depth, 
47 feet Her gross tonnage Is 21,141 tons, and she Is 
capable of a sustained sea Hissal of Id kinds She cun 
cutTj 4Y0 first-clAss, 250 se4*omI-cJiuis and 1 600 thlrd- 
clnss iHissongors. The engine* of the "Anierlcn" have 
been partially rebuilt and subjected to a thorough over¬ 
hauling, him! tiNlav ore In excellent nhii|to THtHscnger 
accoincMlntlon* hnve l»een entirely rtbuilt and redecor¬ 


ated, and this part of the work la attractive, highly 
artistic and very restful to the eye. 

The "Mount Vernon" and "Agsmsumra* 

These two ship*, built for the North German Lloyd 
Line, In their day held the blue ribbon of the Atlantic 
conjointly with the • 1 H»urachland" of the Ha in bo rg- 
American Line. They are practically stater vessels, and 
uoder the German Aug they were known as the “kgleer 
Wilhelm II" and the "Kronprinxsesln Ocllle.” "Kaiser 
Wilhelm U" equalled the record speed of 281-8 knots 
made by the “Deutschland” for the whole crossing of 
the Atlantic, and both ships were exceedingly popular 
In their day After they came Into the pnsswton of 
the Shipping Board they were overhauled The work 
on the "Mount Vernon" (formerly the "Oolite") was 
done at the Boston Navy, where the engines were over¬ 
hauled from the engine foundations up, they are now 
In first-class running order Work on the “Agamemnon" 
was done at the New York Navy Yard Renovation of 
the cabine accommodation* In these two v es s el * la not 
yet complete, but we understand It Is to he put through 
by firms acting under contract with the Shipping 
Hoard, The dime union* of the “Agamemnon” are 
length 684.8 feet, beam, 72 3 feet, depth, 40 feet, gross 
tonnage, 10,360 ton*, ami the engines today are capable 
of driving her ut n ftpeed of 28 knots. Hhe has accom¬ 
modations for 000 firsU I a ha, 820 second-dam, and 008 
third-da vs passengers 

Tim hve ships mentioned above, with the exception 
of the “Leviathan,” have Imh»ii operated under contract 
with the Shipping Board by the lately defunct United 
States Mall Sendee. At present they are being operated 
by a emnpany of patriotic officiate, who are giving their 
sendees for nothing, the company receiving a certain 
sum from the Shipping Board to cover the expense* of 
running the Mhi)«. 

The "Majestic" and "Homeric" of tjw White Star Line 

A\ ht n the war broke out, tlie “Rlmnarck," rioter-ship 
to the "leviathan," then known a* the “Vaterland," was 
under construction at the IHohm And Vos* yards at 
Hamburg. Little was done upon her during the war, 
but since tlie Treaty representative* of the White Star 
I Ido nnd of the German builders are working together 
to outfit her with stores and minor equipment She 


will be operated for tbs MMfeMff wttg WJ® fta? 
tbe company a rartaJa auto tew Chet Bento* On twog 
ter place lu the New York<3bsybotW f d8o u thiBiwtioten»- 
vice, she wiU co nf orm lu tbs debrils of her pratotigw 
Strings to tbs standards of tbs "Otyttpte'" WHhWttCb 
ahs will ply lu that service. 9he la about tons 
larger than the "Olympic," and about 3000 tdue larger 
then the "Leviathan*** or 06,000 tone. Thg Increase la 
rise Is due to the fact that after sbe teas fhudjftsft ft 
was determined to Introduce two additional frame 
aroldshlp, giving her on Increased length of sbt feet, 
so that, according to the American Maritime ft agister, 
her length on deck will be 9894 bet This great ship 
wiU have 1,245 staterooms, including 433 Mduk 819 
second-doss and 561 third-dike cebtna,* Tbs 41*teD*kMs 
of tbe vessel are enormous. The tope of the these 
smokestacks are 144 feet above the water IIBs 4f the 
ship and 184 feet above the ted, which la ab o ut equal 
to the height of an ordinary 14-story bunding. There 
Is a great suite of balls on tbe boat deck, Inetudfng a 
lounge 26 feet high, with door dimensions 78 by 64 
feet. The main dlntqg room la 11T feat long by 98 
feet wide, and Its celling la 81 feet high. The dftlMaas 
restaurant Is 310 test long hr 54 test wide; with a 
celling 23 feet high. There is an unbroken view through 
tbe center of these halls of 200 feet This la made 
possible by tbe arrangement of the uptakes to the 
smokestacks, which are brought up, team the boiler 
rooms, near the sides of the ship In two parte Which 
unite above the saloon deck The grand staircases aye 
also built on the rides Instead of In tbe center of the 
vessel These arrangement* insure a clear sweep of 
unimpeded space throughout the great public rooms. 
The estimated sea speed of tbe ship Is about 98 knots* 
though ft is probable that. In common with all big; test 
passenger steamers today, she will be run at a lower 
speed than that In order to economise fuel Including 
her crew of over 1000 men, the full complement of the 
ship will be more than 5000 souls. 

Another fine ship that will he operated by the Inter¬ 
national Merchant Marine la the “Homeric" (formerly 
the “Columbus"), which was practically oompleted ter 
the North German Lloyd Line at the outbreak of the 
war She was designed to be an Improvement on the 
‘George Washington," which she resembles In general 
appearance She Is 7750 feet long. Iter beam la 88.1 
feet and draft 83.8 feet The gross tonnage Is 82,000. 


The Chemistry of the Volatile 

Some Interesting Facia About a Relatively Obscure Phase of Chemistry 

By Dr. Alfred Gradenwiti 


W HILE rarlton will* Its Inexhaustible wealth of 
n>ui(M)un(lH ooiwtltut*** the burin of organic life, 
two oth*r t lv»i< ntn, twinm ami riltduni Its i tmno<l lute 
uriuhborn In the Periodic Hyriem, hu fur exhibit**! a 
paradoxical behavior by Ihe extremely limited number 
of reaction* they seemed to be <*ui>ul>Io of Just Imagine 
the cnorrnmiM nuinbi r of about two hundred thousand 
rurbtm eoinpoutidH, natural or artificial, und 4>n tlie 
other hum! In Nature, noil ting but the right, mineral 
borh and rillch indd*, nnd In the 1ntMtrulor>, a trilling 
number 4>f cnmiKiumt* uliuost without uit exception 
showing no anuta#) with those of carbon 
Thy iidmlruhle reneur* he* curried out of recent years 
at the Knlser Wilhelm Institute of rhemiatry (Irnhlem 
near Berlin) h\ Pruf AIThmI Mtcnk, In 4 * 4 injunction with 
Dr Kmw niul other fellow workir*, lin\o < Imnged all 
this h\ the dlKcovir> of u wonderful vurlct) of C4im- 
ptmtid* «bowing h close uimlog> *ltl» thus* 1 of organic 
<hemlrttry, the apparent Inertia of iMirmi aud slllctura 
lalng due to the extremely volatile and ephemerous na 
lure of must of these compounds 

These somewhat unexpected result* were readied by 
u special and most refined method of experimenting, 
which f nuhle* such volatile substance* in raluluial quan¬ 
tities (aome tenths of a gram) to be handled, cleansed, 
analysed, their physical constants to be ascertained, and 
their rhcmteul Itchuvlor t** Imj studied under perfect se- 
iluslon of nny air. fnt or moisture 
Experiment* an* carried out In a high vacuum, In 
gins* tube outfit* having all their parts Joined by blow¬ 
ing, while tlie ordinary fat tightened taps are replaced 
by u special tyi*e of mercury valve. These glass tube 
systems, combined In accordance with lho requirements 
of each case, comprise amongst other things High 
speed air pumps ter ex handing, self-acting mercury 
sir pumps for the collecting of gases, different types 
of vesuri* for performing reaction* and analyses, 
separating mixture* (by fractionated distillation or con¬ 
densation), determining melting points end densities 


of gases und liquid*, storing gascou* nnd liquid prod¬ 
ucts, manometer* and cheeking barometers, arrange¬ 
ment* for weighing these substance*, heating them, In 
instating them Into closed tubes nnd baric again Into 
the glass tube oulflt, etc. All these operations are car¬ 
ried out without tlw Rubstunee* ever coming Into con 
tuct with ulr These volatile substances can within the 
gliuw tube outfit be transtarred to nny pluee previously 
cooled with liquid air, a few second* bring sufficient for 
tliein to be condensed entirely Liquid cooling batlis 
ivr mitnl blocks 04 *>!«m 1 with liquid air are used to pro¬ 
duce the temperature* required in the various ports of 
the outfit for fractionated distillation or tbe life, while 
a determination of gas tension, carried out with the 
simplest possible means uud without any loss of sub- 
stance, serves to test the purity of and to Identify 
these volatile substances. The strictest cure I* taken 
to itiHure absolute purity of the original suttttanoefl used 
for reaction, the use of dissolvents being avoided as 
fur a* i**riMf, while any materials subject to decom- 
(toritlon are ter further treatment permanently stored 
In liquid air 

While this vacuum process Is rather exacting with 
regard to space, time and expenditure sod inquire* a 
speriul technique only to be mastered by experienced 
worker*, the outfit, once Installed, will enable minute 
it mount* of material to be utilised with surprising econ¬ 
omy The process will supply the moat accurate data 
ns to the purity of substances, tbe ootnpotetiou of mis* 
turns, the mechanism of reactions. When striking the 
balance of a completed eeriee of teats, all the com¬ 
ponents of the original materials will be found back 
again tn tbe terminal productions to within fractions 
of a milligram Prat Stock does not hesitate to affirm 
that whoever once has become temiUqi' with the new 
method will even prefer It In cases where larger 
amounts of material might aa well have been treated 
according to classical chemical, methods. 

The new method gregtiy ekteods tbe Umfts of 


accuracy In connection with chemical synthesis and 
analyst*. Wherever Ktock und hie assistants with Its 


uid checked existing ph> steal data, as recorded In litera¬ 
ture (melting points and tensions), the material used 
in connection with previous teat* was found not to have 
been sufficiently pure. In fact, many problems on which 
ranch time ami thought have been bestowed could be 
settled Immediately by means of the vacuum proceee. 

The remarkable results of theee Investigation* enable 
the special chemical relationship between carbon and 
its closest neighbors In tbe periodical system, boron, 
slllcium and nitrogen, to be ascertained In all details. 
The individnel chemical faculties of each of theee three 


dements are, a* Stock puts It, “in tbe case of carbon 
combfoted In a maximum of perfection and harmony " 

In tbe cose of boron and rillctum there la a prevail¬ 
ing affinity ter oxygen, In that of nitrogen a prevailing 
hydrogen affinity With carbon, there is about aquallty 
of hydrogen and o x y gen affinities, its power of binding 
hydrogen and oxygen simultaneously In variable pro¬ 
portions and terms being of the highest Importance ter 
iho organic world. With nitrogen, carbon shares the 
volatility of natural simple compounds. The same ha 
ammonia te t$e case of nitrogen, oarixm dioxide in the 
case of carbon is the ceua* of permanent cNndeal 
cycle. After ijta migrations through vegetable, animal 
and human organisms, sarboar will over and over agfcln 
maul test itself j* the term of carbon qtMd* pene¬ 
trating lit this volatile tern wherev e r new dumdcal 
traction* are waiting ter ft. 

Boron and carbon t Show a done analogy ft tbetr 
power of aggrtet ^ targe aamhera of theta owe atotra 
Into state* mnfttulsf *dheUMff» •ftflgjjr*, n 

Like tftkttm, femte*. jpeephtog tee tedtay or poty* 
■Mt fo i u g nail mteerideg tato IfcMnr tvtevtisitftg otira 
Thu togch rag be isMtad oti tei a titomih of b l ock* * 


or other eistostfbL •. f 
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Naval Strength of United States, Great Britain and Japan 

, How Age of Ships Will Affect Relative Fighting Efficiency by 1924 


• A JA cotnp*rl*>n* of the reintive .trength and 
of warship* are more or tam unsatlsfac* 
On* ship pmy have high speed and great gun- 
power* but be week In armor ami underwater anb- 
dfrbdoq, a nothe r will sacrifice spend to gunpower and 
inner; and get another will have abnormal!) high 
tpotft combined with light armor, moderate gunpower, 
and fairly good mbdtvtiton. 

In the preemmi of this bewilderment, naval writers, 
both Inside the Navy and out, have developed various 
Ingenious schemes for allotting certain Index values 
to the separate elements of warship efficiency, ami 
therefor reaching a Anal number which represents to 
what degree a given vessel Is 100 per cent efficient This 
System U tedious and arbitrary, for there Is no general 
agreement as to tbe relative values of guns, armor, 
underwater subdivision and speed 
The Scwwntic American has long held the opinion 
that the only single basis nf comparison of the fighting 


By J Bernard Walker 

one, the displacement, which* at the date of a ship'* 
completion only, has a clearly defined value 

Displacement Value As Modified by a Ship's Age 
In an article published In tbe Bctsirmi Amkskan 
of February 12, 1021, we co m pered, upon a HtruJghi dis¬ 
placement tsuds, the relative strength of the throe laud¬ 
ing navies as they stood on that date and as the> will 
stand In 1024 Tbls comparison shows Hint If the rm 
tlons concerned complete their shipbuilding programs 
the United States will lead, with Grain Britain second 
and rupun third 

Now, alUioUgh that comparison on the basin of mire 
displacement Is accurate so far as It goes, it does not 
go far enough, Inasmuch as It does not glw us n true 
picture of the relative military efficiency of (he ihree 
mi vies. There was left out of the comparison an ele¬ 
ment which Is more potent, fur more potent, in deter 
mining the value of ships that arc nrnior, guns suit- 


mean that warships, any more than automobiles, are 
poorly built, or that Inferior materials euter mio their 
construction Quito the contrary No fnlirlc that tloutH 
U|ion tin. high hciih emlKMlltw within it such skilled de- 
*Jgn, HUdi tart fully ocleitcd amti rials as n modern war¬ 
ship More than that, thcri ur< no \essels not e\in 
the finest In the mercantile nuirlm, (lmt rowlve such 
careful upkeep nr have huOi great sums for refitting 
extended upon them nt regularly recurring periods as 
a wurshlp 

Warship Depredation Due to New Inventions 

The rapid aging of the Irnttleshlp uni battle*raiser 
Is due not to malt rial hut to military depredation, 
and mlllliirv depredation N due In large measure to 
naval Invention Naval Invention, coupled with the skill 
of the naval constructor, is carry lug the progress of the 
nuval art along so rapidly that, after ten years of ser¬ 
vlet In the first battle line, h <upltul ship must ho 


‘Actual andas Mdbftto ar fia 


£4 


*rs y i* 



Pris t n si W»* Dosspsritoa by dlspIrwsL At ripiUt Cotar«rlwHi by dUabiccnHml u ikpnwlstnl by ajtr 

Computes of botttehip strength in 1934 


TtlM *9 two ship* that come* pretty rtoae to tba truth 
U that ef dlaptarement. Th« naval deal goer may add 
good qnaHty to (nod quality In building up bis plan, tat 
ha can ntrsr afford to forget that be baa to float this 
ag g r e ga tion upon the high eeaa, and flotation mean* 
dHplageaeat, tod displacement la deternUnad for Urn 
Utflltqr by the depth of the national puree. 

' - Pdplxemaet As BuSi of Campari eon 


to the eakUe* years of the development of eteei nerlea, 
there WM fl nrach greater dlverelty In warship design 
thaa hoe It today Kauai cons t ruction was feeling Its 
Ths art it now so highly dewfleped, the prln- 
• a* well established, and deatgaere In the leading 

_| cohfttrtft-kre to dowdy lu touch with one another, 

tt seftl to say that a thousand tong ofdlsplsce- 
IM htot-MMy to—tau t raluo, whether It he In a 
;£—S—am. JWttta er Catted Statea «hfct Furthermore, 
*13$ to* toft-fate twtaM In those detailed analysts 
WFMgto' toflWdkgrg base roterrdt shore, there Is Just 


division and speed We refer to the qucetiaH of ape, itstf 
the undisputed fact that, from the tUty a trarehip takes 
the water, there Beta in a steady and eery avrift do* 
predation of her military tfMenoy It follows, there¬ 
fore, that when you have completed your calculations 
of the fighting efficiency of two slaps, on a basis of 
displacement, you are still very fur from n final and 
accurate eooduslon. That con be arrived at only when 
certain deductions have boen made from her efficiency, 
proportionate to the years which huve elapsed since she 
wss completed. 

Capital Sfiips ObssUU in Fifteen Years 
Krary owner knows that an automobile depredates, 
stehmly, from the^&oy on which it is bought, but not 
many people outside of the Navy realise bow abort la 
tbe effective life of a warship—how rapidly she elides 
down the scale of efficiency and reaches a period when 
she must bs written off tbe naval lists as obsolete 
ftst hers it should be made dear that this does not 


relegated to the second line, und in ftfteeu jours Is ready 
fur the wrap heap I urthennon, development seems 
tn proceed nfit ujHm nrltlnm Mail hut ui*>u geometrical 
lines, with the result lliut the wore modern the ship 
the shorter is her tenure of useful military life 

Age Depredation and Rising Cost of Navies 
This rapid mlllturj depredation of ships due to 
unforeseen Inventions, for which, In tho nature of 
things, no provision run be made In the ship nt the time 
of her construction, Is a fruitful cause of tho continual 
Increase in navnl budgets, to replace ships that age has 
eliminated To this must be added the rapid Increase 
In the rise of ships, to my nothing of the growing costs 
of labor and material It Is the realisation of these 
facts that Is resptwwIWe, In no little degree, for tbe 
growing reluctance of the taxpnver to put his money 
into such mastodon warships ns the “Indiana", the 
"Hood" and tfo Japanese "Amagl" The man on the 
street realises that competition In building must cease 
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JiittM i*p« at left ComtHirlaon by dbiptmovmenV At ripfcli (xMtoparlNun by dlRptanmoat u cWjir*eUt*d by am 


or the nation* will Ik* confronted with bankruptcy 
( omiwiitlon In urnmiiiPiiM hurt mulled u vorlluble 
rt'dHttM a/t ubtunUtm 

The Logic of Our Tabular Comparisons 
To U*r out the Influence of age upon efficiency and 
get Home exact figures, the writer recently drew up ttie 
accompanying table*, slewing tlw* actual age of exit¬ 
ing battleships and battleoruloorH by ihe jour 1924, 
uml the result wuh bo Interesting that the tables are 
liere presented In detull The method of coinimrltton 
Is Irnsed upon the fact that a battleship 1 h obsolete 
In fifteen yearn, if not, Indeed, sooner Proof of this 
In seen In the fiu*t that the eight capital ships whl< h 
flreat Britain recentlj announced In Parliament st»e liad 
decided to send (o the wrap heap were from thirteen 
to fifteen years old with an average uge of 13i/j jours 
They were eliminated las 
<uum» their 12 Inch guru? 
were too feeble to ho 
opposed to the 14 and 
10-Inch guns of modern 
ships, their underwater 
subdivision Inefficient 
against the modern mine 
and torpedo, and their 
armor Insufficient 
If n capital ship Is 
worthies for active ser¬ 
vice In fifteen jeurs— 
that Is to say, If site Is 
at 100 tier <vnt efficiency 
on tlie dute of her com 
pletlon uml has sore per 
cent * of eflldencv In 
fifteen years, we tuke It 
that a reasonable way 
lo get at her efflclencj 
at unv period In the In 
terhn Is to find out liow 
many lours of Ufa are 
still left to her Thus, 
n ship five sears old 
will Is? two-thirds of- 
fletent a ship ten vears 
old one-third efficient, 
and so on 

It should h** noted 
that the date of comple¬ 
tion of the newest ships 
In tliese tables Is as¬ 
sumed In tin* case of 
our ships of the "In 
dtana” class. It 1 m hinted 
on their present degree 
of completion, which 
renders It unlikely that 
any of them will be In 
commission before 1024 
The four vessels of the 
'Marvlnnri' class, by 


Comparison of battle cruiser strength In 1924 

1024 will have spent one to three >eurs of their life 
Kveu Ihe flagship ‘PetinHvIvanla” will have consumed 
eight jenrs of her life, find therefore will have hut 
seven fifteenths of her original efficiency, while the 
“IMHware and “North Dakota,” 'our earliest dread- 
nuughts and im«*e tlie pride of our Navy, will lie 14 
jeurs old und but onc-flfteenth efficient In all prob¬ 
ability we Hindi do us the British have done, and 
condemn, lief ore 1924, the six vessels of the “Arkansas**, 
“Utah'* and “Delaware* classes, since all of these 
carry onlj u 12-1 mil gun Tlrerefore we have not 
Included them In the total of 21 battleships which 
we shiill have on that date Tlie grand total of what 
we might call tlie efficiency-dlsiilacmnent as reduced 
bj age, for our hallleshlp fleet, will be 054,497 tons. 
Our mIv great battlecruisers, being brand new like tlie 
six “IndlnntiH,*' will have their full displacement vnluo 


of 291,000 tons, making u grand total for the Pnlted 
Slates of 81 r »,497 tons efficiency In capital sJUpe. 

The British fleet totals, as given in our article 
of February 12, 1021, have been modlfled by omitting 
tlie capital ships that have been ordered scrapped 
since that article was written, und by including the 
four new battlecruisers whose construction U noon to 
be commenced These vessels will resemble the “Hood ** 
They will have less speed hut greater gun power than 
that ship, and they will embody such lesson* of Jut* 
land and of post war experience und investigation as 
have not been Included In tlie “Hood *’ Them elements 
will Include the usual bulge protection agulnst mines 
and torpedoes, and an armament of 10-Inch guns 
mounted In triple turrets (not 18-Inch guns, as so 
often leported.) Pnrtkulur attention will be paid to 
horlsontnl nrmor Tlw. speed will probably be about 

28 knots as compared 
with the 8146 hoots of 
the “Hood”, and It Is 
likely that their dls- 
Idacement will lie about 
the same as, or a little 
more than, that qf our 
“Indiana.” Consequent¬ 
ly, we have put them 
down at 45,000 tons 
each, and as they 
should be just about 
completed In 1924, they 
are Included at full dls- 
placeraent -efficiency 
value ninoug the British 
battlecruisers. 

By the time the con¬ 
tracts for the four 
capital ships are let, 
Great Britain wUI have 
done no new warship 
construction for three 
yean, during which 
time her existing fleet 
has experienced three 
full years of depreda¬ 
tion, The consequence 
of this Is shown very 
forcefully In Ihe total 
displacement as modi¬ 
fied fay age, which drops 
from 54&280 tons to 
192,484 Com. Hud It 
not been decided to 
scrap the six battleships 
armed with the 12-Inch 
gun, their age-dhpiaat- 
ineot value would have 
beeq so lew, that Jt 
would hate added him 
thaa i5/10d tons to thy 
Intel fnmuurtft upwif 
the tmtuecmtefte, nm 


>;,< *. t >,v'- J 

. -*$• ^CbMFVMRATlVE^TAL DISPLACEMENT- EfFICICNCy IN 1924-AS M00fft£DWA< 
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"Hood** win have lost four yours of bar flssMnstt 
by 1084. Tho two flua ship* “Bctal*" and M Baoown t * 
wlU have loot eight rears; the “Tiger," with tea yean 
gone, win btVe only one-third efficiency. The "New 
Zealand” and "Australia**, carrytag 12-inch guns will 
have been eliminated; so that the grand total of battle* 
cruiser efficiency will be 254,866 tons. 

In the Japan** tables are Included four battlecruisers 
of the “Amagt" and "Atago” clarees, and 
tbs slater battleships, "Kaga” and “Toss." 

Four of these vessels, alt of over 40,000 
tons displacement, will carry practically 
their fhll efficiency value In 1884. The 
battleship “Settra", a 12-Inch gun ship, 
has been omitted from our list. 

AO Nations Mist Slow Down, or None 

These comparative tables, showing the 
effect of age on efficiency, touch most elo¬ 
quently the lesson that a naval power 
must build to the limit In slw and build 
uninterruptedly, or ahe will quickly begin 
to go under Age will tell, as shown by 
the big drop of the British battleship to¬ 
tals (due to age) from 548,200 to 192*483 
tons. Also, the tables prove that no single 
power can afford to disarm alone It must 
be dotw Jointly, by agreement, and pro 
rata, that Is to say, the strength of the 
navies must be determined by h most care¬ 
ful, broad-minded and unprejudiced con¬ 
sideration of the several responsibilities 
of the naval powers that may be repre¬ 
sented at the forthcoming conference in 
Washington. 

Preponderance of United States In 
Capital-Ship Strength 

We do not know of any stronger argu¬ 
ment against lhe Immediate completion of 
our six ships of the “Indiana*' class than 
is presented by these comparative tables, 
and particularly when they are viewed in 
the Uphi of the fact that we have declared 
for a policy °f equal strength with that 
of trey other nary Today, or rut her by 
1984, If the present programs of construc¬ 
tion of the three leading naval powers 
are completed, we shall find ourselves In 
the position of being about equal In 
capital-ship efficiency to tlie other two 
naval powers combined. This would he in 
flat contradiction of our avowed policy 
The great Inferiority of the British navy 
in capital ships will be somewhat com¬ 
pensated by her fine fleet of scout 
cruisers, a type in which, by 1924. we shall 
be relatively deficient Her navy is also 
superior in Its aircraft material, since It 
includes several aircraft carriers and a 
fleet of scout and bombing planes. A vital 
branch of our naval establishment which 
should be developed is the submarine ser¬ 
vice There seems to be a common agree¬ 
ment in the Navy that this service, so for 
as material Is concerned, la below the 
standard of the rest of our fleet 

The Moral of the Above Comparison 

The supreme lesson taught by tbe 
tables given above is the one that has 
been so frequently emphasised In pre¬ 
vious Issues of tbe Scxshtiwc Amksican, 
namely, that we should vend our future 
effort in balancing our present ill balanood 
navy, going slowly on battleship construc¬ 
tion, rushing the battlecruisers to comple¬ 
tion, laying down additional scouts, and 
building up our submarine service to the 
point where It balances with the rest of 
tbe fleet 

If we complete tbe six “Indiana*** at 
once, our navy will be topheuvy Wis¬ 
dom dictates that we should direct the 
money that they would cost to building 
up our navy where it is weak. 

The battleships can wait A liberal 
coat of grease and red Hpd will prevent 
deterioration until we resume their construction. The 
contracts can be adjusted without any such absurd 
figures of loss os have been predicted. 

furthermore, the money directed from the battleships 
can he need to advantage In larger supplies of ammu¬ 
nition for target practise, in Intensive training of the 
psrUbumfl, and in holding together our flue Naval Rs- 
esrte—obe of the valuable legacies of tbe war 


The Cricket on the Wire 

NB of the most fascinating fields of wientlfic study 
at the present time Is that of unlinal psychology 
For a number of years the workings of the mind of the 
higher animals, and particularly of the domesticated 
animats, ln« ludlng the dog, the horse, the elephant, the 
monkey and the parrot, have engaged the attention of 
largo nu miters of Investigators. Likewise, the hi udy of 


animal psychology has thrown some interesting light 
upon that of human brings, both of adults and of ibll- 
dren, but It Is comparatively recently that attempts 
have been made to study Insects from tills point of 
view Not long ago h learned German sdentlst, Prof 
Utignn, made certain curious c 'perimentn with the ordi¬ 
nary field erh kets by means of the teleiihonc We are 
Indebted to a writer in Jfosmos (Stuttgart) for an ac¬ 


count of the very interesting testa mode and their re¬ 
markable results. 

The exi>erlmontcr U*gun Igr enclosing four square me¬ 
ters of the floor of u ronm with glum plates. Within 
this enclosure he placed tlu. rcctlwr of a telephone, and 
likewise nt some little distance from the lutler, a glass 
teasel Whose sides were row red with black ficpper and 
with h contained a male cricket Tlie inse* i hi one* be¬ 
gan to chirp loudly, whereu|H»n an un- 
muted fetuula cricket was set ujk>!i the 
floor Tin* newcomer slowly and cautiously 
made her wav toward the Invisible musi¬ 
cian, but Just then the professor lowered 
u bit of wire gimye owr the top of tlie 
glass vessel containing the male cricket, 
’which frightened the latter Into silence 
Meanwhile another male had lteen placed 
In a distant room of the same building 
and provided with u small bull microphone 
connected with a very semtltUe box tele¬ 
phone 

No sooner had tbe voice of her first 
admire r l>een stilled than the female 
(ticket beard the voice of her second male 
Insect Issuing from the telephone She 
at once turned her back upon tbe glass 
wsml which site had In.hu approaching 
and moved somewhat hesitatingly but In 
the right direction toward the telephone 
Upon arriving ut a distance of barely a 
ti-utlmetir from tlie rerelvur, she halted 
and appeared to listen Intently to the 
distant serenade This experiment was 
repeated a number of times with other 
pairs of (Tickets and always with the 
same success Eventually It was found 
to tie not necessary to begin with tbe voice 
of tlie first crlrket confined In the glass 
house * *1 hese experiments while amus¬ 

ing in thorn* ires are made with a serious 
object and the results are Instructive 
l*liey proto to begin witli the delicate sen- 
sltlvcncss of the telephone even with re¬ 
gard to the sounds made by the lower ani 
main. They also reveal hitherto unknown 
facts regarding tho sense of hearing and 
tin mental qualities of insects When the 
first experiments were mude a loud tone 
telephone with a suitable microphone was 
employed, but It was found that this was 
Inadtlsublc because of the delicacy of 
tho organs of hearing In Insects It was 
discovered, too, that these organs are 
not situated in tbe antennae, as was 
formerly supposed, but in tbe lower aeg 
ments of the forelegs. When these aeg 
menu are loot, the insect finds it difficult 
If not Impossible to uTcelve the call of its 
mate '1 hese pseudo “ears* contain 
microscopically small strings resembling 
parchment In their nature and set Into 
tho rigid chltln shield Tho sound waves 
which Htrlk( these strings are carried 
through n small tul* to tho minute tudi 
tory apparatus of tbe insect, which re¬ 
sembles on a small scale a series of orgun 
pipe* From these tho vibrations are 
tarried by special nerves to the brain As 
will Is* Hi*en this arrangement suggests 
that of the nerves In the cochlea of tbs 
human ear Ilowi\er tlie tones given 
forth by insects an, most of them, so ex¬ 
tremely high as to In? Imperceptible by 
human ears 

The iNHiillar chirping sound uttered by 
tlie male cricket Is made possible by tbe 
circumstance that the left wing cover Is 
almost (ntlrely covered by tlie right wing 
euu?r This enables tbe Insect to draw 
thi right wing with an hit uted«ross \eln 
across n smooth outstanding \eln on tbe 
top of the lowir wlnt cover, with much 
the suuu motion ns that of the bow of 
a fiddle I he sound thus produced Is ex- 
trcnuly fulnt In itself, hut it is greatly 
strengthened by means of four resonant 
bits of imnhmeiit like skin so that it can 
be heard for u distance of tuon than 100 
meters (about 330 feet) It must he remeinl»ered that 
whlli the note sounds very monotonous to huiunn hear¬ 
ers, It Is not so to tin crickets tlicmsehcH This Is 
shown by the fact that If a note be blown ujion a pitch 
pipe 1 of exactly tbe same height us the note made by 
tho cricket, tbe animal makes no n^ponse to It, since 
Its chirping ig a far mure artistic us well us u com¬ 
plex sound 


TABLE SHOWING BAPID DEPRECIATION OF CAPITAL SHIPS 
THROUGH AGE 

No Ship* Armed with Guns of I^as than 18,5-Inch Caliber Included in 
These Tables 
United States 
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1 


•r. 


Battleships— 

1 

1 

f 

1 

1) 

■V 

$ 

Ji 

IS* 

|;i 


4 

Jj 

£ 

l 

P 

s 

II 

F 

Indiana 

11124 

43,200 

6 

259,200 

<l 

t r »/1 r > 

259 200 

Mary la mi 

1921 

32 000 

1 

32,000 

*1 

4/5 

26,080 

Colorado 

1922 

32,000 

1 

12 600 

1 

11/15 

282154 

Washington 

1922 

82,600 

1 

32,000 

J 

11/15 

28,254 

West Virginia 

1923 

32,000 

1 

82,000 

1 

14/15 

JO,427 

Tennessee 

1021 

sum 

2 

64,000 

3 

4/5 

51,689 

New Mexico 

1918 

82,000 

1 

32,000 

0 

3/5 

19,200 

Idaho 

1019 

82,000 

1 

32.000 

5 

2/1 

21,333 

Mississippi 

1017 

82,000 

1 

32,000 

7 

8/15 

17,067 

Pennsylvania 

1910 

31,400 

2 

02,800 

8 

7/15 

29,306 

Oklahoma 

1916 

27,500 

2 

55,000 

8 

7/15 

25,006 

New York 

1914 

27,000 

2 

54,000 

10 

1/3 

18,000 

Totals. » 



21 

722,000 



554,407 

Battle Cruiser 

•— 







Constellation 

1924 

43J500 

6 

201,000 

0 

15/15 

201,009 

Battleship 9 — 


Great Britain 




Royal Sovereign 1016 

25,750 

5 

128,700 

8 

7/15 

00,083 

Queeti bllMilkPth 1915 

27,100 

5 

117,500 

0 

2/5 

55,000 

Benbow 

1014 

25,000 

4 

100,000 

10 

1/8 

83,333 

Erin 

1914 

23,000 

1 

23,<I00 

10 

1/3 

7,608 

King George 

1918 

23,009 

3 

69,090 

11 

4/15 

18,400 

Orion 

1912 

22,500 

4 

90,000 

12 

1/5 

18,000 

Totals 



22 

548 250 



192,484 

Battle Cruiser *— 







Enlarged Hoods 1924 

45,000 

4 

180000 

0 

15/15 

180,000 

Hood 

1020 

41,200 

1 

412200 

4 

11/15 

41213 

Repulse 

1916 

26^00 

2 

53,000 

8 

7/15 

24,733 

Tiger 

1914 

28,500 

1 

28,500 

10 

1/3 

0,500 

Lion 

1912 

20,350 

2 

52,700 

12 

1/5 

10,540 

Totals 



10 

855,400 



254,980 

Battleships— 



Japan 





Knga 

1923 

40,000 

2 

81,200 

1 

14/15 

75,787 

Negato 

1921 

33,800 

2 

67,000 

3 

4/5 

54,080 

1st* 

1018 

31,260 

2 

02,520 

0 

8/5 

37,512 

Fuso 

3915 

30.600 

1 

30.609 

0 

2/5 

12-MO 

Yamasblro 

1917 

30^00 

1 

80,000 

7 

8/15 

10/129 

Totals 



8 

272JU0 



105,939 

Baltic Cruiser*— 







Ainagt 

1923 

48,500 

2 

87,900 

1 

14/15 

81,200 

Atago 

1924 

48,500 

2 

87,000 

0 

15/15 

87,000 

Kongo 

1014 

27,500 

4 

110,000 

10 

1/3 

MXjMt 

Totals 



8 

284,000 



204,367 


COMPARATIVE STRENGTH IN 19*4, AS MODIFIED BY AGE 
Ships Carrying 12-Inch Guns Not Included 



Battleships 

Battle Cruisers 

Totals 

United State. 

. . ... 554,407 

261,000 

815,467 

Giwt Britain 

102,484 

254,986 

447 409 

Jnpnn 

19MB0 

204,887 

400,806 


A ablp la ofcaokfto In fifteen year*. The above eetlmaUw of efficiency In IU 24 an baaed 

upas the number of t«wn of awful Ufa remaining to each ihlp in the three navirs 

TsbU showing loss of efficiency through age 
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From Opium to Hash Eesh 

Startling Facts Regarding the Narcotic Evil and Its Many Ramification* Throughout the Wddd 

By Dr Carleton Simon 

Special Deputy Police CoauntaafODer Id Charge ttf the New York City Police Narcotic Divlefoti 


It la usually raized with 


41 A ND the opium came 
from the boat where 
the fragrant floppy perfumes 
the Hlr und wlK*re languor* 
ouh ilrcHum dl«ffulee the grind 
of dull monotony ' I 
might add to thin thought 
And now cornea hash eesh, un 
undent drag, new to Amor 
lea, and one thnt would 
make n wooden 1mlInn love 
a granite boulder It 1 h prob¬ 
ably the moflt violent of sex¬ 
ual stimulants, which ac¬ 
counts for Ha popularity 
gum opium 

Before I go further Into the subject of drugs and 
dreams. If a whimsicality \n purdnnnblc, I would men¬ 
tion here, the literature of drug addiction lew peo¬ 
ple know there In such a literature Do >ou remember 
Do Quincy's *S’onfesslons of an opium Kater?" Hero 
Is u typical Chinatown lyric, ahhre\tate<l from a poem 
by George Hull, a writer of underworld fiction Hull, 
by tlie way, la Hie son of an Kast Indlun Missionary 
M Dr Fat of Chinatown, he makes fat people lean. 

In the pnrple lmsto of n poppy dnsc, 

'Nenth dragons gold and grinm, 

He sings his song, the whole night long 
•Six blttce hop for your he cries, ‘nnd four bfttoe hop 
for jou?’ 

‘You never hlttee the pipe 
before, two blttce hop 
Will do' 

And all night long, lie sings 
this song, In a tunnel ut 
No 2 

‘You tower htttee the pt|*e 
before, Twti-blttee hop 
wlU do*” 

The popular song wriUr 
sings, * Dreamy, D r e u m > 

Chinatown, When the 
Lights are Burning Iaiw ' 

Tlie writer of more digni¬ 
fied lyrlea liens, “In the 
Garden of Sleep, Wliere Pop- 
pies are Born' Tills, of 
course. Is it ajmholleul lyric, 
but It suggests the poppy 
sleeii und the dreams which Trend had not yet dasri- 
fled From tlie pocket of nu addict we tisik a bunch 
of verses. Tour lines from a long poem, describing the 
delights of curly addiction rend 
•*Oh, l>r Hlmon tell me true. 

What did I ever do to >ouT 

loti pawed a law that took my dope away 

Give It hmk to mo, I pray * 

Jack Boyle, h wonderful writer, has given us, "The 
poppy Gtrla Husband* Motion picture literature Is 
full of knock-down ami drag-out drug stuff, and so 
addfctlon has produced a IHeratura, liut the drug litera¬ 
ture thnt New York’s Police Commissioner Klclmrd E. 
Enright Is interested In, la, “Written In the 8Utnte 
Books." 

The Commissioner Is a far¬ 
sighted man Not because 
he appointed me, but because 
he realized Ihe heavy in¬ 
roads the narcotic evil was 
making and the close con¬ 
nection between addiction 
and crime I regard him as 
a 100 |s»r cent police com¬ 
missioner 

When drug addicts In the 
United Slides bad reached 
the startling total of 1,088, 

000, quoting from tlie figure 
of UapresentatBe Itulney, of 
Illlups, Commissioner Kn- 
rlghf decided on OrestIc 
measures. He realised that 
00 per cent of addicts were 
criminals with records, In 
dome Instances, reaching 
from Vancouver to New 



tnonrioM of tbs ridk at wefL 
It la a Ajreedtog m u*t 
ha* to b* ftmght with Ac*. I 

•ioa a Ust of mors (baa 190 
prominent New Voile addicts. 
Among thstn ars artists, the- 
atrical 
at 


An opium pipe, known in tbs vernacular aa a "atom 1 * 


York Then he asked me In to help clear the situation. 

With my knowledge of drug addiction and under¬ 
world Information acquired ns an expert for the New 
York State Narcotic Commission, and extensive experi¬ 
ence of a life devoted to the study of psychology and 
(Tlinlnology, I considered It my imtrlotlc duty to help 
crush this evil No financial gain or political ambition 
In involved In our < rusade against drug bondage and 
its umny ramifications. 

From the standimlnt of the police, all the romance 
of the songs and short stories Is swept away on the 
fumes of a drug with h brings depletion, depression, 
povertv, despair, crime and death, and only a world 
war waged night ami (Uy keeps this scourge from 
sweeping humanity to hell It is a world war, for I 



An opium "lay-oat", or ths Memory implements of the addict 


have secret mission men In Europe and the Orient, 
und have a close cooperative understanding and a 
system of information with practically all Important 
cities In Europe and America. We have, now at Police 
Headquarters, the first and largest clearing house in 
the world on the drug traffic and drug addiction. We 
can furnish on short notice pictures and records of 
almost any known addict, smuggler or vendor th any 
city We have picture* and records sent us from the 
governments of France, Belgium and Canada, and re- 
l*>rts by which we can feel dally the pulse of the 
activity of this evil 

Not only In the hovels of the great Bast Bids of 
New York and the slums of other cities Is this reason- 
dethroning, death-dealing habit found, but In the 



Borne are I nn oc en t vtotUM, 
others have sought exrite- 
ment and wheattod, and go 
to the slums for theli supply 
The drugs most used are 
Gum opium and its derivatives, Including codriflA pare* 
gorlc, morphine, heroin, cocaine, a crystalline alkaloid, 
derived from the leaf of the cocoa plant. and the latest, 
hash eesh, derived from tbs Indian hemp, Ototaibs# 
/fvdlcw 

From hash eesh, significantly enough, we derive our 
word awHsnlu. This drug only recently has found Its 
way Into tlie United States, being smuggled by Turks 
and East Indians. It Is not prohibited by the Harrison 
Federal Narcotic Law The only law covering It la the 
new Sanitary Code I-aw of New York City, under which 
our department now operates, and without question, this 
law will be added to the Federal Law It Is no crime 
to possess, sell or use this terrible drug anywhere out¬ 
side of New Y r ork City—for the time being, at least 

Addicts* methods of taking 
drugs are divers. Oocalne 
nnd heroin are usually 
snuffed Morphine Is taken 
by hypodermic needle, or In 
the absence of a needle, an 
eyedropper U used. The 
common method of using 
opium 1m smoking, and this 
Is an intricate process, re¬ 
quiring experience. The 
gum opium has to be espe¬ 
cially prepared. The gum Is 
picked up to a "pUT about 
the slue of a large raisin. 
It Is placed on a tool re¬ 
sembling a darning needle, 
and called a “yen hock" 
(Chinese) Wltb this Im¬ 
plement It Is rolled on a hot 
pipe bowl bald over a peanut oil lamp and "chled" 
(Chinees for cooked). When rilled the pill is pressed 
down hot over the small hole In the bowl, and the addict 
lying on hip, throughout the cooking sad smoking pro¬ 
cess, bolds the pipe over the lamp and, with a "long 
draw,* 1 Iphalse the fumes deep Into the lungs. 

There Is no form of drug using so luxuriant as Is 
smoking “hop" (Chinese for opium) 

It remained for a drug addict to call attention to the 
fact that a fluid may be expressed under the Skin by a 
puncture and pressure. The usual form of self-admln- 
isterlng morphine by a street addict Is to make a punc¬ 
ture In the skin wltb a safety-pin. An ordinary syo- 
d rapper la then filled with solution and ptamefl against 
the puncture, the fluid bring slowly forced under the 
dermis. Anyone who bee 
never before seen this novel 
method* employed marvels at 
the eaae and rapidity of the 
Injection. This Idea, with¬ 
out question, res ul ts from 
the Cheapness and ease in 
procuring the ordinary eye¬ 
dropper and waa adopted 
also to avoid laws regulating 
the pcrisfsakm of hypodermic 
^Triage and needle. 

To stamp out the use, the 
snuggling and stftfag ef 
druga, my. ehttoe dtvtrioU 
wWa mum w ivMuy 
Aqr. *M* I «nt 
ttolt, <Mk# tfct ftre* 
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IbqwutoMroot, d«x art night Z <MvMed 
tb* forf# tot* four section*' 

’ Motion 1* Oktar and mors experienced men, qualified 
to prepare and handle cases In court 
Section % Looks after street vendors, Myers and 

Section 1 Tbit Is the most Interesting, for It Is the 
my s teri ous section—tbe source of underground Infor¬ 
mation—*11 types of people who delve Into the very 
Mart of Hew Tort, into the boudoirs of fair ladles, into 
tM dressing rooms of theatrical stars and among the 
Msart classes, where unrestricted vice may be main¬ 
tained secretly In an atmosphere of supposed refine* 


Some of these se cr et agents delve Into tbe lower 
social sutMftrata and into criminal life—the degenerate 
denUens of the underworld, whose condition as social 
outcasts is rendered more helpless, hopeless and pitiable 
because of their slavery to drugs. Many of these secret 
agents never appear at headquarters and are known 
only by numbers. We aim to detect every drug user 
We have spies everywhere and are proud of it 
Section 4. The marine section, covers moot of the 
water-front docks, piers and ships at anchor 
Smugglers, i mp o rte rs, vendor*—all deal In illicit 
drags for the same reason that they bootleg whiskey 
--dor profit I know of no criminal endeavor that 
brings quicker or larger profits. Adulterated for street 
Miles, the profit on drugs is about 000 per cent. If 
the drug happens to be smuggled from Germany, you 
can add Increased profits due to the rate of exchange 
Of dollars for German marks. 

Drugs for pleasure began so far back we can hardly 
trace the origin. We have 
traced the connection be¬ 
tween crime and drugs back 
to the tenth century when 
certain tribal rulers used 
narcotics to incite subjects 
to murder 

I have definitely estab¬ 
lished the fact that tliere Is 
a wealthy drag ring in Ger¬ 
many which vies for drug 
addict sales and world su- 
pre uacy In this trade with 
Japanese distributors. Be¬ 
fore the Harrison Law was 
passed the opium importa¬ 
tion into this country, legiti¬ 
mate and illegitimate, waa 
around 1,000000 pounds or 
Chinese “fans 1 ' annually It 
is hardly possible to com¬ 
pote It at present, because 
smuggled importations are 
so carefully hidden. Drugs 
come In from Mexico, Can¬ 
ada, Eastern and Western 
Coast ports, from South 
America, Europe and the 
Orient 

All tbe opium needed for legitimate use could be 
railed in California All tbe cocaine needed for surgery 
Is a small part of what Is used to add xest to sensation- 
cra\lng lives. 

The “movie*’ thriller does not exaggerate. One of our 
meo, a brave, efficient young fellow, died from the 
effect* Of a kick administered by an addict In a raid 
Cornered In a rooming house In Brooklyn, my men bad 
a running gun fight up and down stairs, Into tbe base¬ 
ment and round about with Spanish drag smugglers. 
Ons of the smugglers was shot dead, after a chair had 
been thrown through a window by one of our detectives 
to Attract the attention of a waiting squad outride. 

There Is little drug addiction In China. The taw Is 
too severe. Our smugglers are Italian, German, Jap¬ 
anese and Bp ftoly h- 

Abaert «T«7 »MP tor a time carried atwj. narcoUc 
drwa Thwr bav. been found hidden In falae bulk- 
taaaAL coal bunkers and In a hundred different cleverly 
eoncmied caches. Chief engineers and other ahlp'a offi- 
riM and men bare been corrupted by this smuggling 
ring and bate been arrested by n Individual smugglers 
Mtn concealed drags in shipments of olive oil and 
QltMt ftatgMi fat nhltdrw'a hair. In biota. toncoM ami 
IWa«a of »bM«,tn cartridge belt* and In a myriad of 
dlftbranf ways* 

Treason f&rt M Increase in drug addiction lies la the 
fiKt that anT&vidual who takes drug* for a short 
iMod briwff rii an absolute slave to a demand which 
be deoled This baneful influence 
M-firtStW* cure* of drttttttfoa. The indi¬ 


home or the beat of i n t e nti o ns cannot hold lu control. 

Men who Mid responsible positions, when tliey be¬ 
come addicted neglect their busmen. Their efficiency 
runs down the scale to inefficiency and they lom* their 
positions. Gradually more of tbe drug must be tuken 
to satisfy The higher moral faculties, slowlv but 
surely, are obliterated. Tbe addict rannnt work. 
Money must be obtained. They pawn their valuables 
and those of tbelr relatives. Their household goods 
follow Tbe demand must bs satisfied The cost of 
their dally supply mounts from two or three dollars 
to from 910 to 915. 

They have no way of getting this dull) “do)*” tax 
legitimately, and so they enter criminal life, mid — many 
die from overdosege—others Indirectly from nmlnu 
trition. 

We draw a strong line of demarkatloo between the 
street or criminal Addict, and the patient in cure of a 
physician. We do Hot molest any reputable physician 
In the legitimate practice of bis profession, or the poor 
unfortunate who is suffering from a disease and who 
requires alleviation from Ids pain In the interest of 
humanity, the criminal addict, the street vendor, mill 
the smuggler most go 

A Photographic innovation 

P HOTOGRAPHKKH have long desired to find n 
method which would enable them to develop negit 
tires without the exclusive use of the dark room, since 
because of the dim light therein It Is often difficult to 
Judge whether the plutes hu\e real hod exactly tin right 
degree of development, und tliey are only too fumlllar 
with the fact Unit neither an undevi loped nor an 


sur> The course of the development Is perfectly nor 
imil Even from tbe most ldglily sensitive plates, pro¬ 
vided, of course, that the exposure has been properly 
made, one obtains crystal clear pictures, even In cases 
where control plates, which have been developed with¬ 
out tbe addition of the phono-oafrunln are entirely 
clouded 

After being developed the plates have u reddish tone 
not unlike that of the ortho-chromatic plates of com¬ 
merce, hut this red tint readily and completely dis¬ 
appears after t he fixation and washing of the pit ture '* 
Since the proteethe effect of the solution does not 
depend upon Immersion In the lutter but Is due to a 
ihetnlcul mi Inn of the pheno-ttafranfn upon the silver 
bromide, the plttte cun be removed from the develop¬ 
ment from time to time and observed under the bright 
lamp light without risking clouding It 1 

Ortho-chmnmtU plates cun also be dtveh»ped In this 
manner under yellow light Dr LUppo-Cruiucr con¬ 
tinues 

* My process cun la* used to great advantage also in 
the case of pan-< hrotmilW plates and of those which 
are sensitive to red Mtht Of courae, In such coses, the 
lessening of the Mtmltheness through the presence of 
pheno-surruulu In the developer in not sufficient to per 
mit of the use of yellow ll^hl Hut very bright red 
light width will euuse the plates to be badly clouded 
In »n ordinary dev t leper cun Is* used without difficulty 
In the prow nee of the plu no wifranln 

While thus far we have considered n very brief use 
of the dark room and yillow light Instead of pure white- 
light, the lnuntor Mve* further dlrettlons bv means 
of width both of these tan be dispensed with when to 
do so Is convenient us during travel 

He says 4 lly observing 







^ ‘t ^ v-x ^ Ww/ L 
? ' J Si. 

r V. *1 J 


Opium from the poppy pod to tbe final retail package called a “deck** 


overdeveloped negative yields the best results In the 
finished picture. This desire has tiecome evtn more 
urgent because of the recent progress in the art of tuk 
tng pltotogruphs in natural colors, A German inventor. 
Dr LUppo-Cramer, U one of the most recent claimants 
of the honor of devising such a process. The process 
In question la known as the “Safrunln PriKvas,” and It 
Is described by the inventor hfmsetf In Die Uirueftau 
(Frankfort) for March 10, 1021. 

The new process Is very simple, requiring for Its 
operation merely a suitable amount of the red dye¬ 
stuff known an ptumo*nfr*inim A solution of this sub¬ 
stance Is made In ordinary water In the proportion 
of 1 2,000, and 10 cubic centimeters of this solution 
are then added to every 100 cubic centimeters of the 
ordinary developing solution. Since the developing 
solutions have no Influence upon the dvostnff, a larger 
supply than needed of the mixture can be prepared and 
kept In stock for the sake of convenience 
Developing solutions thus prepared have a very clear 
red color so that every detail of the picture can be ob¬ 
served with tbe greatest convenience and accuracy Dr 
Ulppo-Crumer makes the following remarks respecting 
the application of his process* 

“The operator must take core to leave the plates for 
one minute in the red colored developing eolation before 
aeporing them to yellow tight, so that the dyestuff will 
have time thoroughly to penetrate the sensitive film and 
make the latter non-wmtftlv* to yellow tight I, myself, 
make use of a five-candle lamp enclosed by a very bright 
yellow shade, the development Is complete within 1 and 
% minutes directly under tbe light of this lamp, no 
further precaution than that stated above being necea- 


thc following riltvttlnm* the 
most highly m iiHftlve plates, 
ini lading thorn* wnsltlve to 
color, can be developed en¬ 
tirely without the am of a 
dark room by ordinary 
candle Utjhi The operator 
mtiHt immerse the exposed 
plate for one minute In a 
I J.000 plu mesa frun In solu 
tion the light being, mean¬ 
while entirely excluded, he 
thin lights his candle which 
should he plnccd at a dls- 
lance of 1 and meters 
(about 5 feet), after which 
Hit plate is tuki n out of the 
ilp* solution and placed In 
an ordinary development 
from width un entirely un- 
(loaded negative will be se¬ 
cured 

I>r MlppteCramer closes 
his article by a brief men¬ 
tion of u now and Important 
field of application for the 
dcseiislt Ixor discovered by 
him Since A rajs remain 
prarticully umlisturlHMl by the dyestuff hi the sensi¬ 
tive film, plutes Initialed for the taking of X-ray pic¬ 
tures run be previous^ Impregnated hv a suitable 
deseiultlxer and pul on the market ready to use Pintos 
of this sorL inn be uii|«cked under a yellow light, 
plait*! In the plate turrier and developed without any 
previous munlpulutlon iTlie Inventor has applied for 
a patent on his process of desensitising X ray plates.) 

Colors of Antiquity 

I N the Division of D\c l lwinlstry of the American 
Chemical SiKlety ut U« recent meeting, Dr J Mer¬ 
ritt Matthews gave us his opinion tliut the fast rotors 
of nntlquttv were not so mu< h due to the better dyes 
employed hut to the fact that In tiie application of 
these dyes a great deal more care wus exercised und • 
great deal more time tak«n In the discussion It was 
fsilntetl out that advances in economy In the applica¬ 
tion of d>os urn tasily l»e accomiauiIcJ by a deteriora¬ 
tion In quulltv which emphasises again the point often 
made tliut Aim rlcnn made d>es themaelves are not so 
nimh open to rritiriHin ns methods used In their appli¬ 
cation It has boon pointed out also that methods are 
not apt to improve under present conditions when tho 
price of fuel Is su< h ns to tend to sltorten every process 
where heat Is employed, such ns, for example, the 
pmi»er steaming of printed goods following the appllcn 
tion of dye One observer has said tliut the require¬ 
ments of organised labor are such that the time of the 
men engaged in the work Is shortened as much as pos¬ 
sible So long as these and similar conditions obtain 
It ran hardly be expected that Improvements ran he 
made in the dyestuffs themselves which will altogether 
make up for deflelemy In their proper use. 
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What Do You Know? 

The Edison Questionaire—Its Ann, Its Results, and Its Collateral Sig nifica nc e 
Am Toll by Mr. Edison to the Editor of the Scientific American 


P SYCHOLOGISTS today are vastly concerned with 
fludlng the right mart for tUc Job aud the right Joh 
for the mau So far rut tbiy have to tin with notating 
men for mechnuiuU work, thrtr mi UhnIh are well de- 
veluited, (ieflnitt, satlsf actor) In their result* But 
when It comes to poking brutu workers the Httuation 
Is different It Is not ho ettsv to w t n man s brain to 
work before your eyes aud Hatch It function «s it la 
to ihtnk up on hi* fingers Procedure for the selection 
of ex ecu tire worker* J* still thaotlc, still leads to no 
definitely Hutiafaetory or *)*t<mntlt* results. 

Yet It is here tliat the need 1 r roost keenly felt for 
testing a mans ability without actually putting him 
to work If we select the wrong man to turn crank¬ 
shafts, the loss Is limited to the numitcr of craukshafts 
he isn spoil before we flud him out Such a loss may 
be heavy, hat it 4e limited The loss that may be 
caused by a weak executive la, on the other hand, 
Quite without limit Mr Edison says that single mis¬ 
takes of minor executives have cost him ns mudi as 
$0000, and where It can be as bad as that he Is lucky 
If it has not been worse. For let It be remembered It 
la harder to locate a weakness In the executive force 
than one In the shop 

Ur Kdlsnn has found out all this to his loss. “It 
costs too much,* be says, “to learn whether a man 
la a good executive by trying him out on the Job So 
I made up my mind that we should have to have s 
formal test of some sort This brought up tho question 
of what we should look for, what Is the most Important 
qualification for an executive? 

"When I call upon one of my men for 
a derision, I want it right away When 
bis department calls ii]H>n him for a de¬ 
cision, it wants It right away Its all 
very well to say that you have got to 
look up the data on which the declaim 
will be based, that you know Just where 
to look, that data and decision will be 
forthcoming tomorrow afternoon But I 
want the decision now, the department 
wants it now It Isn't convenient for me 
to wait, and certainly It Isn't convenient 
for a whole department to hang in the 
air for an indeterminate ]>erlod waiting 
for an exe<ntive to find something out 
that he might have had right In his head 
My business la Just like any other when 
a decision Is called for It must he forth¬ 
coming Aud the man who Is to make It 
must have all the pertinent facts. 

"On this ground it seemed to me that 
the very first thing au executive must 
have Is a fine memory I asked myself If 
I had ever beard of s high-class executive 
who lacked this qusliflcatlou I hadnt 
have you? Of course yon haven t Ho 1 
determined that I should test all candidates for l icon 
ttve positions by learning whut 1 could about their 
mcm olios. 

"Don t misunderstand me Of course It dues not fol 
low that a man with a fine memory Is necessarily a 
fine executive He might have a wonderful memory 
and be an awful chump In the targnlu But if he has 
the mentor; he has the first qualification and If he has 
not the memory he lacks the first qualification and 
nothing else matters. Even If aft* r pusslng the mem 
ory test ho turns out to be a failure and has to go, 
much motion and expense will hnve l»een saved by the 
immediate elimination of all candidates who lack this 
Ant requisite of memory 

"The questionaire that has attended so much ntten 
tiou aud hem tho target of mmh criticism was got up 
on this tads The only way I km>w to test a man m 
memory is to find out how much he has remembered 
and how much he bss forgotten Of course I don t 
care dlrtntly whether a mini knows the capital of 
Nevada, or the soured of mahogany, or the location of 
Timbuctoo Of coursu I don t care whether be knows 
who Desmoulins and l*as<al and hit Carson were 
But If be ever knew any of these things and doom t 
know them now. 1 do viry mm It enro about that In 
connection with giving him n job For the assumption 
Is that if ho has forgotten these things be will forget 
aomcUiing elso thpt has direct Waring on his Job 
"This memory bf ours works In two way*. The things 
that are always before you, that you arc continually 
conscious of knowing, comprise on insignificant part 


of the contents of your uuntal warehouse. Every mo¬ 
ment of your life from the time you were old enough 
to perceive things at all, finta and facts and more facta 
have been sifting Into >oiir mind through the things 
you see and the things you hear and above all through 
the things you read—through your every contact with 
the external world Millions and millions of facts 
which hare come into jonr mind In this way ought 
still to be there They stay down under the surface 
until you call for them—then if you have a good 
memory you find them popping right out A man with 
a really flue memory of this type will often surprise 
himself by remembering u lot of things which he would 
uot have supposed hp had ever known, and which he 
can t for the Ilfs of him imagine how or when or where 
he learned 

"If I tell you something now, and you know that 
I am going to ask yon atant It tomorrow and that it 
is going to be Important for you to know, you are a 
poor creature Indeed If >ou can't make yourself remem¬ 
ber It If I tell yon somethlug that Interests you ex 
ccedlugly, It is mighty strange If that doesn't stick, too 
But that is not the kind of memory that counts. 
Don’t come here for u job nod tell me tliat yoa ian re¬ 
member anything you want to, anything you consider 
worth remembering Out of every thousand facts that 
present themselves to you, I should think that at least 
990 come unobtrusively, without the slightest Indica¬ 
tion whether they are to ta of any subsequent im¬ 
portance to you or not If yuqr memory is a success, 


It will reproduce—withJn the proper limits of human 
fallibility, of course—tin) one of these items, when 
and where you want it 

"Of course If 1 ask you 150 questions at random, I 
am going to strike some low spots in your knowledge, 
f am going to ask yon some thing* that you never have 
known at all No two people have precisely tlie same 
background of fait* But I <lo not expect anybody to 
answer every one of m> questions. They are selected 
with the thought that thev shall deal with things taught 
In schools and col leges—things that we have all had op¬ 
portunity to learn, facts to which we have all been 
cxjMiswl during the course of our education and by 
our ordinary reading Their subject matter Is of no 
Importance—they must merely ta things that my ap* 
pllcnnts may fairly be assumed to have been taught at 
some Ume Everybody must necessarily have been ex 
lamed to a very large majority of them But If any 
candidate should answer every qaeatlon on his paper, I 
should want to know where he got hia advance copy 
of the questions 1 I am not looking for 100 por cent 
grades, but I am looking for, and I think I am entitled 
to expect, 00 per ceut grades. A man who has not 
got 00 per cent of them facts at his command is de¬ 
ficient either In memory, as discussed already, or in 
the power of acquiring facia, aa I shall presently make 
clear And cither deficiency la fatal for my pur* 
poses," 

Mr Edison's insistence upon memory as the object 
par eeeeUenve of his test surprised me. I bad revolved 
tbo questionaire in my own mind, and had s ucc e e d ed 


In justifying it on a somewhat different basis. It had 
seamed to me that it waa reasona b le to insist that mm 
going Into the employ of the Edison industries, or of 
any Industry of similar scope, be all-around men of 
parts, and that the questionaire afforded a meant of 
determining whether they were so, or whether their 
interests were so narrow that they had not taken the 
trouble to pick up the general knowledge of the world 
about them which they ought to have. But Mr Edison 
made me see that this was not the point at all. Un¬ 
questionably, If he Is sufficiently educated to hold down 
an Edison job, the man hai been expoeed to practically 
all of the facts called for by the questions; It Is then 
not at all a matter of whether he has been sufficiently 
interested in them to retain them deliberately, it is 
merely a question of whether he possesses the automatic 
memory that retains them anyhow If be has, as Mr. 
Edison says, he has satisfied the first requisite for an 
executive. 

Mr Edison has a little anecdote Illustrating this 
point admirably One of hia foremen, passing through 
the shop under the eye of an Inspector—a man who waa 
hired on the twals of his A grade on the questionaire-* 
walked directly past two men who were sleeping at their 
benches. He apparently looked at them, but they mads 
no Impression on him—he didn't see them. He was 
maneuvered about so as to pass them again, again bis 
attention was not attracted by them This Is where, 
In Mb Edison’s estimation, the side of the picture op¬ 
posed to mere memory comes In. You can't expect a 
mau to retain what be has not taken in 
at all And there was obviously an Im¬ 
pediment between this man's organs of 
sight and his perceptions of things semi. 
He would be likely to fall In the ques¬ 
tionaire test through not having put his 
farts. In the first Instance, Ifi a secure 
enough pi we in the mental warehouse, 
through the mine atrophy of the obser¬ 
vational faculty he would be certain to 
fall repeatedly in the proper discharge of 
bis executive functions. 

"Somewhere between the ages of eleven 
and fifteen the average child begins to 
suffer from this atrophy, this paralysis of 
curiosity, this suspension of the power to 
observe. The trouble I should Judge to 
lie with the schools, but its precise seat I 
would hot venture to suggest Perhaps 
It lies In n flagging Interest, which leads 
quickly to tlte habit of listening without 
hearing, of looking without seeing—tt habit 
which once fixed persists without regard 
to the existence or non-existence of In¬ 
terest Whatever it la, It is dear to me 
that our schools and colleges are turning 
out men who not merely have failed to 
learn, but have been robbed of the capacity to learn." 

Lest it appear that Mr Edison exaggerates the con* 
ditlons, I prevailed upon him to permit me to exam¬ 
ine In detail a considerable nnutwr of the more unsat¬ 
isfactory answer papers from a questionaire that was 
set some months ago. I eliminated from consideration 
till men who were not Indisputably college graduates. 
This left In my hands a considerable number of papers 
written by men who had gone dear through a university 
or college of rank, and had emerged with a degree. 
Practically nil of them had. In addition, employment 
records Justifying them In applying for a minor engl 
neering Job with prospects of promotion. I abstract 
some of the things these men knew that are not so. 

Pittsburgh Is 70 miles from New York, also 190 and 
100 The distance from fit Paul to Minneapolis Is any¬ 
thing you please up to a maximum of 290 miles, and 
those who knpw them for twin dtlsa. place them abreast 
ono another, on opposite banks of the river. 

Tlerrs del Fnago Is In Mexico and It Is in Spate. 
The SeUdik .Mountains are in Sweden, Dakota, Tonnes 
■ee, Scotland, Spain. The Wyoming Valley Is placed 
by general consent ^in Wyoming, Kamchatka is a 
mountain in £tpesu It It also "In the Adirondack*." 
Albuquerque la in Louisiana, In Canada, and in French 
Africa. The capital of Maine Is given a* Portland sod 
as Bangor, which might have been ofpwted, and as 
Bengal! Two candidates have the rock of Gibraltar on 
their right M titty enter the Mediterranean. Khartum 
gravitates betw een China. India end Persia. PamJteo 
Sound is on Long I s land , In Nova Beotia, and in tbs 


T JT THEN the newspapers first announced that Thomas A Eduon 
Yw QU * candidate* for executive positions by setting before 

w them a Hit of 750 questions on all sorts of subjects, none of 
which had any direct connection with the work the men would be called 
upon to do if employed, there were many to scoff The amount of 
mformation a man has m hu head on general topics , the number of 
isolated facts which he can produce from the recesses of hu memory in 
a given hme, mere stated to hate no possible bearing upon hu fitness 
for executive l vork Mr Edison, tn the face of biting criticism as mil 

as misdirected endorsement , went right on subjecting hu applicants to 
hu questionaire* and putting to work the men who made the best shoot¬ 
ings Enough time has elapsed for him to make now the imquabjied 
statement that the results have justified thu unusual mode of selection* 
Mr Eduon accordingly has been prevailed upon to tell* for thu issue 
of the Scientific American, just what hu idea was tn setting these ques¬ 
tions end why it has worked out so veil The article on these pages 
is the result of three conversations with Mr Eduon , and contains the 
first authorized quotation tn exterao of questions from hu quesitonatres — 
The Editor. 
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pypoi ipM it 9m uwin 
tohft ** **** we tod Cap* Bare la Vir- 

jiit>, ft JWrtfr Witt*** iad la "mtheutere Booth 
Amttoa/* Mocrtatfk Point appsare in Itatae, la Con* 
nertJeut. la Nora Beotia. Ths Gobi disort la In Now 
Morio n and Arigoaa, bat the earth's equilibrium la 
pwamil hy tbe prawn of the Palntod Detect in 
Asla tad In Africa. Tbo loading dtp of Newfoundland 
la Halifax (tbroo rotes), Vancouver, Sydney—and 
Nora SootU again! 

Gamin* Dremouttns la identified a a painter and 
writer, aa author and dramatist, aa plain author, and 
aa actor Count Romford “invented the baking powder 
that bean hie name." One candidate took a chance on 
MaddaveUi and deeeribed him aa an artlat, another 


man took a chaftro and reported him a painter and 
aculptor. a third conservative ooul rofuaed to take any 
chance at all and Identified him aa ll nn Italian/* Plenty 
of man deaeftbed James Watt aa the Inventor of the 
electrical unit that carries hla name. Lord Kelvin was 
a dlatlngulahed economist and parliamentarian, and be 
Invented the compose. Isabella's partner on tbe throne 
of Spain la given aa Philip and aa Alphonao (without 
any numeral) The wife of Napoleon III la given as 
Marie Antoinette and aa “Helen": Helen of Troy, no 


doubt In reply to the specific question, “What king 
of Egypt buHt the great pyramidy we are told Phar¬ 
aoh and Pharoah and Pharofa and Rameecs and Bant¬ 


am. alt of which I suppose might have been ex¬ 
pected; then we are told Alexander, and we are told 
Archimedes! Genghis Khan appears to have had a 
checkered career aa a Chinese Emperor, an “Indian 
character ” a Turkish general, a philosopher of the Mine 
race, and tbe head of the Hungarian Soviet Tbe an 
tbor of Robinson Crusoe was Robert Louis Stephenson, 


and Halaao was a Brasilian patriot 
There la a pronounced consensus of opinion that the 
capital of Bulgaria la Budapest with a small p, dissent¬ 
ing reports are filed in favor of Bucharest and Belgrade 
Asbestos is a compound of magnesia and It Is a prod¬ 
uct of blast furnace slag. The atmospheric pressure 
Is usually given correctly, but It appears in one paper 
as TO pounds and In another as 776. Graphite is * the 
mineral base for making lead" Menhaden is a bay 
The liquid used In fire extinguishers la carbon dioxide 
Three candidates knew pepsin only ss a flavoring, and 
one of them tells us It Is got “from the tree of the 
sap s name " Forty per cent In favor of starboard as 
left seams pretty high. 606 la a war gas, and it is a 
washing powder. The geometric lathe Is an Instru¬ 
ment to measure the area of triangles* 

Nothing could be easier than to name three Zeguml 
nous plants cabbage, lettuce and spinach A second 
authority substitutes turnips for spinach, giving the 
same list otherwise Conifers are described as trees 
that “bear fruit yearly"; as “broad-leaved trees", as 
“trees like cypress and Wrch ” If we bad this chap 
up for oral examination we might learn why he groups 
those particular two Instead of the crabapple and the 
weeping willow Asked to name eight fruit trees, 
several men stopped at six; one made tbe grade by In¬ 
cluding tbe grape, and another the blackberry 
Great diversity of opinion exists with regard to tbe 
prevalent beast of burden In tbe Andes The mule has 
a plurality, hard pressed by tbe goat The donkey re- 
calves honorable mention There are two votes for toe 
“lima" and one for the “alpecka." 

The number of feet In a fathom varies from 5 through 
ST and 80 and up to 6400, Asked to guess the freight on 
a carload of oranges tram southern California to Chi 
cago, tbe candidates give figures running all the way 
from 820 to $2000. 

Where Is metallic aluminum obtained? One man, 
determined not to go wrong, trills us “from aluminum 
ore." Asked to name ten different metals In com 


merdal use, one mag ran down at nine, one at seven, 
and one actually at five. Coal was included In one list, 
and one man named both steel and iron. Amber Is de¬ 
scribed aa a hard wood, and five men try to play safe 
by characterising It simply as “a substance" 

Tbe function of baking powder la given aa the sweet¬ 
ening of toe bread by preventing acidity and- alkalinity, 
gad (by two men) aa the tendering of the bread more 
dlgastltde; Another candidate reasoned tost If toe 
* active prtndpte of coffee U'eaffrin, that of tea ought 
!g ill fairness to be taffeta A very respectable ma¬ 
jority «f the candidates whose papers I saw replied to 
tbe good old chestnut 44 Why can't you boil eggs on tbe 
SSEtemk of Pikers Peekr with the explanation tost toe 
tewttate^Mrte pressure raises toe boiling point of 
#atw toknjWtalnable height Another Informs us 
ittob*ri*Si6e]p^^ 

, vTba tehUK^tbc moon's phase is toe tides, Several 
m^dSSTfrem this, insuring that it is tbe earth 
■ritllri tfriirssa tht ran the moos. 

Mr, Mterir dtecsoead the possible rignlflcance of all 


tola at eonridsrahle length. On some phi sis of toe 
matter he has very firm convictions, on others he Is 
lea derided or not at alL One eagle on which we 
agreed thoroughly was that toe low standards main¬ 
tained In our schools and Cottages have much to do 
with the phenomenon that has manifested Itself In these 
quest local res. Mr Edison made a point here. 

“If I had a man In my employ who was right only 
half the time, or a little more than half the time, be 
would last Just about long enough for me to find him 
out—and that would sot take very long Rut our 
schools consistently and persistently give passing grades 
to students who are right a bare ft) per cunt of the 
time. 1 consider this a disgraceful procedure If they 
cant teach the boys and girls to be right more consist 
ently than that It Is about time they admitted their 
failure and gave up the effort to teach thorn at all In 
tbe good old days whan a student had to he right 
practically all the time or take a caning and occupy 
a position of general disgrace, the school and the col 
lege produced far better results. I consider that a 
man wbo makes a grade of 60 on one of my tests has 
scored m total failure. Anybody who Is not sn Imbecile 
ought to answer half ray questions. It In after he 
has answered half and has started on the second 
half that the candidate should begin to And himself In 
some difficulty Just looking at It in the superficial 
way, tbe way the schools look at it, the man who grades 
TO is 20 points better than the man wbo grades U0, 
the man who grades 00 Is 40 points better than the 60 
man But If we realise that CO Is the absolute mini 
mum, and score on the basis of the candidates per 


D O uou btUevt that Balzac mas a Bra¬ 
zilian patriot? Do you believe that 
Kamchatka u m the Adirondack * ? Do 
you believe that Cenghu Khan mas the head 
of the Hungarian Sonet? Do pou believe 
that Lord Kelvin invented the compass? Do 
pou believe that the Egyptian king m ho built 
the great pyramid mas Archimedes? Do pou 
believe that the capital of Marne is Bengal? 
Do you believe that the reason pou can l bod 
eggs on the summit of Pile’s Peak u that the 
proximity of the sun makes it too hoi? Do 
you believe that the cause of the moons phases 
u ike tide*? Do you beUcvc that blackberries 
grow on trees? Do pou believe that the chief 
ctfp of Newfoundland is Nova Scotia? Ninety 
per cent of the college men who apply for em¬ 
ployment m the Edison industries believe these 
thmgs and othen things of the same degree of 
absurdity. Mr Edison has m hu office docu¬ 
mentary proof of this statement What u the 
matter with our colleges , and m hat are they 
gomg to do about it? 


formtnee with his second 50, the man who makes s 
grade of 70 has really accomplished 40 per cent of 
what we have set before him, and the man who gels 
as high as 00 has answered 80 per cent of the questions 
above tbe practical aero There Is a lot more difference 
between 40 and 80 or between 0 and 40 than there is, 
respectively, between 70 and 00, or between 150 and 70 
I have not tbe slightest usa for a candidate who scales 
below 70—that is to say, who does less than 40 per 
rent of what I would hops that be might do Tbe 
TO man I consider poor picking Its the man wbo 
makes a grade of 00. which is jnst twice as good as the 
weak brother's 70, to whom I give serious attention 

“If our schools would stiffen their standards, and 
find a means of holding tbo intellectually laxy average 
student of toe present day to these stiffened standards, 
we should find, I think, that toe system of learning 
today and forgetting permanently tomorrow would go 
out of fashion. If the set, formal examination were 
given lea prominence I should think that would help 
too A student must be of low caliber Indeed if with 
printed text and written notes before him covering the 
entire work of toe tern, be cannot cram enough facts 
into hla head and keep them there long enough to get 
past toe examination When he has done this, so far 
as his present State of mind Is concerned, he eeems to be 
through with tboee facts—finished, he In never going 
to want them Wain, or worry about them The habit of 
f orget tin g, the habit of not even taking thing* into 
Ida oonSriousoces except under certain extraordinary 
conditions, is a vicious and a subt le one which he is not 
able to shake off. 

“I am net a schoolman; I do not propose to attempt 


a solution of tbe school problem. Bat the results of 
these Questionalres make It entirely dear that the 
problem exists, as I have stated it Of tbs first 718 
men who attempted my questlonalr*. only 67 could 
be given the grade of 70 which, after being revised 
to a practical 40, means nothing but fair* Only 82 
attained a mark approaching no, enabling me to see 
where they had done four fifths of whet was set before 
them to do, and earning a grade of A 
No test, of course. Is of value on Its own grounds 
alone. The correlation must be shown to exist lietween 
the thing for whkh we are looking and the thing which 
we find In plain ordinary language, the test must 
work I Interrogated Mr Edison on this aspect of the 
case, and he was enthusiastic. 

As fast os he finds them he takes his A men Into 
his factory for tralulng as executives. And they all 
turn out to be first-das* executives When be runs out 
of A men be is sometimes tempted to step down, am^ 
try out some B men And they turn out to make very 
poor exwutlve*. That ought to settle ti 
Mr Edison la not at all blind to the fact that his 
procedure has ride-lights far removed from the main 
aim of testing memory Home of these lend strength, 
some perhaps Involve elements of weakness One little 
Item in which ho is greatly Interested is the ability of 
the candidates to rend his questions accurately One 
of his earlier quentionalres contained the question 
What whs the name of the wife of Napoleon HI Y* A 
(ltsgracefulU large proportion of the candidates stopped 
reading this question when the) struck the familiar 
word “Napoleon, «nd answered “Josephine' nr 'Marie 
Ixralse" The inventor regards this as further dem 
on strati on of hls belief that the sense which makes 
for assimilation of the things presented by ton ex 
tcrnal world Is atrophied He also traces a connection 
between the rarefill reading of the question that leads 
to a correct nqil), and the inginecrlng Instinct for Men 
tlfying all the significant details of a problem and at¬ 
taching to emit Its true weight 
That this failure to read understanding^ is far 
from rare a few more quotations from answer papers 
may make dear The mediocre man Is utterly unable to 
establish the proper connections Itetwwn hls mind and 
tbe externals When we ask him "What are the active 
principle* of tea and of coffee?" he replies "They are 
mild stimulant*,” or "The soothing effect on the nerves," 
or 'The extraction of the flavoring by means of dis¬ 
solving In hot liquid " lie Inrlndes a surety company 
and n national bank In hls list of three prominent trust 
companies, to the question “How Is sheet Iron coated 
with tin?” lie replies 'To prevent corrosion ” 

One encouraging feature of this question a Ire hnslneos 
is to bt noted The college men, taken as a class, ire 
had enough But they are so much better than the 
men who have not Irad any college that Mr Edison has 
practically made tbe college education a prerequisite 
for positions of the sort to whUli these questlonatros 
lead Mr Edison can se« whim the colleges have 
failed measurably but their failure shine* like sue 
ces* In comparison with the failure of the schools be¬ 
neath them. The college* upixirently teaih their atu 
dents, at least to some extent, l*ow to read for the 
questionalres indicate rather dearly that tho facts 
picked up by «i>J)ege men In Die ordinary rending of 
book and newspaper stick fastest 
On the ntlur hand, a new feature Introduced luto the 
questionalres only a few dsys l»cforc I talked with 
Mr Edison brings out an altogether discouraging re¬ 
sult. To learn whether there are men who possess the 
vnaHtery of process and the ability to reason while lack 
Ing the background of facts, Mr Edison Included In tbe 
mrrent qacKtloriHlrc five numerical problems that re¬ 
quired merely the ability to reason und to handle rie* 
incntan arithmetic He had his examiners report on 
these five questions seimrntely from the bulk of tbe 
taper I cun not quote tbe questions because they are 
still “alive" But 1 cun assure my readers that it 
would be a disgrace for any grammar school graduate 
to fall on three of them for any high school man to 
mins tbe fourth, and for anybody In toe world to fall 
down on the fifth 

Yet tbe result* of these five questions were quite poor 
enough to Justify any generalisations which Mr Edl 
son might make about the inability of the college man 
to use hi* brain That they did not call for a special 
lied tyi»e of mind Is indicated by the fact that the 
showings of tho candidates on the five questions were 
strictly In proportion to their showings on the other 
3415 Many of the answer* were wrong lu such a 
fashion that the Slightest degree of thought would 
have made evident their absurdity and their lnconsist 
ence with the term* of the question If an engineering 
graduate with engineering experience can't do simple 
arithmetic, Mr Edison seem* Justified in demanding to 
be shown what earthly use there is tor him 
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t—Painting the original drawing in 
oila on canvas 


2,—Photographing the original for &—Developing the negative plate in 4-—Retouching and opaqeeing the 

the various colon the darkroom vaxio m negative* 


From Easel to Cover 

Offset Lithography as Applied to the Scientific American Covers 

By Austin C Lescarboura 

T HE artist of today ha* an unlimited audience IIU journal or Government rejiort, or again a photograph or this statement the negative* are not colored yellow, 

art may become known to ten* of thousands—even contribution. The Idea Is given to the artist, who works red, and blue, but they do contain the latent values of 

to million* U[hoi in HI ion* of i**r*ouH, yet, strungdy up ti rough color sketch In order to'* how how the sub- each of these color*, oo that when they are printed on 

enough, this very condition often means that his orlg- ject will work nut The rough sketch la generally sub- to sensitised metal plates ami those platen are duly 

Inal painting* are seen by few person* aside from the Jccted to a number of changes, both In composition and processed, they will render the correct values of their 

craftsmen who proof** them from the master subject to distribution of color \%lth these final data to go by, respective colors so as to produce a faithful reproduc¬ 
tive numerous reproductions. In fuct, this is the age of the artist transfers the details of the rough sketch on Hon of the original 

fommerciiil art, and h> fur the greater number of to a large canvas and works up the original painting Wet plute negatives are employed in this photographic 
paintings today are made not ho mm It with their urtuul with painstaking care, as shown in our first sketch work, which Is virtually Identical to the photo-engraving 
appearance In mind as with their reproduction quail Tint puinLlng, after being approved with or without proems. The wet plates are simply large pieces of 
ties. In a word, most of our present-day imlnting* are finnl changes. Is now ready to be reproduced. Tlve first heavy glass coated with wet collodion carrying a rd- 
mude to please the camera, so to *peak *tep Is tlio photographing of this original and the sep- ntlvely slow emulsion. That Is to say It Is not very 

A cuso In point la the fckrevrmt Auekkak cover*, oration of the color values, which 1* shown In the sec- sensitive to light, as compared with the highly sensitive 

T1h> originals for all our cover Illustration* are gener- ond sketch Anyone familiar with color photography emulsions of dry plates and films. The image Is not 

ally oil paintings on canvas, in worn ring 17x22 Inches, know* that certain color filters cause certain colors to permitted to Trill directly on the wet emulsion, but must 

Up till some four jeurs ago tlw covers of this Journal lie filtered out while others are permitted to paw pus* through a fine screen as in the case of the usual 

were printed liy the process color metlmd, on regular through and register on tho negative In the camera bulf-tono plate making This fine screen breaks up the 

printing presses, but of lute year* the offset lithography This I* precisely the basis of color reproduction proc- image Into a pattern of dots* with any desired degree of 

process lias been de\H<»f>ed to such a point that there I* esses The photographer places tho original before the fineness, depending on the screen selected Screens are 

uo longer doubt about It* kui* rtorlly for faithful repm- camera, Illuminates It by mean* of i*>werful arc lamps, Identified by tho number of line* to tho linear Inch, the 

ductlon, especially In color*, and for rapid work In and carefully rack* hi* earner* back and forth until the greater the number of lines the finer the dot pattern 

fact, it Is Ideal for puhll*lilng pun*****. Hence It 1* our projrer slxed Imago Is obtained on the ground glass. Onco the Image Is registered on tho wot plate, tho 1st 

purpose hero to describe how our original oil (tainting* Tlien he focuw* the Image n« sharply as possible ter 1* removed In It* plute holder to the dark room, 

are reproduced on our coders, while Hie accompanying The original Is now photographed wiili various color Holding the negative plate by one corner, as shown In 
dutches depict the progressive stejm of the process. fitters In order to separule the different colors and oh- our third sketch, the photographer merely pours the 

The original oil painting Is the result of an Idea orlg- tain n yellow, red, and blue negative—the three primary developing solution on the wet collodion plate and 

inatlng In the editorial room*. Homed me* flic idea Is colors, and bluck. Tho black plate Is necessary for a manipulates the pinto rapidly so as to spread the solu- 

due to u bit of current news, a dipping from u technical sharp, clcun-cut reproduction Tm not misunderstand Hon over fhe surface In an even coat The image soon 



9.—Proving tfcs sine plates «* a spe- Mattag tho transfer sheets from 11,—Graining the alumina* plats by ll—Laytmg lW ikmiMU hi peri* 

effect proving prcee Urn nine pUU sriginal means ef rclliag mstkiss tlca«n% tkOHWMiSMUk sheet 
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develops, after which the negative is fixed in the usual 
manner so as to remove the free silver and leave only 
the desired blacks and half tone values. 

As accurately as the camera does Its work of repro¬ 
ducing the color values of the original painting, It Is 
always necessary to retouch the Mirlous negatives In 
order to emphasize certain features and to subdue 
others. Tills work Js done fay expert retouchers and 
Is known as opaquelng, shown In our fourth sketch 
Certain parts of the negative which are not to he shown 
In the print are painted out with opaque Ink, and others 
are strengthened the desired degree. 

The next step Is to prepare a sine plate for each nega¬ 
tive The sine plate Is coated with a sensitising solu¬ 
tion and dried over a gas stove. In order to heat the 
plate evenly. It Is held over a gas stove and twirled 
around quite rapidly by the simple arrangement shown 
In our fifth drawing Once the sine plates are ready, 
they are placed behind their respective negatives In a 
large printing frame and printed hy means of the rays 
from a powerful arc lamp, as shown In nur sixth sketch. 
Considerable pressure Is brought to bear on the nega¬ 
tive and sine plate, ami the heaviest kind of plate gins* 
has to be employed In the printing frame 

With tike Image now transferred to the sine plate, the 
latter Is gone over with heavy Ink The Ink is applied 
hy means of a rubber roller, as shown In our seventh 
sketch Successive applications of Ink cause certain 
(tarts of the sine plate to he heavily coated, while others 
remain untouched and dear The sine plate Is now 
reudy for etching The arid etching solution Ik applied 
with a wide brush, as shown In our eighth sketch The 
Ink coating protects certain parts, while others are Imre 
to the attacks or the add In this manner tlte image 
now becomes mechanically engraved on the sine plate 
In a definite dot pattern. 


At this stage It becomes possible to prove the offset 
plates, so us to make certain that the work Is satisfac¬ 
tory Indeed, the success or failure of an offset job 
depends primarily on the quality of the plates, lienee 
it Is well to prove tliem. In the parlance of the trade. 
For this ptirpoae a miniature offset press is used 
Offset work, we may Just as well say liere, Is, os Its 
name Implies, the printing of a pinto by offsetting it on 
a rubber blank, which latter member then prints on tlie 
{Hiper Consider three cylinders revolting In mutual 
contact Tlte upper one Is the pi a to, the middle la the 
rultber blanket, and tlte bottom is the paper The tm 
presslpn on the plate Is printed on the rubber blanket, 
dot for dot. Just the same as the dots of the original 
plate As Die cylinder resolves the print or Impression 
comes In contact with the pai>er, which Is held to tlie 
pressure cylinder by means of a row of grippers similar 
to those used on the usual cylinder press. When the 
ink Impression on the rubber blanket comes in rontact 
with the paper each dot or line Is pressed Into the paper, 
whether It Is rough or smooth, wlthonl smashing or 
spreading, hut with dean, sharp Impression 
Perhaps wo are getting somewhat ahead of our story 
In describing tlie principles of the press work in offset 
lithography, hut it Is necessary to make clear what the 
workman Is doing in the ninth sketch The prmlng of 
plates follows the same general scheme us Die press 
work The tine plate Is placed at 1, on a stone Mock, 
and Is carefully Inked The cylinder 2, covered with a 
rublier blanket. Is rolled along and passes over the tine 
plate, so os to receive the Impression from the sine 
plate Hoi ling still farther along, Die roller comes in 
rontact with Urn piece of pa|ier shown at 3, Impressing 
the Image on to the paper Thus the tine plate trans¬ 
fers Its Image on to the rubber blanket, whhh In turn 
transfers It to the paper In the case of Screwm* 


American covers, the zinc plate for each color Is proved 
in turn, and great (‘are Im exercised so that the succes¬ 
sive plates, Inked with their respective Inks, will lie 
Impressed on the same stunt of muter so as to give the 
final reproduction In full color The cure comes in reg¬ 
istering the Mirlous plates so that their Images will fall 
In the exact same H|>ace on the sheet of paper, making 
for perfect superlmjiosllloii. 

The colored proofs are submitted to the editors for 
their approval Occasionally certain improvements may 
he suggested Thus the colors may be too vivid, or the 
background may be too strung for the foreground, or 
the retouchers may ha\e lieen too urtlstlc In tlielr ef¬ 
forts to strengthen tlie negatives. With the colored 
proof* once (Hissed upon the process moves on to what 
Is called the transfer phnse 

The mctliod of duplication of a single plate on to the 
large plate from which the covers an? mlually printed 
Is acrompIlHhed In tlie sntne way in which transfers are 
made for the stone lithographic process. It must he re¬ 
membered that up Dll this time we have had Imt a 
single set of plates to deal with, am) It Is obvious that 
If a single set of plntes were employed for the actual 
presswork, the time required would lie considerable on 
an edition running Into one hundred thousand and over 
Hence It now becomes necessary to transfer the line 
plates on to another printing surface und to obtain four 
sets of plates Instead of one, so ns to reduce the press 
work to one-fourth the running time Each sine plate 
is rolled up with Ink, and tlie transferer pulls an Im¬ 
pression direct from the sine plate on to a sheet of 
India paper coated with a thin application of gum und 
glycerine, as shown In our tenth sketi 1 l If four sets of 
plates ure to he used for printing, four good proofk of 
eaeh xlnc plate must he pulled 

(Continu'd oh papr 80) 
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Our Point of View 


The Aim of the Scientific American 

UHINO the St Louis Exposition we met, per- 
wiuully, for the first time, a dlMtingulsbed 
b uropean phyuldut, who wax engaged In 
pioneer work of u very special rhnratter Modesty for¬ 
bid* our rejieatlng In full the terms of praise In which 
lie H|M>ke of the Bmentivtc Amkrkan, which he bad 
received and read for a Ion# period We had the curi¬ 
osity to ask him why he gave no much h 1 tent Ion to a 
>nirnul which, because of Its wide flehl, uecesHarlly 
devoted but limited apace to the apodal subject covered 
by his particular work He replied tlmt he vutucd ft 
aa a ‘nclentlflc newspaper,* which ga^e him a faithful 
record of all the more lm|toriunt development h In the 
broad Held of silence, ami, so, kept him In constant 
touch with the worlds progress In activities that lay 
outside his owu. "You lime not space for exhaustive 
treatment, lie said, “but the digest and comment whkh 
you give are sufficiently comprehensive and so well 
chosen and directed as to give one a dear understand¬ 
ing of what Is being done 1 should think that. In addi¬ 
tion hi taking the paper which covers, In detail, his 
own particular field, every technologist would feel the 
need for thut general Information and comment which 
the HmntTirK Am ran an provides.” 

We <iuntp tlie above tribute because It expr e ss e d, ex¬ 
actly, the aim and scope ot the Scientific A Mexican 
Weekly The Monthiy, of whkh tlie present Is the 
first Issue, will follow the same policy, with the added 
advantage that, where It Is desirable wo shall he In a 
position to give the subjects a more extended treatment 
than was isMtathle in a week); publication 

Frequently we luive been asked how we gather and 
prepare the current w-Ieutlfli "news.** It Is done by 
the Editorial Staff In the home office, which keeps Its 
finger on the pulse it Is done also and largely by corre¬ 
spondents In the leading cities, the Universities, and the 
laboratories of the world Another fruitful source of 
Information Is the voluntary contributions of scientists, 
engineers. Inventors and others, who find that our 
pages are open to anyone who has a plauslhle theory or 
a proved accomplishment to place before the public. 

Neither “high brow’ nor populur,' we aim to strike 
« reasonable meun between tlie two The Editor both 
“writes down” and 'writes up” one day he may 
translate tlie Einstein theories Into the nontechnical 
phrasrs of everyday life, tlie next dnv he may have to 
take the crude drawings and description of an unlet¬ 
tered tuec himlcul genius, and bring It up to the standard 
of the draftsman's drawing, and of accepted, Intelligible 
English Writing down from technical to every-day 
English Is the more difficult half of our work Borne 
years ago we requested a leading American bridge engl 
neer to write for us un article, describing how be went 
about tlte task of designing a large cantilever bridge. 
He demurred on the ground of the time and labor that 
would lie Involved, 1 1 could dictate In an hour an article 
for a pure!) engineering publication—It would taka me 
many hours to do so acceptably for the Hcixnttfio 
A MEXICAN " 

Are we a “popular** magaxlne? Yes and No, The 
Scikntjvk A Mexican Is popular In the sense we have 
explained above, we write for tlie popnlns, the whole 
people—for the factory president and the college pro¬ 
fessor no more than for the workman and the student 
—for the former with hta agricultural college training 
no more than for his hired man. In these feverish days 
the term 'popular,” as applied to srisntlflc journalism, 
lias liecome first cousin to the term “senxationeL" lfere 
sensationalism the Bcissnnc A Mexican abhors only 
leas than the Devil hates holy water 

In concluding this reference to our alma and pur¬ 
poses, we wish to make It clear that, although We ap¬ 
pear henceforth In a more bulky form and In a new 
dress, there will be no rirnnge In the essential features 
of our polity as we have outlined them above Merely, 
we ahull do the work better In a monthly, this task 
nf recording and explaining the world*s progress In 


science (knowledge), art (accomplishment), engineer 
log, industry and other related fields, can be done more 
thoroughly, with better Illustrations, and a more com¬ 
plete recording of the fains, than was possible In the 
rush of a wesk-to-wvek publication. 

Ships of the Air and Ships of the Sea 

HEUE Is a much closer parallel ism between the 
dirigible, the ship of the air and the Atlantic 
liner, the ship of the sea, than moat of Us rsailse. 
The greater part of the disasters to the early dirigibles 
of the indefatigable Count Zeppelin and not a few of 
those that befall the alrKhlps of today, are due to a fail¬ 
ure to realise how largely the laws which govern the 
steamship govern the alrxhip also. Some simple consid¬ 
erations of the problem will convince one of the truth 
of this statement 

In the first place, from the time of her launching, 
when the ship has slipped safely from her ways and 
the whole vast but comparatively fragile slhell of the 
ship Is water-borne, ceaseless care has to be taken to 
prevent her hull from coming In contact with that very 
Mother Earth upon which It was laboriously con¬ 
structed I^et the captain of a well-found ship of today 
have plenty of tiffing, goinl charts, a reasonable number 
of opportunities to take otmervatlona, and be knows that 
his ship is safe. Except for the risk of collision with 
other ships which, thanks to modern Inventions, Is a 
remote contingency, the only time when the vessel Is In 
danger of loss Is when she approaches land where, 
through carelessness or unforeseen chances of wind and 
weather, she may run Ufxm a shoal or be piled bodily 
upon the sands or rocky coast of tlie shoreline When 
the hull of the ship has to be subjected to Its periodical 
I tuq tecthm, she Is towed with great care and at very low 
speed to u coolly dry dock. In whkh she Is brought to 
rest gradually upon u specially jirepared bed of block¬ 
ing, so distributed that no part of the hull will be suIh 
Jw'ted to undesirable stresses. In other words, the 
ship Is designed to ffoat (n a fluid medium which is 
lier proper liome, and ceaseless care Is exercised to 
maintain her in that fluid and prevent, &bo\e all things, 
any contact with solid laud 

Now, tlie ship of the sir, like the ship of the sea, 
is designed, also, to ffoat In u fluid, known as the air, 
and, provided that her hull Is built with proper 
strength, she Is perfectly safe so long as she floats In 
that medium The great mistake of the builders of 
the early Zeppelins lay In the fact that, whenever the 
airship came into port, m to speak, she was brought 
down to land, "beat hod,” as It were, and, because of the 
winds, whirlings and cross currents of the air, she was 
exposed to very great danger of wreckage whenever 
such landings were made In other words, the early 
airships were subjected to the difficult and always rather 
risky operation of dry docking at the end of every 
trip. A tabulation of the wrecking* of the early Zeppe¬ 
lins will show that the majority of the disasters which 
occurred were due to the attempts to bring them safely 
to earth 

Many years ago, the Sciin-cmc Amwcaw drew 
attention to these cardinal facta and suggested that we 
sltould handle the dirigible as we handle the ship which, 
when it comes into harbor, steams up to a mooring, 
makes fast to It head-on, leaving its hull free to awing 
with the tide; thereby subjecting the vessel to no g re ater 
strain than that which comes from the puH of its moor¬ 
ing cables, which, being taken at the head of the ship, 
is distributed harmlessly throughout Its structure. Dur¬ 
ing those early years of experimentation the lounmo 
A Mexican suggested that the airship, like the steam¬ 
ship, should not leave Its native element wbttn It come# 
into port, and that It should swing to a mooring tike 
Its sister of the sea. BuhMquentiy, tiffs principle was 
worked out successfully in Orest Britain, and It has 
now been accepted as the only satisfactory way to meet 
the problem. Dirigibles of the taytsst rise have been 
moored to tall steel masts and have ridden to these 


moorings, in one ease tor many weeks on end sad in 
stormy weather! moot MttafaetorUy. The advantage of 
this method lx that when the airship has to go Into dry 
dock, that Is, Into its stir shod, a sultabU day with calm 
weather can bo cbogrit and the transfer made without 
undue risk. 

However, the practice of bringing the airship to earth 
Is still too general and It Involves an enormous amount 
of risk. Indeed, there Is something positively absurd 
In the sight of 000 to 400 human brings hedging on to 
a vast number at ropes and trying to guide a monster 
dirigible into dry dock. Those of ns who went down 
to Mlneola to see “11-84” two years ago most have real¬ 
ised what a crude method of handling this was, in an 
age which prides Itself upon the high level of develop¬ 
ment to which practical engineering has been carried. 

What Is the Matter With Our Schools? 

PINIONS win vary middy aa to the propriety 
of expecting educated men to have at their 
Immediate command a mass of Isolated facta* 
of the sort called for by the Edison questional re. 
Under many circumstances the man who knows where 
to find these facts Is quite as well off as the man who 
carries a full cargo of them In his head. And sines the 
college training of the present day leans toward the 
mastery of sources, the ability to read profitably, and 
the proper handling of tacts rather than their mere 
warehousing, it may not be fnlr to condemn the colleges 
on the mere ground that tbrir graduates have not at 
Immediate command a large proportion of the tacts 
which underlie their education. 

Critical examination of the results of Mr Edison's 
questional re will deny this hope. Mr Edison soya that 
in his business he can’t pardon the man who has lost 
contact with his tacts. Anybody else who wants to par¬ 
don him may do so—provided the forgetting Js on a re¬ 
spectable basis. The man who does not know the lead¬ 
ing city of Newfoundland, the Identity of Balsac, the 
distance from Minneapolis to St. Paul, can look throe 
things np, having done so, be Is as wen off ss the man 
who does know Bat anyone who calmly tells ns that 
Nova Scotia Is Newfoundland’s metropolis, that Balsac 
was a Brasilian patriot, that the twin cities are 250 
miles apart, is Just plain Ignorant. He doesn't know 
that he doesn't know, presumably he will act on hta 
false premises aa though they were valid. And his 
"Information” is so utterly and absurdly at variance 
with the facts, a man who doesn't kbow that throe 
things can't possibly be Is lacking in common sense 

Our educational Institutions are not responsible tor 
the existence of such men. But large numbers of these 
men are bring turned loose upon the world holding 
degrees from colleges and unlvsrsltlsa of hi g h yf n^nr 
What Is wrong with the system under which this can 
occur? 

One thing that is wrong Mr Edtabn makes very riser 
The average college student may have one or tiro sub¬ 
jects in which be is especially interested and ta which 
he makes a grade of B or even A. But the average 
collegian, as regards his general level, is Jest a O ms* 
This means that be le right from 00 to Tff pto cent of 
the time. What business, profession, trade, dr other 
means of doing hta part in the serious business of the 
world Is open to him, in which be eaa possibly get fey 
with any such showing? 

Even the grade of OJs often teased out of him. Hta 
Instructor stands ovdr htip while ha recites, correcting 
each nffatakg as he mate* Jt and finally succeeds la 
dngsfog out of him wb^t fey dps wris t of charity 
may be recoentafg f**in appmtaatriy fiOpsr cent per¬ 
formance, ft* on fait exsaflutojon, ha fans below the 
uttbhit* level ot pasto bfe pwtftoortty, M$d*mrom 
work done la thin manner, ant hfepfafetoe awfetouents 
probably done throat store, aptiv* aeristonoe, ato 
appealed to to briefer fafe average. Tfat mfaoto aim Of 
the system la to btofaf tfi# atrifitofib* wf puroift gv*r 
that fid iper crirt hard* -V 
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Our Point of View 


#9 tew taught all bructaM <4 oollese mathematics, 
otysys to tom who h*4 come to us direct from the 
prarsqultito courato, Eighty per coot of them could not 
pus the easiest kind of an examination in the more 
otementity fours* to live their live* or their degrees. 
And *cs they apologetic or embarrassed? Hot they, 
they are Indignant that they shoo Id be expected to know 
anything about last year** work They protest at being 
marked town because of such Ignorant** this Isn’t an 
algebra o w es, It la calculus, seems to ba the theory, 
what difference does It make whether I know any 
algebra or not? 

The system of examination la largely responsible for 
this *>lrit Ur Edison points out that a nun with 
note-book and text at his disposal, who cannot prepare 
himself to aqoeese through a written examination of 
which the date Is fixed weeka In advance, must be 
mighty poor stuff. And then, having passed such an 
examination, as conducted in our schools and colleges 
today, the student will let go of the subject with the 
lading "There; that’s over with l I shan’t ever have to 
worry about that again." 

The only satisfactory examination Is an oral one 
Here the evasive or the ambiguous answer can be fol¬ 
lowed up, and the fall depths of tho candidate’s Ignor¬ 
ance or knowledge plumbed. On every ground oral ex¬ 
amination Is the way to find out what a nun knows, 
written examination the way to avoid finding out Is 
this the reason why the written teat is so general 
throughout our educational system? 

Whatever the cause, whatever the remedy, Ur Edi¬ 
son's qnaadonalre furnishes new concrete evidence of 
what many of us have long suspected, our educational 
sy stem Is In a bad way The only people whom it edu¬ 
cated successfully are thoee who have the capacity for 
educating themselves against all obstacles. Its real ml* 
atou, of educating the average student to a point above 
what he could hope to attain unaided, is not being ful¬ 
filled. If the universal tendency to make school more 
attractive, the work more easy, the learning more ap¬ 
pealing to tbs student, is responsible for this, let ns 
acknowledge It and get back to the severer ways of a 
pa* generation. Learning carried no —- - — 

the little red sehoolhmue on the New England hill, nor 
in the college of fifty years ago If the present genera¬ 
tion is eating off the sugar and rejecting the pill, we 
Should chan ge th* mode of administering the dose, 

A Navy Equal to Any 

I T would not be possible to find a stronger argu¬ 
ment against tbs Immediate construction of the six 
dSAOtHon battleships of the "Indiana" class, than 
that which Is presented by the comparison of naval 
strength in our article on page 11 of the present Issue 
This analysis deals, It ts true, with capital ships (battle¬ 
ship and battle-cruisers) only; but when we remember 
that the General Board has affirmed, with the strongest 
that the battleship is "the backbone of the 
navy," It will be felt that we have chosen the true basis 
upon which a comparison of material and military 
strength should be made. 

Although the introduction of the question of age, as 
we have used It, Is something new In such compari¬ 
sons, it Is surprising and unfortunate that this most 
vital factor ha# not been applied before. Comparison 
by msts displacement has little significance or Value. 
▲ natal jppert would rather be told how old a ship Is 
tbpu ho* Mf. Single salvoes served to destroy three 
M&tomli mm off Beatty’s fleet that were built In X908 
And. 194*—tt IS probable that the "Hood" of 1820 would 
bate taken those salvoes without impairment either of 
liar 4 *ed* or fighting power 
We wish to make U perfectly dear that the steady 
fafftoths value of a capital ship Is not due to material 
depredation iU to too wgH taken care of for that) but 
toOto fffiat;improvement upon its dedgn, which mark* 
the ddps timt art bum la each soccesdve year. Thus, 
fffcg ifeeari&to off tbs "Drqadnaught" instantly ne¬ 


gated alt existing battleships to the second line. The 
"Hew York" In 1924, considered by Itself, with no refer¬ 
ence to any other ship, will be 100 per cent efficient, 
but measured against the "Indiana," she will be but 
ono-tblrd efficient 

The General Board of the Navy has declared Itself 
tor a navy equal In strength to any other and Great 
Britain, who, of course, is most nearly affected, has 
announced her cordial acceptance of that policy But 
If we push on to completion, in time of peace, the huge 
addition to our fleet which was contemplated In the 
1910 program—a war program—we shall not only, so 
far as "the backbone of the navy" Is concerned, be equal 
to the next strongest, but we shall be twice a« strong 
as Great Britain and equal In strength to Great Britain 
and Japan combined How so? Because the balk of 
our capital fleet, being absolutely new and up to date, 
will have suffered no military depreciation. 

Has the American nation any such ambition as that? 
It has not, nor is the taxpayer prepared, Just now, to 
lighten his already depleted purse to the extent of the 
several hundred millions of dollars which he would 
have to hand over to gain such naval predominance. 

The fleet Is battleship tophsavy, the General Board 
has been no obsessed with blg-dlsplacement, big gunned 
ship that It has failed to make adequate provision for 
what Is known In naval parlance as "Information ’’ 
Information can be gained only by battle-crulsera, fast 
scouts, and scout airplanes operating, far afield, from 
those mobile, floating bases which ore known as air¬ 
craft carriers. In vessels of this type we are as deplor 
ably weak as we are, or shall be, Immoderately strong 
In battleships. It should be the future policy of tho 
General Board to rectify the balance 

The Value of Disasters 

AN1C of judgment, induced by engineering dis¬ 
asters, has no right or place In the scientific 
mind. In the popular mind It Is Inevitable, as 
the flies of the dally press will show The workaday 
world Is controlled by its day-by-day impressions. The 
Initial success of a new invention means a "revolution" 
In the art, a subsequent disaster, involving loss of 
human life, means, for the average man, the curtain 
on the last act 

Not so with tl»e scientific mind, which, delving 
patiently in the rains, brings up many a golden nugget 
of evidence, traces the disaster to its ultimate cause, 
and writes down a series of finding*, upon which the 
art may go forward to a more secure construction 

The fall of the first Bt Lawrence HKer bridge dur¬ 
ing Its erection, when a huge cantilever, some 1500 feet 
In length, with It# 400 foot tower, crumpled up and 
fell into the river, was appalling, even to the engineering 
world, whose members might well have asked If there 
were some unsuspected law, which forbade the use of 
the cantilever principle In a span of this length and 
form. But there was no panic—rather a resolve to 
find the initial cause of the disaster by a patient exam l 
nation of the records aiuLof the fallen structure itself 
The disaster was traced to a very Insignificant cause 
—the failure of some small angle-bars, Sft Inchps In 
width, which wars supposed to bold In place the ports 
of the huge compression members which totted The 
engineers of the bridge apparently never suspected that 
these bars would be unequal to their work. They rep¬ 
resented standard Ideas of commercial bridge building 
In that day It took the failure iff this monumental 
structure with a loss of eighty lives to point out tho 
unsuspected dang* which larked in the latticing- of 
huge compression members, ss practised by the bridge 
companies. Bator rules of construction were adopted, 
and the security of big bridge construction safeguarded 

It |pok the Baltimore conflagration to teach us the 
strong and weak pdtats of our much vaunted system* 
of fireproof construction Oply when San Francisco, 
after repeated warnings, had seen the whole of Its busi¬ 
ness section shaken down and ravished by fire, did she 


set about the construction of a city which would be 
proof against fire and earthquake It was the spectacle 
of maimed and djlng passengers being slowly burned 
to deuth tn the wreckage of colliding cars that led to 
the abolition of the beating stove and tho oil lamp, and 
It wum the risk of Arc, coupled with the shm-klng Inju¬ 
ries resulting front the splintering of wooden ears in col¬ 
lisions, that brought In the era of the electrically light¬ 
ed, strong and Incombustible steel car Bo, let us hops, 
the Investigation of the loss of "ZR 2 * will iHy bare the 
particular fault of design or material, wliUh caused 
the disaster, thereby recovering for airship navigation 
as a whole such loss of prestige as it has suffered 

The Control of Atomic Energy 

T HE first announcement of the enormous potential 
energy stored up In u particle of radium pro¬ 
duced a state of the public mind which varied 
front mild Incredulity to whemeut denial But the 
proof was forthcoming, und scientific authority has con 
vinced the world that there arc substances which send 
forth ceaseless streams of energy, and (here Is the 
womler) do so with a loss of substance so small that 
it takes tlie most delicate processes of the physicist’s 
lultorutory to measure the change 
It hud long been suspected thut there was a vast 
storehouse of energy locked up In the atom, and the 
production of radium and the measurement of Its kinetic 
uctlvlty set the seal of ]Hmltl\e scientific proof upon the 
theory But, more than that, it has revealed to man¬ 
kind tlie a inuring the tremendous fuel that we arc In 
the presence of a storehouse of energy so vast and so 
Intensive thut he who shall first unlock the door will be 
possessed of a power in the presence of which all the 
vast potentialities of tlie world’s store of coal, oil, 
waterpower will literally sink into significance 

Hence It whs very natural that the subject of atomh 
energy should be well to the front In the recent Conven¬ 
tion of Chemists In this city, where some of the best 
papers were devoted to u study of the ever recurring 
question, these days, as to h«w and whence the com¬ 
ing generations will secure the needed energy for light, 
heat, transportation und tho thousand-and-one activities 
of human life In this search we hu\e at one time or 
another considered (with more or less don Id as to their 
filling the huge demand) coul and oil, natural gas, the 
energy of the earth s rotation and that of tho wind, the 
tides, and the wa>e* Waterpower, of course, Is In¬ 
cluded, und we ure told tiuiL the solar heat that beats 
U|xm tlie Sahara desert repnwc nts, in energy, the equiv¬ 
alent, dally, of some hIx billion Ions of c*ml But none 
of tla*HO possibilities Is no attractive as thut of alotnk 
energy 

It must sometimes seem to the man who considers 
tt* question of the power of the future that nature has 
conspired ugalnst us. K\ery source of (tower that we 
have learned to utilise In\olves the using up of some 
material resource at a rate almurdly more rapid than 
is consistent with Its continued availability to m a n y 
generations of nur descendants. Every source which 
seems a permanent or reasonably iwrslstent one defies 
our efforts to pul the harness to It nut the chemist 
reassures us with the statement that he Is making 
progress In his attack ui»on the most spectacular and 
the most Inexhaustible of all the suggested sources of 
energy And when we survey the happenings of the 
past twenty years, and sue to what I who uses the best 
products of science and Invention liave been pot, we 
may be reconciled to tho slowness with which we ap¬ 
proach tho ultimate goal of unlimited free power 
It was Rutherford who said "the race may date its 
development from the day of the discovery of a method 
of utilising atomic energy ” Bo enormous Is this energy 
that It will confer upon the man, or the race, which 
learns to release and control It, a power only leas than 
that of the Omnipotent. Before that day arrives let us 
bop*, that a way will have been found to put more of 
the human In what we are pleased to cull human nature 
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The monumental Roman aqueduct* arc an historical landmark. TkU ooa 
•tindi today at Tarragons, Spain 


The Chinese arc the earliest recorded bridge builders. Thia structure, built 
entirely of marble, baa both architectural beauty and dignity 


Some Aspects of Bridge Architecture 

A Bridge Should Combine Grace and Dignity With Strength and Permanence 

By Dr. Eng. Gustav Lmdenthal, CJE. 


* UOHITKCTURK,’ us ilfllncd by Iloakln, "Is the 

A nri whldi ho OInikmc* and adoriw tlw edifices, 
rallied by mun for whute\cr uwh, Unit tbe night of them 
may <**tn tribute to mental hen It It, (tower and pleasure." 
Among I be prominent edlfli*** of mankind are (he great 
bridge* Tlulr ur< hlteiture in all ooUiHrle* murk* In 
u peculiar way the iirttgmw of mankind In the art of 
const ru< t Urn, considered us uu index of Us civilisation 
and culture. 

It la a churaetcrlatlc fact tlrnt the imhltecture of 
balldlnga precedes everywliere (he architecture of 
bridges, the re«non lietug thut structure* growing to 
height und resisting merely weight and loud* are easier 
to plan and to build than ure »tru< tun** currying weight 
and load* over free *tm«v It require* of the builder 
greater HklU und Judgment to create a #e If-supporting 
atone ardi or a high-nrraded aqueduct than to erect 
u pyramid or obelisk, o palace or spire 

Thus, Hie Egyptian umMtorhul Ider* were able to erect 
4,000 years ugo manellou* temples, of ho enonnou* n 
Kite and of an unhltocturul beauty w> magnificent, tlrnt 
no structure built since then anywliere ran equu! them 
let ibe flat stone roofs of their gigantic hulls had to 
lie carried on columns, standing Uow together, for the 
art of bridging space with urclicH was unknown to them. 
It was also unknown to the wonderfully skillful Hel¬ 
lenic Architect*. Hud the ancient Egyptian* or (3reeks 
known tlie art of arch construction, they would hme 
bridged the Nile us the Homans bridged the Tiber 

The Kra of Hrldge Architecture raininenre* with the 
atone artli. The Invention of tlw an h Is nsually cred¬ 
ited to tlie Htruscuns. Alllsmgh atone an bos appeared 
ubout (WO II O, it wus many years before Homan ar¬ 
chitects were bold enough to attempt stone bridges over 
the Tiber, the first of which were built In the first cen¬ 
tury H O Homo of tUese are still in use 


of the lteimlsuuncc As it Is, througliout Europe we 
find evidence of refined architectural forms In the stone 
arth bridges. There must have also been many fine 
wooden bridges, but no trace huu been left of such 
jierbdmble structure*. 

Toward* the end of the sixteenth century, the 
opulent, art-loving Italian cities, also encouraged com¬ 
petition of designs for beautiful bridges. Tbe same 
architect* that designed their cliurthe* and palaces, 
designed and built bridges, from that period we have 
inherited Hie famous Rialto Brldgfc In Venice by An 
lotilo dn Ponte, and the beautiful elliptical stone arch 
bridge Ponte della Trinlta in Florence by Hartolemeo 
Amunuti There are also a number of smaller 
bridges, veritable architectural gems, by the con¬ 
temporary Andrea Polludlno, the leader of the Italian 
UenalsHance In architecture. The flat segmental form 
of arch make* It* appearance, the piers receive a slim¬ 
mer and more elegant form, the adjoining river shores 
nre terraced and brought Into architectural harmony 
with tlie bridge structure as a whole Decorative sculp¬ 
ture* commemorate historical events and give expres¬ 
sion to the dignity of the community The cunning 
workmanship of the bridge balustrades, the graceful 
profiles of tlie cornices, the imposing gate* and tower 
entrances, all speak to us of the ambition of the 
nmsterhullder*, of the civic pride and public spirit of 
the people, and of their love for tlie beautiful and 
harmonious In tludr surroundings. 

One hundred years later tbe leadership In artistic 
bridge designing went to France, where a great i mi raise 
lmd been given to Arts und Science* hy Louis XIV 
M Perronet wa* the recognised master bridge builder 
of that time His design* ure distinguished by elegance 
mid stateliness of proportion and finely executed stone¬ 
work He developed the flat elliptic arch, and to him 


we owe many beautiful stone bridges In France Tbe 
first stone bridge In Rt Petersburg o\er tlie Nern whs 
also from Ills designs. His method appeared also In 
the London Bridge. Perronet's bridges at Neullly over 
the Heine and the Concord bridge in Paris will always 
be regarded ns among tbe finest examples of architec¬ 
tural distinction In stone arch construction 
When Iron came Into use as a material for bridges 
about JflO years ago, it was a new material for archi¬ 
tect*. It gave birth to a new architecture, since it 
contd be used to resist tension as well as pressure It 
has obtained its most esthetic value In the large sus¬ 
pension bridges built in the last one hundred year* 
Home elegunt arch designs carrying street* and boule¬ 
vard* Hero** tlie Heine in Paris were executed In cast 
iron With iron and steel, larger spans than with stone 
became possible, and the way was open to a grander 
bridge architecture than whs ever possible in stone. 

W 1th the railroads came a sweeping change In trans¬ 
portation, In bridge construction, and also In bridge 
architecture. Today the desire for aestlietlc structures 
Is Hi niggling with uUlfUrlanlnm. Few only of the large 
Iron railroad structures have a pleasing appearance 
Tbe grout majority range from poverty-stricken sim¬ 
plicity to downright ugliness. The new material finds 
Its best expression in the graceful curves of the sus¬ 
pension bridge. In the forms of the massive or latticed 
heuin, and in the lofty and long-span arch 
Tlie very rapid development of the technical sciences. 
Including statics, led. It Is true, to great precision and 
economy In the dimensioning of bridge structures, but, 
unfortunately, tlie fact was overlooked or ignored that 
iron and steel nre subject to corrosion and ure more 
perishable than sum*. While stone bridges will endure 
for ages ylth little care, Iron bridges require painting 
and continuous cure to preserve them against the dn- 


Tbe earliest forms were, of coarse, 
crude, mostly tlie half circle on low 
abutments. With Increasing experience, 
higher and Itolder unli bridges were built 
on plbr*, many in tlie form of long \lu 
dnets and aqueduct* mn*l*tlng of two 
and three stories of HUperlmposed arch 
arcades The> were great at htevement* 
when we eoiwlder that the Homan urchl 
tecta had only ]*H>r equipment for lay¬ 
ing out their work, and that the tools 
of their urtlsans and cruftsiuen were of 
tlie slniplCHt kind 

W hut wonderful vaulted monument* 
these great masters, whose very nume* 
nre unknown, would have created In that 
wealth* age, with It* love of the beauti¬ 
ful and Its exquisite sense of proportions, 
liad these men possessed tlie modern ac¬ 
curate knowledge of the strength of ma¬ 
terials am) of mathematical static*» But 
such knowledge did not exist until less 
than 200 year* ago A few empirical 
rules, evolved from experience and fall- 
urea, sufficed for the construction of the 
architectural wonders in the form of 
castles, great cathedrals, pnlnces and 
bridge* through all the centuries, extend 
log from ancient tiroes to the beginning 



attractive elements fn the air And so 
It may come to pass that In the coming 
ages, say in the next 2*000 years, stone 
bridges, Including the great Roman via¬ 
duct* built In southern climates, where 
frost is not known, may still stand, with 
4,000 years of life to their credit, as monu¬ 
ments of a past great civilisation, while 
nothing may remain of the great Iron and 
steel structures of the present day, hat the 
stone piers and abutments, on w hlch they 
were reared Unless care Is taken to build 
Iron bridges In more durable form, and 
exercise continuous vigilance la their 
maintenance, they will surely be past their 
usefulness at some future time when our 
tall building* of the skyscraper type, In 
which the* steel frames ore protected 
against corrosion, will still be giving good 
service to mankind. 

Tbe necearity of preserving large and 
costly iron and steel bridges against early 
decay should lead to a apodal type of pro¬ 
tective architecture In bridges, as tbe same 
necessity has already dene in the con¬ 
struction of sted-fr a med buildings. In 
fact, tbe beginning hoe already been made 
With smeller steel s t r uctur e*, hy Covering 
them Wljkhr a toettsg of cement mortar. 
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But thin Is a mere substitute for paint and doe* not 
promise a sure degree of durability, since the coating 
la liable to crack off Pleasing architectural effects are 
not possible with such mongrel combinations, nor with 
the new material, "armored concrete,” where ft follows 
the lines of a framed steel or wood stru< Lure 
Concrete reinforced by steel offers great architectural 
possibilities for bridge*. It Is, indeed, the best ma¬ 
terial for rmutonry bridges of long span, but Its most 
useful function In bridge construction should always 
be In the form In which the Romans, the Inventors 
of concrete, used It, namely, In the form of an arch. 
With modern theory and resources, masonry arch 
bridges can be built of much longer vpuns than the 
Roman and Italian masterbullders dared to use Their 
longest Siam, built at the eml of the fourteenth century 
over the Adda In Italy, attained a length of 2M feet 
Concrete lends itself readily to moulded forms of dec¬ 
oration, although this can never attain that distinction 
which the stonecutter's art can produce in stone. 
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The architectural character of uamah eness and 
Itower Is nhtulimMe to an unprecedented degree in Iron 
and steel bridges of luige hIkc, and eun fun her be 
enhanced by combination with great masonry abutments 
and lower!Ike piers. Such examples we lm\e In the 
Menu! Susiictmlon Bridge (In Wales) with its massive 
slone towers rapiiorting the hen\) Iron link Lhulns from 
whkb the roadway Is huh^ikI^I, In the beautiful Budu 
l*est Rusiieimlon Bridge ami In tlie Brooklyn wire cable 
bridge ilne exumples of coiublnutlons of Jrun urches 
and Impressive stone ur« hltectun are found among the 
bridges out the Uhlne and Kibe in Herman), In the 
Hell Gate bridge o\er the hast Rhtr and In the famous 
steel anh at St I»uls and the Washington arc.h bridge 
over the Harlem Rl\er 

The majority of Iron ami steel bridges liave, every 
where, betn built for rullrouds. The mu< li greater 
lends on railroads required heu\ ler bridges than for 
mere hlghwav trHilh Irtm bridges, helng susceptible 
of ilowr compulation than stone bridges, were there- 
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rror Mdfl at Buds Past harmonises pleasingly with the Gothic churches of the city* t The Brooklyn 
ap p ropria t e tMn tf Ita stone towers, 8, Hw mantle of stone which coven the towers (84# feet 
ftStl work, hot wQl secure u satisfactory effect of mass and stability. 4. The masonry towers of the 


ri work, but will Secure u satisfactory offset of sums and stability. 4. The masonry towers of the 
dty araUteettre* 5. Not# the Am architectural treatment of the anchorages and towers of this 
suspension bridge st Buds Pm 
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fore built with an exaggerated regard for economy, so 
that they provided only enough strength to carry safety 
the prescribed loups, In most cases without sufficient 
margin for future increase of loading. As the weight 
of trulnn increased, large, costly bridges were found too 
weak n nd had to he replaced with structures of greater 
strength, but even then, no greater margin of strength 
was provided for a further Increase of loads under the 
necessities of traffic Tlieae cheese-paring economies 
have become very costly on all railroads. Because of 
this lamentable want of foresight, already, on several 
American railroads there have been four generations 
of metal bridges. Meanwhile, stone arch bridges have 
required no such rebuilding The many thousand 
metal highway bridges 
throughout the country 
taro of the same char* 
acter In almost all 
such cnatai there was 
and Is no thought of 
architecture, or of dura¬ 
bility, or of pride In the 
art. In tho flerco com¬ 
mercial coiniietltlon, the 
most naked utilitarian 
considerations are al 
lowed to govern the de¬ 
sign for spoil structures 
The art of »t**«l bridge 
building, In the great 
majority of rases, has 
thus become a commer¬ 
cialized trade whh h bos 
been prostituted, under 
the pretense of si lentlflc 
economy, to the produc¬ 
tion of the cheapest structures that will carry the loads, 
Uven so, wc wltnwwed h fen years ugo tins collapse, 
merely under Its own kind, of one of the greatest cant! 
lever bridges ever attempted 
As a matter of fact, supposing that two bridges for, 
let us say, a rher crossing are designed with equal 
strength, one of them with the strictest regard for 
economy and the other designed not only with regard to 
economy but also with an eye to Its floe architectural 
siipesrsnce, It will be found that the cost of giving 
beauty and dignity to tho bridge is Insignificant com¬ 
pared With the total cost of the whole structure 
Of late years, engineers have Increasingly realised the 
necessity of providing for the durability of their 
bridges by encasing their steelwork, as far as possible, 
In masonry or other non 
credible material A no¬ 
table case of this Is the 
Tower Bascule Bridge 
serosa the Thames, Lon 
don. Here, not only was 
an outer wall of pro¬ 
tective masonry built 
around the main steel 
towers, but this ma 
sonry was designed to 
harmonise with tlie ar¬ 
chitecture of the Imme¬ 
diate surroundings of the 
bridge The result, from 
the architectural stand¬ 
point, Is highly success¬ 
ful. and the Gothic tow¬ 
ers Iwrmonise pleasingly 
with ► the suspension 
trasses, the roadways 
and the bascule portions 
of the main floor. If 
cure Is taken In paint¬ 
ing as much of the steel¬ 
work of this bridge as Is 
exposed, there Is no rea¬ 
son why Its life should 
out run luto tho thou¬ 
sands of years. 

The latest notable recognition of the call for per¬ 
manence in costly bridge structures, and for architec¬ 
tural effects which will express the mala constructional 
feature of a bridge, is the North River Bridge across 
the Hudson River, New York, which, because of its vast 
rise and monumental character, to say nothing of Its 
argent utility In the transportation problem of the met¬ 
ropolis—calls loudly both for architectural dignity and 
the assurance of iiermunent life 
The principal elements In this structure are the cables 
and tho towers. The preservation of these will be met 
by encasing 4be cables in continuous bronse or copper 
tubes imperious to the weatlter, and In the case of the 
towers by clothing them with walls of masonry through¬ 
out their entire height Hie huge anchorages, 400 feet 


square by over 200 feat high, are built of masonry by 
necessity, in order to secure the needed mass. The 
skeleton steel towers, were they not dothed in masonry, 
would look to any but the eye of an engineer entirely 
too frail, and lacking in dignity for the Important 
duty they have to perform. Considerations of per¬ 
manence and architectural nobility are the motives 
which have prompted the clothing of these huge t ower s 
in their mantles of enduring granite. 

A Mew Theory of Flight 

A GRRMAN Inventor, Gurt.r uuentbnl, tan been 
studying for some years the wing structure of 
large birds, the frigate bird being taken as a type* body and toward the tips. 


The Forth Bridge, Scotland, with its massive tubular compression members, 12 feet 
1710-foot main spans, gives an impression of strength and 

He remarks “Since the bird without any expenditure 
of energy not only lifts its own weight but is also still 
driven forward, It seems certain that If we can discover 
tho source of the energy by which this Is accomplished, 
•we shall have gained Information very useful with re¬ 
spect to the driving of air craft By means of the pro¬ 
peller the motor creates an exclusively forward drive 
to overcome the backward pressure acting upon the 
airplane. These pressures are produced by the com¬ 
bination of the head resistance of the body of the craft 
and the rearward slanting pressure of the lifting Im¬ 
pulse beneath the wings. If we could And a way to 
eliminate these resistances, we should at once be able 
to lower tite required power of the motor ” 

Countless experiments and observations extending 


the surrounding air bf the egftfhBy 
from a study of the Inagltafiaal profile of the frig¬ 
ate btird it can very readily be see* that the paction* 
of the wing adjacent to the Middle portion of the wing 
from the “shoulder* to the “efoow* end from the 
“wrist* to tbs tip have bn obtteue direction with rennet 
to Hie lateral current Beeiupe fcf thle fbet thebito 
principle comes Into Operation a 
Is created. 

LiUenthal next built a new 
entire bird and ttoitettag the lougtitotinal profit# of the 
frigate bird wing, In this the mdttoh of the pann e taf s 
showed that the vortex of air stowed off toward the 
*p—toward the ttpn 
the c u riu n t of air wen 
so strong that oven at 
tite ends the peonante 
flew out tit the longttu* 
dine! direction of the 
wings. In other words, 
directly cross wise. The 
direction of the pressure 
of the air resistance up¬ 
on the root and the tip 
of the wtng Is t h er efo re 
no longer slantwise to¬ 
ward the rear, but ro¬ 
tated at a right angle in 
the longitudinal direc¬ 
tion of the wind Hence 
there Is no longer re- 
risteat direction of 
force, but only the buoy¬ 
ant Impulse. In the mid¬ 
dle of the wing where 
the current of air | 


In diameter, and Its two 


strongly against the downward bent forward edge of 
the wing, the direction of the pressure is inclined for¬ 
ward At this point the driving Impulse Is entirely 
forward. On the upper surface of the wing a suction 
begins to be exerted, but the direction of this lifting 
force cannot be exactly determined. He next exposed 
his models to freeh sea breesea. 

As be had expected, bis planes and models were sub¬ 
jected to a remarkably strong upward drive—so that 
not only the head resistance of the forward edge was 
overcome, but the freely movable experimental planes 
wore moved In front of the plumb line. The excess of 
the forward Impulse over the bead resistance needs be 
but slight, since It produces a constant acceleration. 
The largest model had a wing surface of 80 eq. m. It 

was obs er ved in these 
large models that there 
was a backward bow of 
air under the tall also. 
In the case of real birds 
this current of alrstrikee 
the soft plumage of the 
body and thus 
comes the bead 
ance of tho latter.' 



The famous Rads atari arch bridge at St Louis, a bandsaws dsrigU 
abutments. Right: Beautiful arch readway bridge ef 841-hoi 


over a period of many years, Into whose details we 
cannot well to, led Lmetathal to construct an artificial 
plane having a cross section similar to the middle putt 
of that of the wing of a frigate bird. The ftgfie was 
first placed in u room carefully protected frofo egterhal 
air currant* and set la rapid motion, the direction of 
the currents thus produced being shown by small pen¬ 
nants placed on the upper and the lower rides of the 
fraihe. On the upper ride of the plane the current of 
.tor followed the curvature of the profile exactly, whereas 
on the under ride of the plane a vortex was produced. 
In such a manner that the air flowed along the under 
rids or the plane from book to /reef w h ere upon the 
spirals of the vortex wound t h emselves outffard like 
the horns of a ram and flowed off right and left into 


for which we gro 1 
April, WUiMi 
airplane. 


dudes that when the 
wind lacks the “friction 
buoyancy* birds are as 
unable to soar as they 
are in a deed calm, even 
if the bird had acquired 
a great forward velocity 
fay meant of beating its 
wings and volplaning; tt 
would stilt ha unable to 
soar. In both eases it 
would lade the source of 
energy given by the 
buoyant impulse wtibsut 
which source no work 
could be done. 

Uhentfcal does not het- 
* state to declare that the 
large model he hkuMfi. 
to A.**. (StottJwt) tor 
to ft, tor tom ot Un ti/im in 


B irons* « Am is---— _ 

Srt wtor* tttoJMn* Xtoptu* ok tor mUm pt 

toNi pmm to tte Mttium. tofetottatotf 

•at fartod orto to Ml UtortWH. frrltoHtto t» Jtototo 
ton. wtoto tort to pprtod to pto tott . tt t, 

to 0etm«n wrtwMt^rtMto** 
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Prom Trireme to Dreadnought 

Ik Development of the Warship from Ancient to Modem Time* 

By J. Bernard Walker 


JL wy flafnlft date at mu 

ittM wbtt the worship, 

•stt !» moot crud* tom, 

Mm into aartttono. It ti 
p M XM i that tarn tb* «u> 

Itagtdiwtfc* mariner found 
H ndriimbb to sorry with 
Mm ontttor ikteAM, for we 
fcfcnr that «m cwuurie* bo- 
fiw» tko Christian era, thorn 
ttnttorfol W traders, tfa* 
jpbotttftfuoa, were armed suf- 
fWeotly to protect them- 
M>fM against tlie pirates 
that infwted the tradio# 
routes of thaw days. The 
dmtopuMQt of tlie warship 
Is rtscessnrUy associated with 
tte development of the mart 
chant ship. In fact, tho one 
grew put of the other The 
difference between the two 
was that, whereas the mer¬ 
chant ship relied principally 
upon its Mil power, the war¬ 
ship depended principally 
for spaed and maneuvering ability upon ft* Oarsmen* 

Our earliest record of sailing ships is to be found 
upon those wonderful historical sculptures, engravings 
end paintings with which the ruins of undent Kgypt 
abound, 

Egyptian seamans h ip, however, was confined almost 
entirely to the navigation of the Nile, nod It was 
not often that their vessels ventured beyond the Nile 
delta Into the waters of the Mediterranean* To them, 
however, must be credited the familiar form of the 
ancient ship, with Its curving prow and lofty stern, and 
with Its long bank of rowers. This form persevered for 
some 9000 to 4000 years, and may be seen (of course 
greatly modified) in the ships of the Greeks, Homans 
and the Venetians. 

The first great race of seamen was undoubtedly the 
Phftontdans, Whose enterprise carried them throughout 
the full length of the Mediterranean and ultimately 
through tba Straits of Gibraltar and to the coasts of 
Britain. 

We fcnow from the Syrian sculptures that the Phoe¬ 
nicians, ss early as 700 B.O, ware building blrames, 
with two banka of oars, and that their vessels must 
liave be*t seaworthy and themselves great navigators 
for those early days, Is shown by Herodotus, who re¬ 
cords that Neco, king of Egypt, foiling to build a canal 
from the Mediterranean to the Red Sea, sent a crew of 
Phoenicians on a voyage abound Africa, which, wonder* 
fhi to relate, they succeeded In accowpttslttiig, leaving 



data W the &Mdif brittle , Typical Reman Trireme ef the Punic Wan 

j** ; 

rttnett frofa tlie Hed Boa ami coming back through the Medl- runotin countries to 
found terra flea n, the British Kraplre, 

□rings It la probable that tlie Greeks modelled tlK.tr earlier the great bond hctwi 
Kgypt ships after those of the Phoenician*, uml wo present an the untiring pro vine 

Illustration of the type of Greek warship which took nutlng description oi 

almost part in tho battle of Ha lamia The meagtr records of he *i**ukH of the *l»l 

t was history full to tell us Just when it wus that the ship the lofty masts by tl 

« Nile followed In Its atructure that of the skeleton of the fish, jurda forward he 

them, with backbone and ribs, but we know that the Greek Hume, and aft, the 

of the ship was provided with keel and ribs to whh h lutter giame-net k He tqieH 

n, and the ship's planking was fastened by means of troe-nnil* and finally, of the eg 

«d fhr or pegs of wood. Tliere waa also u certuin amount of with h fringe of cur) 

course use nude of branxe ftttil*. A single must with one In America to know 

oroan* square sail was used, and this was characteristic of l*ed their fighting fl 

the early warships for many centuries, limber tell* us prepuruthm only at 

ly the tlmt the Greek worship was mturned by from twenty to e\er, Rome wan pn 

ighout fifty rower*, who aat upon transverse seats or thwarts. until the Punic Wii 

mutely There was a cabin forward and another aft On tlie appreciated the new 

ista of forward cabin deck waa the lookout, und at tlie stem Roman* defeated ih< 

of the alter cabin was tlie het mania u, the Greek ship hundred quinqulren 

Phoe* having two steering oars, one on each side of the stern vessel* with five and 

retmm, post, which were connected by a cross bar to which was Tlie first warships 
i must attached the tiller The stem of tho ship was curried open lamia. Then < 

gator* up In a huge sweeping, ornamental tail Up to the year after enclosed *tn»< 

ho re* 700 BC., the largest ship* contained fifty rowers, ar- castle ami poop, ni 

canal ranged In a single bank, but later an upper deck was ueously with It, a ce 

rew of added and a second baokeof oars, sut b ship* being the two detk "true lu 

coder- known as Ureases, and thi* waa sucvended by ship* with other offltlain. Thw 

Saving triple banks of oafs known as trireme*, of which no became complete^ c 


loss than one hundred were 
used at the haltle of ftalo- 
iiiIh An invariable feature 
found on ull wunthipe was 
the rum, which consisted of 
a imuodve projecting spur 
lielow water level, and an¬ 
other nun-like arrangement 
to strike the ship between 
wind and water Ramming 
was tho prlnritiul tuetlc em- 
plowed lu unrient sen fight¬ 
ing, and it sometime* hap- 
liened that the attacking boat 
suffered only less severely 
than the enemy 
As the Greek* followed the 
Pliocnh Ians, so did tlie Ho¬ 
man* tlit Greek*, etuh de¬ 
veloping and enlarging the 
whl |w of predecessor* The 
Unmans nre prlnrtpuUy to ta 
rein* iuIm red for the develop 
meat of tltdr men hunt ma- 
line with its famous corn 
ship*, wlilth brought the 
produce of distant Mediter- 
ruDetin countries to Home In Homan lilstoi*}, um with 
tlie British Kraplre, the Roman men lmnt marine whh 
tlie grout bond hetwein tin Imperial seat of power and 
(he untiring province* 1 ucian hus left a most fosef- 
nutlng description of his visit to one of thene ships, and 
he siieuk* of the ship* cabins, of the sailors, mounting 
the lofty masts by the rope* and running out along the 
jurda. bomard he notes the prow bearing the ship's 
name, and aft, the ve**el sweeping up into a glided 
gooMp-neric He tqieuk* of tlie capstan and the wind!as*, 
and finally, of the captain, an honest fellow, bald-imied, 
with u fringe of curly liulr ” It sliuuld Interest us here 
In America to know that the early Homans extempor¬ 
ised their fighting fleets, and that Hay set about their 
preparation only at tho approach of war Later, how¬ 
ever, Home was provided with de<kH, but It was not 
until the Runic War that tld* great military peoplA 
appreciated the need for a navy We know that the 
Romans defeated the Carthaginians with a fleet of one 
hundred qulnqulreme* and twenty triremes—that 1% 
vessel* with five and three banks of ours 
Tlie first warships of all early nations were undecked, 
open iMMits. Then came the erection of forward and 
after enclosed structures, corresi*aiding to the fore¬ 
castle ami |loop, and following that, or contemimni 
ueously with It, a central gallery or platform connected 
the two dock structure*, for the uhp of the captain and 
olhtr oftit lain. Then a* ship* Incmmetl in rise, they 
became completely decked, and tt|>on the deck of tlM 
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Spanish two-decker of the Armada, 1M8 Tbe “Vlctery” of Nelson's day—a H um d e char 


lighting eallpy the troop* 
were stationed, the rowers 
being below <leck The Ro¬ 
man galhjH grew to formid¬ 
able slxe Tin? single forward 
iiihki with a fighting top wow 
retained, but for speed and 
power reliance was placed 
upon tbe oarsmen, the banka 
of oars being Increased from 
the original slnglo bank up 
to as many ns lira Then 
has been a hot dtacuodon 
ttwong the student* of >tn 
dent warship construction 
an to whether the oarsmen 
were piufed In sueeesshc* 
tiers above one q not her, or 
wltetlier they were not ar 
ranged on one deck with each 
two, three or more seta of 
nara operated through tbe 
same porthole, the oars be¬ 
ing of different length to on 
able tbe rowers to dear each 
other The argument In fa 
▼or of the super-position of 
tbe banks of oarsmen Is 
stronger, and certainly more 
agreeable to tbe pictorial 
records that have come down 
from ancient times. 

Limitations of space for 
bid more than a passing ref¬ 
erence to oar Illustration of 
a typical Venetian galley 
The Venetians had a notable 
share In tbs development of 
both the merchant and the 
warship In early and raedheval times In the Mediterra¬ 
nean. We notice that the famous lateen sail which is 
still a favorite type In Mediterranean waters, was con¬ 
spicuous on the Venetian galleys. The vessel sliown Is 
three-masted, and It marks a considerable advance In 
sail power over the earlier type* of which mention has 
been made above The advantage of using longer oars 
led to the adoption of an outrigger frame-work which 
was a continuous structure, running the full length of 
the ship In the woke of the oars Ultimately, this was 
provided with outer bulwarks for the protection of the 
rowers and the fighting men. Tim galley hns always 
held a conspicuous place In the annals of naval warfare, 
particularly of naval development, and the Venetian 
galleys were Justly famous In tbelr duy Hvtm In mod¬ 
ern times tbe genius of Italian naval construction has 
left a profound Impress ui>on both the ships and tbe 
fighting material of our modern navies. 

We have spoken of the Phoenicians as holding a high 
place both In navigation and seamanship among the 
ancient maritime peoples but we think that even they 
must yield pride of place to the Hcnndlnavtans, than 
whom a more daring, robust and capable race of sea¬ 
men has never existed. Unlike the cumbersome boats 
of their contemporaries, the ships of the Viking mar¬ 
iners were built with fair, easy lines, and with a splen¬ 
did sheer, which carried bow and stern well above the 
reach of breaking sons. Not only did they navigate 
fhelr own coasts, but the Vikings did not hesitate to 
reach out Into the unexplored ocean to the westward, 
nod It Is now generally accepted that tbe Vilclngs landed 
In America several hundred years before Oolumbu# him¬ 


self. Bow they did tbelr navigation. It is Impossible 
to tell The sun by day and tbe pole star by night and 
a certain fine instinct for the sea were about all that 
they hnd to depend upon. That such open craft as tbe 
Viking boats could outlive the Atlantic gales was proved 
during the time of the Chicago exposition, when a boat 
modelled after the remains of a Viking boat which bad 
been discovered In a burial mound In Norway was sailed 
across tbe Atlantic for exposition at the Chicago fair. 
Leaving Bergen on May first, she reached Newport, 
Rhode Island, on June Idth. Tbe captain stated that 
the “Viking” bad proved herself to be an excel lent sea 
boat, and tiiat under her square sail to which a flying 
jib was added, she was able to make a speed that com¬ 
pared well with that of modern merchant vessels. The 
Vikings were a hardy race^antl tliey never appeared to 
have made any effort to bouse In tbelr boats, which were 
always long, lean, open and probably tbs fastest vessels 
afloat In their duy Tbe rowers tot on thwarts, and. 
Indeed, the vessel was In many respects similar to the 
open lifeboat of modern types. For site!ter they used 
a pair of crutches with a ridge pole laid bet w een, over 
which canvas was stretched; and the boat was steered 
by a rudder which was copied on the starboard side 
Our Illustration showing a French warship of 1883 
marks the dosing of the period when ships were pro- 
ladled by a combination of oars and soils, and when the 
fighting was dons at close range by archers and cross- 
imwunen, or by means of stones and weights thrown 
from croesbows and catapults, or buried from tbe fight¬ 
ing tops. This curious ve ss el shows a bowsprit rising 
from a forward fighting platform, and aft we note the 


jsA sdusA 

v tmw joeqr vwpt 
which was destined to be * 
characteristic featured war¬ 
ships of the fiponleb Ar- 
flghttog with artillery which 
was just abptt to open. 

The next otostretton la 
order Is that of one pf the 
ships of the ftfiHdsh Ar¬ 
mada, which sailed toward 
tho doss of tho rtstaeiitii 
century. Here wo note, as 
compared with tho French 
of tho of tho 

14thoenturr,thata third mast 
added and that tho 
faro and mala masts have 
grown In height until they 
carry topsails and em &>'- 
gallant mils. Tbs crude 
cannon of that day of tow 
power and short range are 
carried on two darks, and it 
will bt noted that tha above 
water ramming stem head of 
the early days of the war¬ 
ship still survives In the 
huge atom {rises with its 
super-incumbent dragon. 

Once the oar had given 
place to tbe nil, and the 
bow and arrow to the gun, 
tbe lino of development was 
obvious, and ships of the 
seventeenth and eighteenth 
century grew steadily In rise 
nnd sail power until they 
reached the great three-deck¬ 
ers of the Nelson period. 
Tho largest of these craft curried as many as 130 to 180 
guns. One of our Illustrations shows the “Victory,* 
Nelson’s flagship at the battle of Trafalgar, as she must 
have appeared when under sail. 

The wooden sailing ship held Its own until tho second 
half of the nineteenth century The first radical change 
began with the Introduction of steam as an auxiliary 
to salt power, and the steam frigates of which oar own 
“Hartford” is a conspicuous example, held sway os the 
most formidable type of fighting ships for many yeans 
and figured largely In the nova! operations of our 
Civil War 

Too much stress cannot be laid upon the Introduction 
by Krtasom of the monitor—n vessel of steel with a 
low freeboard of a foot or two, with nothing above deck 
but a single armored turret with a couple of heavy 
guns. A few years before the appearance of the mon¬ 
itor, the French bad plated the sides of their steam 
frigates with iron, and It Is the ultimate plating of the 
monitor and the Iron-plated frigate, together with the 
development In naval marine engines and the power 
of the gun, that led op to the development of the mod¬ 
ern armor-plated battleship, a notable example of which 
Is oar own “Oregon.” In this ship we have the heavy, 
18-tuch side armor piste, the heavily plated turret, and 
the guns carried entirely behind armor The freeboard 
has been raised to 18 feet, In order to give sea w orthl- 
nese. This brings us to the year 1888. 

Tbe final step In the development of the fighting ship 
was the Introduction by the British of the dreadnought, 
In which tbe mixed battery of 12-1 net), 8-Inch and 6-loch 
guns was abandoned, and a single caliber of 12 inches 
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«u substituted, with a few small oatl-torpedo-boot 
guna, The Dreadnought was a ship of about 17,000 
tons displacement, 21 hoots speed, II Inches of armor, 
nod she mounted ten 12-Inch guns, From that time on 
the development has been In the direction of Increasing 
the caliber of the gun, thickening the armor and in 
creasing the steaming radius, and providing cellular 
compartments along the sides as a protection against 
the submarine. The “Pennsylvania” may be taken os a 
good example of the highest development of the modern 
fighting ship. She carries twelve 14*inch guns behind 
18 Inches of armor, and Is protected hy 13Vi Inches of 
urxnor at the water line Her speed Is 21 knots. 

A new type has been developed hy the British during 
the war which may or may not become permanent, and 
this Is the “Flood,” a vessel 880 feet In length over-all, 
of 42,000 tons displacement and mounting eight 15-inch 
guns, the ship being protected by twelve inches of face- 
hardened armor A remarkable feature about flits Ves- 


wlth materials boiling at lower temperutures, und thux 
securing a ready starting, ease of cuntnd und smooth 
running of the engine. Thanks to an addition of guso- 
line, the specific weight of tetmllne Is reduced to a 
figure intermediary Mween those of engine gasoline 
and benxol, thus doing away with the necessity of any 
material alteration of existing carburetors. 

Comprehensive tests nt the Internal Combustion En¬ 
gine and Motor Car Testing laboratory of the Berlin 
Technical High School have shown a mixture of l 
part by weight of tetraline and X part by weight of 
the usual engine gusollne to give the most satisfactory 
results (approximately equivalent to those obtainable 
with bensol) When lighter gasoline Is used, the |s>r 
rentage of tetraline can be augmented thus insuring 
even better performances. Similar results are ob¬ 
served when using bensol in the place of gasoline aa 
additional fuel, when apart from the m!vantages aliove 
referred to (especially an extreme chhc of starting), a 


The well known expert Wn Ostwald. lots made ex¬ 
tensive tests on such tetrallne-lieuxol mixtures, about 
whtrh ho writes as follows A mixture of equal pnrts 
of tetraline sad 1 n>uso 1 constitutes a remarkably good 
engine fuel, readily starting and burning without any 
hlt<*h No alteration of existing nonles Is required 
The fuel has a high energy capacity, yielding a high 
number of kilometers per liter Vo difficulties of any 
kind have been exjierienred -By Dr A Oradenwitt 

Buslnem as Usual While Moving 

ITH1N a cuiniiaratWely short >,«<« memory can 
carry us bulk to n time when a house-moving Job 
of any norl whs an undertaking of considerable note 
Todny th« ordinary dwelling Is shunted about from one 
plain* to another, moved across half the town, turned 
around, H nd otherwise treated as tlsiugh Its transporta¬ 
bility were equal to that of the Mg truck that does the 
hauling 



Ml la the fact that this heavy gun power, armor pro 

taction and great rise are associated with _ 

a spaed of 82 knots. 


A New Engine Fuel 

AT the meeting of the Society of Oer- 
ii man Chemists recently held at Stutt¬ 
gart, Dr, Schramh, private lecturer at the 
University of Berlin, made an interesting 
communication on a remurkuble new en 
glue fuel derived from naphthaline Gor¬ 
man engineers are, under present econom¬ 
ical conditions, anxious to find new 
sources of engine fuel in the home supply 
of raw materials. Though the use of 
naphthaline had even In pre-war times 
been suggested, endeavors made In this 
connection had so far failed to give any 
positive results on account of tlie high 
melting potnt of that material, solid at 
ordinary temperatures, as well as of the 
complicated preheating devices required 
to melt and gasify It 
According to the new process made 
known at the meeting, naphthaline Is by 
chemical means converted Into a new 
liquid compound, bearing the somewhat 
com pr ehensive name of Tetre-hydronaph- 
thallne, but termed Tetraline for the sake 
of sho rt ness, which lias proved to be a 
sarpllalugly satisfactory engine fuel 
The new fuel Is a liquid clear as water, 
of the specific weight ATA, having its 
boUlnjf point at 205 deg Gent and the 
cowtAnqr of which at low temperatures, 
on account of ty* low treating point (-38 
deg. peni), c om pares favorably wtth'that 
hjNtinoL The high boiling point and a 
W> point lying at 78 deg. pent make 
tetraline an especially desirable fuel fbr 
the frjfroompfeselon internal compression 
engines constituting the ultimate goal of 
prtacrtt tstttodes to engine construction, 
its Ugh heattag wtiue UV00O calortre/kg. 
«g u tmnlnwm) Insuring a remarkably 
high o ut p ut ip U Wotted spare, such os 

Nt** rtsrttito m Wffiul would «Uo< 
ftUwNun titfuttae cun ts well be used 
In p rseSO t engtnft fypse designed for pe* 
trtd me* operation, by miking it 


greater Increase of enerjn In the fuel tank Ih obtained 



Btffct'rtwy 


NMhw ef brick that was meved forty feet, sidewalks and oil, 
wttkeut say tatemptien to the bustosN 


riw* only possible kind of Itouatwnovlng undertaking 
that «**U nu>btxl\ excited In the present 
generation Is one that our fathers would 
have brawled, without argument, as ut¬ 
terly Impossible 

One of the most thkltwh jotw of the 
sort we have seen in illustrated on this 
luge The brlik building Ih always the 
Mine of the honNe-iiiover—there arc m* 
inunj places where it cun break apart, 
ho nniiiv different courses that a dan 
gtnms tra« k, mice sUrted, may pur- 
Hue, Nevertheless, brkk bulldlngH are 
moved wllli consldomble confidence— hh 
i he picture show*. This structure was In 
the swatli tluit whh being cleared fn <i*u- 
noctlon with the widening of Sccoifd Avc, 
Pittsburgh. U huh eight stories high, 
awl 11 luiuscd n busy business. It was de¬ 
rided to hu\c tI il building by shunting It 
iHitk fort* fret on to ti new site But 
wluU of the bUMtwm? Ixigirelly It might 
Heem thut this ought to move out pending 
tlie shifting of the building Hut there 
was no place to move to, so It was decided 
to move the business along with the build¬ 
ing Ho that whh tlie arrangement made 
wllJi the contractor—and at eveiy moment 
of the long-drawn-out moving Job the of¬ 
fices and storerooms In tin' structure were 
on n basts of * business nx usual ** 

Gas, water, rewer, electric light, steam 
lieat und imwer for the elevator, and tele¬ 
phone connections were nmlntatned at all 
times. An ele\»tor running in a moving 
building is iM>rlui|m something really new 
under the sun Another curious feature 
was that the reinforced concrete side* 
walks, bring part of the bonding and 
necessary to cover the cellar extension 
under the new site as well as antler the 
old, were supported hy beams attached to 
the steel frame of the building and moved 
along with the rest of the establishment 
The building was raised twelve Inches, 
moved forty feet, and deposited on Its new 
foundations without a hitch. The feat 
attracted no Utile attention in Pittsburgh 
* alL the crowds making the task still more 
difficult 




















btructaraJJy, the American airplane ia aa safe aa it is humanly possible te make a flying machine. Its win fa are tested with sand bafSi as shewn in thin view, ae 
as to apply a load or atrain many times that encountered In all kinds of flying The factor of aafety runs very Ugh 


Can the Airplane Be Made Safe? 

Why Airplane Fatalities Take Place and What la Being Done to Make Flying Safe 

By Harry A. Mount 


T IIB biggest »ntl most Important problem ronfronilng 
the pioneers In commercial uvtutlon la to make fly¬ 
ing safe For, In spite of nil that has been said and 
done to prove the contrary fact, flying today ia not safe. 
Tills statement, howe\tr, needs to be qualified, for the 
term "wife” Is u relative one 
A number of disastrous accident* have taken pluco In 
the past few immtlis, us we all know Aud these seif- 
same accidents have served, perlmps more tlmn any 
thing that has >et occurred, to warn the layman of the 
dangers of flight* The owner of six fl>fng fields from 
which hundreds of passengers weekly liave been carried 
on aortal sight-seeing tripe. Is authority for tlie state¬ 
ment that these fields and others have been practically 
deserted In the past few months, so profound has been 
the effect of these accidents on the average Individual 
Now no known method of transportation Is absolutely 
safe, whether by rail, by bout, or by automobile A 
roan takes a chance with life and Umb when lie steps 
on board u street car But lbo chance of accident Is so 
small tliut he rurely gives the mutter u thought 
Admittedly, flying Is dangerous, but just how dan 
gerous? Probably the extent of the danger Is exug 
Iterated In the popular mind A statement recently 
Issued by tlx; Manufacturer* Aircraft Association, cov¬ 
ering the period of six months ending July Wund tills 
Includes part of the recent series of serl 
our accidents—showed that the 1200 com 
merclul aircraft ojieruting in the United 
States flew approximately 8,250,000 miles, 
and that as a result fifteen persons were 
killed and 48 ware injured in 27 serious 
accidents. Bight of the fatalities aud 32 
of the Injuries the statement btunun on 
lack of terminal facilities, of air routes, 
and of storm warnings, or to reckless 
stunt flying—all of which could have been 
prevented had there been a national air 
policy Deducting these preventable cas¬ 
ualties, there was one death for each 
404,285 miles flown and one Injury for 
ecu h 205,454 tulles flown. 

Yet tlwt Is not safe enough. It means 
that In making a trip of a hundred miles 
by plane a man takes a chance of less 
than one In 500 tliut lie will not arrive at 
bis destination ulive, and double that 
chance that lie will be Injured It means 
that of eviry live hundred passengers (or 
less) carried, one will ht&ntred and two 
Injured. If the rullronds maintained an) 
such casualty rate, they would kill off 
their entire force of engineers every few 
months. The airplane must compete with 
the railroads In the commercial field, and 
to do so successfully a trip by air must 
apprntuh the degree of safety that the 
railroad afford*. 


Happily, a critical review of tbo facts upon which 
the figures quoted above are based shows that they 
make the worst of a laid situation. Of the 1200 air- 
(.raft Included In the report, about 1000 are operated 
under the supervision of responsible manufacturers or 
transportation companies. The other 200 come under 
the classification of “gypsy flyers." Many of the planes 
operated by responsible organisations and practically 
all of tbe “gyjwy flyers'* are war machines converted 
to commercial purposes. They are not as safe as It la 
jMwsible to build planes today Most of the accidents 
liave occurred among the two hundred “gypsy flyers." 

The risk to aircraft arises from three mala sources, 
and the preventive work being done Is following tbe 
three broad channels these suggest, vis. first, the con¬ 
struction and air-worthiness of the craft, second, the 
operating personnel, and third, the landing facilities 
and organisation 

The first Is a problem for tbe manufacturer, for it 
concerns the mecliunlsm Itself Mo high a factor of 
safety is maintained by all the large airplane makers 
In this country and so far has the science of design 
progr e ss e d, that any up-to-date standard make of plane, 
given proper cure and Inspection, may be depended 
upon absolutely not to fall In the sir This, of course, 
does not apply to rebuilt war machines or those which 


are not properly carad for In thrir regular ser vice. 

In the matter of motors, however, there Is a very 
different situation. Tbe motor Is the “sore qxit” of the 
machine, mechanically Present-day aviation motors are 
wonders In reliability compared to those In use a few 
jeura ago, but tbe beet of them still are unreliable. A 
pilot can never tell when his motor Is going to “quit on 
him," and be never feels entirely safe, therefore, unless 
U# Is within gliding distance of a landing field* Hie 
difficulty seems to be that the high speed internal com¬ 
bustion engiue Is basically unreliable* There are a 
large number of rapidly moving parts, some exposed 
to very high temperatures, which cannot be dispensed 
with, and there is always the danger of failure In one 
of these parts which will put the motor oat of com¬ 
mission. 

Two things are being done to lessen this danger 
Motors are being built heavier than the war motors. 
This does not mean, however, that tbe machines are less 
efficient, for so fur it has been possible to make a cor¬ 
responding Having In weight In the airplane. The dan¬ 
ger of motor failure is l es s ene d In a large plane by a 
multiplicity of motors. Mpst of the twomotorefl skips 
are able to fly with one motor “dead." There are also 
under experiment various schemes for gearing several 
motors to a single propeller, so that one or more of the 
motors can be operated at one time while 



others are held Idle as a reserve. The 
added weight and unreliability of gears, 
however, has been against this schema 
Two manufacturers have pyprosaed the 
hope to the writer that the steam engine 
can be brought to a state of perfection so 
that it can replace the intern*! combus¬ 
tion engine on aircraft Theft la a*hf to 
be at least dps promising experiment along 
tide line being conducted ih this country* 
Of safety devices only on* holds prom¬ 
ise that It wttt add much to the safety Of 
air passengers, and that Is the par arii u te v 
Perhaps the average man does not relish 
the idea of stepping oft into asm with a 
tttttoankeabcg t»*a**ki*$fe Bttt, as 
a last resort, he towfld do it, and the 
whdNfc that he will live to teft tit his 
peritoe -are greater by flrir than H he *ate 
dropped in the QlMto of th* Atflwtfe toon* 
a etottoc ^thugtMhy ff eeerve r abbot 


The pttMbU Is to the aviator of 

marina traveler. And the chances _ .. 
many times greater than these 


tefear Mt* fMtttwr k to A* 
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tefttot l* w* important Aoddsnts rarriy 
Mflpaft frsohtos th* fly* or hU ottlsUnt* 
ara tfroomps te tk. The fact that many acd- 
dMtfa topped becttOM the pitot takas tool- 
ilk<«hiM oefht ratter to be Attributed 
to the third source of risk—to defects Is 

"TXZ. third dsas of risks—landing 
fletds tod organisation—that there Is room 
far prest topravanwiit and in which there 
IS tbs promts* of quick results. The Os- 
Tijopmsnt of landing fields will of coarse 
be stow—fast as slow as the development 
of coosnerdol aviation. In all the United 
States ttore sre now only 2H adequate 
municipal or civilian air ports, yet ter¬ 
minals sre ss noesssary to aerial trans* 

Patton ss they sre to sldpplng or rail¬ 
ways. Rvary added flying Hold Is an 
added factor of safety to commercial avia¬ 
tion It reduces the chance tbat In an The parse! 
ecn«rgoocy a plane will have to land In a pk 

fence corner or a highway 

So far, this country has lagged behind 
all other Important nations, in falling to provide na¬ 
tional air laws. Those few States or commuultliM 
which have attempted local legislation on the subject 
have found It difficult or Impossible to enforce, their 
regulations. 

There has been no way to atop such dangerous prac¬ 
tices as flying unsafe machines, flying without the pilot 
having proper training, flying over crowds, dangerous 
stunting with passengers, and so on. 

In a recent conference with Secretary of Commerce 
Hoover, representatives of commercial and civil avia¬ 
tion received the definite assurance that a law provld 
log a registration system and a code of air traffic laws 
would be drawn and presented to Congress at the first 
opportunity 

A second step in this direction, and a very important 
one, has just beat taken by the Underwriters 1 Labora¬ 
tories. The actual and prospective developments In the 
use of aircraft in transportation of both freight and 
pausengrrs have created a demand for Insurance pro¬ 
tection for the capital invested This demand Is now 
being met by certain Insurance companies, and the or¬ 
ganisation of aircraft departments Is being seriously 
considered by otliers, for It Is foreseen that aircraft in¬ 
surance will become of large Importance. 

Analysis of the problems encountered by the aircraft 
underwriter has been undertaken by the Underwriters' 
Laboratories under the supervision of Vice-President 
A H. Small The Importance of this development lies 
In the fact tbat Hr Small and his associates have de¬ 
vised a registration scheme for both pilots and aircraft 
and presumably no airplane can now be Insured until 
the rules laid down under this registration system have 
been compiled with. 

It Is expected this system will prevent the Issuance 
of insurance on a craft unsafe mechanically, which Is 
driven by a pilot not fully qualified, or which la subject 
to too great risk from any other cause. An airplane 
Is too costly to operate on a commercial scale without 
Insurance and It la believed this step will have the 
effect of materially reducing the chances of accident 



The parachute has don* much to make lying safer While It Is not the most 
pleasant sensation to step out late Mace and depend on a little 
silk bag. It la better than Wag dashed to death 

rovlde no- and therefore tlie Dumber of accidents. In Europe cow- lo^orlng 

mmuultles morrial aviation is heavily subsidised 1>> tlie govern 1 ~mIu\r1m 

he subject meats, while In this country U must "stand on Its own and 25 tin 

'orcc. their legs" and must pay Ita own way. Thin makes the Btund 17 deg < 

of the Insurance companies doubly effective. formation 

roos prnc- In closing It ought to be noted that one of the largest 11 hues lo 

it the pilot benefits to be derived from such cooperative enterprises more or ] 

dangerous will be from a system of weather signals, and Instrut*- tl<»g < ent 

tlons to flyers while in the air, which have been ren- at the en< 

Commerce dered possible through the development of the dlrec- temperin' 

civil avia- tlonal wireless and the wireless telephone. deg Cent 

iw provld _ It II\**h f 

raffle laws The Dissymmetry of the Body and Its Striking during ti 

it the first Remits tcm|K*mti 

W ERE >ou ever lost In a London fog tir a driving the Interi 
snowstorm or even In a tract of dense woods? The ex 
■s' Labors- If ao, you probably experienced the onumI annoying re- alt« math 

ants In the salt of fludlug yourself walking hi a ctnie In Kpltc of each exp 

relght and all your efforts to follow a straight lint Physiologists tin ho com 

ranee pro- have studied this curious phenomenon and come to tlie lint it wi 

nd Is now conclusion that It Is due to the fn<*t of the difference \ehipm< n 

ind the or- width always exists between the two lateral halvi s of life oi 

I seriously of the body, and which causes one of tliem to show a other w< 

ilrcraft in- constant though unconscious temlemj to exert a jires may be r 

aura upon the other Home recent exiierlments In of tin In 

ho aircraft Vienna hare thrown further light upon this difference gists agr 

derwriters’ I between the two sides of the body and Its effects It tlie goner 

^-President was found that In spite of all onlprs to the contrary lurthe 

ipment lies persons walking on foot showed a constant tendency to are suhji 

« have de- turn to the right, so that a definite effort of the will of their 

ad aircraft was required In order to turn to the loft The famous become u 

Hired until German physiologist. Professor Abderhalden, became of dj fng 

pstem have interested In this question and Investigated It further mom thn 

In the Physiological Institute at Hallo In this laying 10 

to Issuance building there are two sUnllar stairways one running really sta 

r, which la to the left and the other to the right, and both placed illtlmis of 

i la subject at right angles to a short flight of steps at the en- on urrenc 

n airplane trance Observations showed that by far tho greater portttiro 

ile without number of students In the building regularly took cause buf 

I have the the right-hand staircase when they come to choose to produt 

>f accident Inquiry proved, however, that left-handed students, of their i 


with few exceptions, made use of the left 
staircase 

The siime results wero observed In the 
cuse of the general public as welt as In 
that of Hie students. 5\ hen the stairs were 
descended, how cur, tlun was practically 
un equal one of tho two Nets of steps. 
Tills 1 m doubt leHM due to the fact I hut much 
more effort is required to uscend a stalr- 
wa> than to descend 11 

Prolonging the Life of Inoeeto 
by Variable Temperatures 

S OME very curious p\|H>rhncnt* have 
recently lieen comlut ted by M temls 
rtfMtmn hex, with renin*! lo the ptmalblllty 
of prolonging life In butt* rtllcH and cater¬ 
pillars, The liiHCCts used \w n HticcliucnH 
of the Galleria tncllonclht The entlye 
pollution of cuterpHlara of this himmIcm 
the most ordinarily required a \n rhx* of about two 
it week* ut the optimum tonqierulure of 87 

deg (lent According to the Mbliothfyue 
l nm'rnUte, laiusanm, for June, 1USS1, a 
lowering of the teiniierature rHunln the developiiient, 
n du\R Ik lug required at n tenqierulure of H4 deg Cent 
and Si dim* at St deg Cent At n temperature tielnw 
17 deg (nit the <nt<rplllar rarely undergoes n trann- 
foruiHtlon Into a tmll^rflv , on tlie other hand. It eon 
tlhucM to ll\e for two or three monitiN though It appears 
more or less enfeebled Ilctwct n 10 deg Cent and 4 
deg ( ent It censes to eat and < vtn to u»o\e mid perishes 
at the end of the month Htrangf to *nj huwtw*r ut h 
temperature still lower, nuiwly, from 1 deg Cent to 2 
deg Cent, the vital procesncfl are ho tout h retarded that 
It IHph for nix months, undtrgolng a loss In weight 
during this time of only a few milligrams—hut If (ho 
tem[K*mture lie then raised to tlie optimum, It takes up 
the Interrupted course of Hr development 

Iho experimenter subjetted the cHterpUlnra to two 
alt< mating U iu|m rnhircH, 1 deg Cent and 17 dig Cent, 
each exposure hinting for 24 hours at a time Under 
tin ho condition* 25 days win* requlnsl for di vtlopment 
lint It was oliBcrvod tliut till* prolonged period of de- 
\elopm< nt exerted no i»rt'n*nce iltlur upon the length 
of life or the mtivlty of the resultant butterfly In 
other words the vital activities of the caterpillar 
may be retnnled by cold without affe<tlng the vitality 
of tin butterfly, a point of gnat lull rest to entomolo¬ 
gists agriculturists and horticulturists, as well as to 
the general st lenllid 

Furthermore, It was observed that when butterflies 
are suhjet Led to alii ranting leiuiH rntures the length 
of their active life Is vastly prolonged and they also 
become more prolific I mlcr sm h conditions instead 
of djtng nt the end of six nr eight duys they live for 
more than a month (Kl to 15 dajs), while Instead of 
laying 10 or 15 eggs they lay from 25 to 15 This Is 
really startling since It Implies that under certain con¬ 
ditions of variable weather, wlihli Is a common enough 
octurrenct* In many rlimates, an Hlteraatlou of tqm 
perature bctwo<n 37 deg Cent and 1 deg Cent will 
cause butterfih s to live five Limes as long as usual and 
to produce at least twice as many ns th<y commonly do 
of their voracious offspring 



Itot Iks taHtobor airgfauM acridouts Is go amail Mach toss Mch aathssM hscoahown- a i d. dlaeardod war-ttera alrpUnts—have been bovght 
r gad nwaafeM hr tesxps ri ew c s d hands and ttoa vari te actual flying 
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Grouping Our Power Plants 

The Superpower Survey’s Impressive Figures, Which Afford Plenty of Food for Thought 


r T*HK recently completed Superpower Hnrvey re real* 
I one phst* of our national w n*tefuUkeH*, and, hid 
dentally, allow* how much more we ahnll bare to i«y 
for motive energy In the emirne of the nexl few years 
unless we maud our way* Converse!* f thin Impressively 
Uluinlwtting Investigation brings to light that It la 
iMwHiJilc for uk grentl> lo umpllfy our power re*ouree* 
mul yet effect an annual wiring of more than half a 
hJUlmi dollars! 

Hut the atory of (HttentlHl ei'onoiniea Ik h longer one 
Hie expert* ha\e dim IomhI that ne can ko coordinate 
existing steam elec trie and hydmaleetrlc plants that. In 
combination with other* to be built, tt would lie prao 
tJcable to obviate the mining and the tranaportatlon of 
50000,000 tons of coal yearly! Or, If the demand de¬ 
velops, thin measure of fuel uin be supplied to neetionn 
of the country lying on table of the protmaed Superpower 
/one, benefiting theme regions protwrtInnately without 
augnnmtlnK the output of the mine* 

At first hlunh this whole impressive proportion 
Hounds like a promise of mueh for nothing ftuch Is 
not the mm?, however for the esta Wish men t of the 
Huiierpower acme will ontnil the expenditure of many 
hundreds of millions of dollars. In return for which 
the people will profit to the extent mentioned This 1 h 
the fissured outcome of engineering elite tuicy niqiUod 
on a gigantic scale and once more we have brought 
hi fine to us the wonders that can In* wrought through 
the agency of c Iik tridlv 

The area embraced within the Sniierpcmcr Zone has 
beer* somewhat enlarged hIikx the project wan first 
conceived by William S Murray nearly two years ago 
and now may bn described ns that territory lying be¬ 
tween the 30th and the 44th imrnllelM of latitude and 
extruding Inland from the Atlantic senltoarri an aver 
age distance of IfiO mlhs Iuslde of the nrldtrary 
IsMindary thus cKtubllHlied live fully 25,000,000 of the 
tistlon* poputnttou mid the worker* of this hustling 
section of the I’nlini turn out In value quite 40 per 
rent of Amerbii h manufactured commodities Tho 
punsiae of Uie Kuiieniower System Is to make It feusi 
ble for this Intensified industrial sphere to carry ou 
Its vitally Important mmilfol/l activities with greater 
ease and to meet unchecked the atlll tu*avler tasks of 
the future. In short, to achieve these ends at a lower 
unit awt through the medium of a plenty of cheaper 
electromotive force 

One need not lw more than casually familiar with the 
trend of Industry abroad to realise that sulmtantlally 
nil of our competitors In the markets of the world are 
I tent upon developing thdr water (tower resources and 
equally Intent upon iTeatlng highly tfllHcnt steam 
electric plants so that electric Itv < nil Im» utilised more 
widely by their rallwnvs aud in their shops and facto¬ 
ries. The object, of course U to reduce tile eonsnmp- 
tlou of fnel or to git a greater volume of rawer for 
every Uni of coal burned Die ultimate aim Is to les¬ 
sen niauqal labor, to Inc reuse production through 
greater dependence tipou muchlnc rv and to neutralise 
the charge lor present-day wages This movement Is a 
menace to Americas commercial position, and must be 
o(Tset v by the organisation of fa< little* which shall make 
us strong enough to hold our own In foreign trade 

The Huperpower System has not been planned with an 
tve single to putting us In shape to sell our wares on 
favorable terms in alien lniidH it Is designed to make 
«.nr domestic life a fuller and a pleasanter one through 
ihe Innumerable conveniences and eomforta that go 
Imud In hand with amplified applications of electricity 
It Is counted utsin to bring town and country into 
closer touch, to put the rural dwfiler In some reject h 
mi « pnrltl with bis city brother, and to enable the 
trunk lines concerned to move their imssengers more 
t xpotllUourty ami to transport greater volume* of profit 
able freight It Is a matter of ewnmon knowledge how 
heavy a burden the coal consumed by anj steam rail 
way la.vs upon Jr and what this Impose* in the wa> 
of a reduction In revenue-making tonnage 

Today, within the proposed Superpower Stone there 
arc operated 315 electric public utilities, the majority 
of them running indefiendciitly of one another, a total 
of IS railroad*, and iio fewer than 70.000 industrial 
establishment* that use varying amount* of mechanical 
energy This great manufacturing section Is not fa 
vored like the West Coast States with an abundance 
of falling waters from which to draw motive force 
By 1030 the demands for ptatrle current In the Super¬ 
power Zone will total 81000,000,000 kilowatt hours, 


By Robert G Skerrett 

and our existing and prospective hydroeloetrlc stations 
would not be able to suppl> more than 21 per cent of 
this. Two years ago H t>cr cent of the total output of 
the electric utilities whh derived from water power 
Therefore, it Is Inevitable that we look to steam 
electric plants to furnish the other necessary TD per 
cent. This point 1* pun*'* ly emphasised because then 
la a popular and erroneous belief that hydroelectric 
development* in the Eastern State* would go much fur¬ 
ther toward satisfying requirement* 

Plainly, coal la sure to lx» the principal power reliance 
in the area under consideration, and It should he a 
matter of national congratulation that there are vast 
deposits of (Nona of the best cool In the country within 
convenient roach of this gigantic beehive of productive 
effort. Krcn so, the primary purpose is to utilise this 
fuel economically and thus to conserve it for fnture 
generations of our jieople This end will be attained 
through engineering skill that will coordinate the 
hydroelectric and the steam-electric facilities in a way 
to provide a maximum of energy for a minimum of 
plunt Investment and operating expense 

A* Indicated on the accompanying map of the Super¬ 
power Zone, the *vntem will Include the erection of 
master sti nm-elcetrh stations at tidewater Inland cm 
rivers etc , nud at points within the anthracite coal 
region wherever an ample snpply of condensing water 
can bo counted upon ami these sources of energy wilt 
lie augmented by hydroelectric power stations In the 
none hk well a* others located outside of it hut not too 
fur away to transmit current economically According 
tu the ex|HTts, luireut at u potential of 220,000 volt* 
can la* dlsiutti bed over the a ires a distance of 350 miles 
with a loss of not more thun 0 per cent This show* 
how long gaps can lie spanned effw lively and generat¬ 
ing stations and users brought in a sense clone together 
Although actually remote 

Manifestly the proponed new steam-electric super 
power stations urc to he net up where It will be practl 
cable to secure the full benefits of low freight rates, 
and to take advantage of railway routes permitting 
short runs and easy delivery of coal To bn more 
spcelfl*, It Is recommended that one of these steam 
electric plants l»e constructed near Plttston, Pa , to 
furnish a part of Us energy' to the contiguous antbra 
i lte region and the rest of Its output to the Metropolt 
tan wme—-especially the New Jersey section of the lat 
ter Another giant steam electric central station is 
coniemplitted close to Hunlmry Pa, which will also 
feed power to the anthracite region, send a portion of 
its current to the load center at Reading, and transmit 
the balance of Its electromotive force to Philadelphia 

Near tidewater a master stenm-eleetrlc powerhouse 
Is urged In the neighlwhood of Boston to meet the elec¬ 
trical needs of that load center and also the Industrial 
demands of l*ovril «nd Newburyport, and for the load 
centers of New Haven, Bridgeport, Waterltury, and 
Hartford there should lie provided another big steam 
olectrU plant to take cere of that part of the country 
All of the foregoing promise to give the quickest re¬ 
turns from the very Winning of the Superpower Sys¬ 
tem , and It Is furthermore planned to call Into bring* 
In the order named, the following prime hydroelectric 
Installations Plants on the Delaware and the Sus¬ 
quehanna Rivers tor the purpose of suitplema&tibg the 
Ktetun-elcctrk stations at Plttston and Banbury, the 
progremlve development of the Hudson SUror project* 
to meet the growth of energy requirements In the load 
water* at Schenectady, Utica, Poughkeepsie, mud Pitts¬ 
field aud to take tho first stop In the Potomac Klver 
developments as soon as the demands of the Baltimore 
and the Washington load centers exceed the eapnrity of 
existing facilities. 

It should be evident that the proponent* of the Su 
perpowwr Zone offer a scheme susceptible of gradual 
evolution, and In laying It out they have looked ahead 
and taken Into consideration the territory 4 * probable 
power needs nine year* hence We sr« told that had 
a Superpower System been available In the region under 
discussion two years ago there would then have been 
twenty economic load enters to which Its sitergy would 
have been furnished On the other hand, by 3080, if 
the scheme be carried out as proposed, there win be no 
fewer than thirty-five of throe toed beaters. 

In order to prevent mfusion, let It be remarked 
that the Bnperpow e r project logically divides itself into 
three broad divisions, dealing; reflectively, with the 
electric public utilities, the b*vy traction railroads. 


and the manufacturing industries. It would be well 
to touch upon >ach of these in turn. For the past 
decade the load growth of the electric public utilities 
has Increased at the rate of H per cent per anmun. 
Today the yearly demand amounts to 12^21,000RQ0 
kilowatt-hours, and if we assume an Increment e ver y 
twelvemonth for the next nine years of only 0 per cent 
the electric utilities will be called upon to supply 36. 
003 / 100,000 kilowatt-hours In 3690. This can be done 
efficiently and economically In but one way-—by co¬ 
ordinating the existing plants so that they may co¬ 
operate throughout the length and breadth of the 
Superpower font with the su p erp o wer stations Uk gen 
era ting and distributing electrical e nergy wherever It 
may be wanted 

For Instance, the peak loads for the Anthracite and 
liohawk-Hmlflon Id visions occur In tike morning. The 
peak loads for the other division* come along In the 
afternoon, and the annual peak load for the entire 
Superpower Zone readies its climax about five o'clock 
In the afternoon— the heaviest concerted burden bring 
laid upon the power plants usually In December 
Clearly, then, this shifting demand can be met sne- 
ressfnlly with a minimum of equipment only through 
a give-and-take service among the associated power¬ 
house*. 

Tho base load steam-ricotrlc stations conceived by the 
expert* of the Huperpower Htinroy will range from 
WMiOO kilowatts to 800,(Kk> kilowatts, and the proposal 
Is to Install no tnrtKf-gencrator units of loss than 80,000 
kilowatt capacity 1u anj of these master plants. The 
reason for this Is that experience has prttved courin 
stvely that targe units can protlnce jfower more cheaply 
than small ones. For example, the cost of fuel at stn 
tions of more than 100 000 kilowatt capacity* tor u 
given volume of etierg}, Is ouly one-thin! of that of 
one of less than 1000 kilowatts, while tbs maintenance 
charge* of the big establishment average but one-fourth 
of those of the small powerhouse 

Out of 558 electric public utility plants now within 
the projected Superpower Zone there are but 80 which 
are equal or greater In capacity than the avert go-mixed 
station contemplated tor the ftnperpmfer System up to 
1030 Further out of tho 1074 generating units operat 
Ing Inside the boundaries of the soue two years ago— 
counting only thorn- of 500 kilowatts and upward, there 
were only almiit 20 that had a capacity In execs* of 
80,000 kilowatts. This Js a fair indication of the need 
of Itetterment In order to bring down the coat of current 

Analysing the performances In 1919 of 400 steam 
electric power stations, the investigator* fotind that the 
average of the electric utilities within tho none burned 
2.78 |K>unds of coal per kilowatt hour and called for n 
heat utilisation or 85,800 B tu per kilowatt-hour In 
contrast to this, based upon the best up-to-date engi 
neerlng practices. It Is promised that the steam-electric 
superpower plants will have a fuel rate of not snore 
than 1 41 pound* |*»r kilowatt hour and that their 
boilers will do this on a beat utilisation of 18300 B tu 
per kilowatt-hour—the big base load steam-electric sta 
tions running the while at the name annual capacity 
factor 

Agaiu, the Superpower Survey has lirougbt to light 
that the disassociated working of the numerous electric 
public utility plants necessitated' in 1919, a generating 
capacity 46 per cent greater than the annual peak 
load, and It seem* that the resulting capacity factor 
did not exceed 20 per cent Fancy ttfo overhead 
represented by no much unprofitable machinery Oou 
vereely, we are assured that by 1680 the Superpower 
System, bring aide to take advantage of Joint reserve 
apparatus, will get along with a generating capacity 
but 9 per cent in excess of the annual peak* and that at 
the same time the coordinated stations will be In a 
position to rajs* the yearly revenue-making output to 
46 per cent Tbit will nq i n a un t a galsr of 78 per cent 
and the benefit* should logically be redacted In the coo- 
rnimern’ bin*. The annual saving wHl then reach fSN^- 
000,000, and the allied steam-electric public utility 
plants win do their work with 16,146^000 tower toss 
of coal than jetton* of like aggregate Capacity operat¬ 
ing Independently, as at p re sen t . 

Denrity of truffle, aa has baan explained trequfcntfy 
in the last toff year*. 4etor*tyto* wfa*0*y or not Jt i* 
worth while tor a steojh rgUtoad to adopt electric 
traction. Within the Hopetprtrer gone there art 9&Q6Q 
mOro oc math lln* yarda* and tftdtoga, and ffloINnQrey 
has dtactosed that 36300 wiki oftte truckage ewff 
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with profit N electrified ThU wottM entail a capital 
expenditure of SSTCMlUOgUOOt, effect a yearly reduction In 
operating costa of $82^00,000, and yield a revenue of 
14A per c«rt on the Investment after deducting over¬ 
head charges and a liberal rate of Interest on the 
money borrowed to bring about the transformation 
It Moema unnecessary here to repeat the well grounded 
advantages claimed for the substitution of electric 
hanlaga. 

Mr William 3 Murray, who baa been in charge of 
the Superpower Surrey, make* this point In fnror of 
supplanting the stesm Loeumotlrc on the Hues umlor 
discussion “The normal demand for money for ex 
tensions and betterments of tbe railroads within thin 
xoue la approximately $ 150,000,000 annually, an Muniunt 
which, even in the face of present construction prices, 
would suffice in three or four years to cover tbe cost of 
the entire electrifiestlmm 
mentioned. Should we 
continue to tinker with 
an qld and defective inn 
chine when it Is impos¬ 
sible to escape the tastal 
latlon of tbe modern nud 
efficient on«r 

And now for eonnld 
oration of whst the Hu 
perpower System will 
mean to industry within 
the confines of the sone 
Among the 70,000 estab- 
iistimenis using power, 
and which were tlie sub¬ 
ject of study by the techni 
rists of the Harvey, then 
an* manufacturing plants 
mines, quarries, govern 
meut shops, and lauu 
dries. In short, wldel\ 
dU emitted forms of pro¬ 
ductive activity The 
nuslysls of the da ta 
gatitered reveals that In 
1011) the equivalent of 
0311,440,000 kilowatt 
hours was developed hv 
iirlntA movers Individual 
to tbe Industries con 

ratal The energy pur 
t based amountetl to 
*1338300300 kilowatt 
hours Pnrthor, it seems 
that 4 006300 borsejMtwer 
of prime movers might 
have been shut down to 
advantage and added cn 
t*rgy bought Instead to 
the amount of 6,023.800,- 
«w kilowatt-hours, whhh 
wwild have made a total 
of 84)02,000,000 kilowatt 
hours for 1010 had 
power been thus secured 
In this measure* the sav 
Ing in coal would have 
aggregated 18,802,100 
tons, or 71 per cent of the 
coal which was used for 
the production of energy 
The Survey has estab¬ 
lished tbe fact that It 
would be In the direction 
of economy If all Indus¬ 
trial establishments re¬ 
quiring 800 horsepower 
or less went Into the 
market fqr their energy 
It Is only when the serv¬ 
ice demands rise above 500 horsepower and Involve at 
the same time some special applications for heat that 
an Isolated plant Is justified Even then, tt seems that 
them should he central-station connections In order to 
protide against Irregularities of load 

Any considerable improvement In the efficiency of 
power production by Isolated plants Is limited because 
of the necessarily small average amount of machine 
capacity involved. While we ere assured that the 
power needs for Industry within tbe sone have been 
studied on a-conservative basis, yet it appears that It 
will be poealbln In 1000 for our shops, factories, etc* to 
effect a twelvemonth saving of $190,000,000, This can 
be achieved despite the flstd charges against an Invest 
of $)8$jQ00300 for the motor equipment that must 
to Matted In them to receive energy from the Super- 

Trtflnglfby and far, little If any embprohenffts 


knowledge has heretofore existed among power users 
and electric public utilities regarding the growing de¬ 
mand for energy In tbe different section* embraced hy 
the proposed Huperpowcr Zdne, and there has been a 
corresponding ^ack of grasp of what them* change* 
would portend economically If met by projierly co¬ 
ordinated, Interrelated power plants. The* 8ur\ey ha* 
given this matter careful consideration, and ha* 
planned accordingly for the location of It* big central 
stations The load factor for tbe entire wme ho* risen 
from 84 per cent In 1010 to 89 per cent in 1010 Some 
geographic division*, such as the Metropolitan show 
but very little Increase lu load factor, wbtli In other* 
tbe Hontheru Division for Instauce, the expansion ha* 
been from 33 per cent to 48 per cent—the augmented 
loads being largely due to additional lmlu*trlrti de¬ 
mands In tliow districts. 


In four years, * o, by 1928, 80 per cent of the total 
generating capacity for superpower operation will be 
centered in plants owned by the present electric iitlli 
ties, and they will produce about 20 per cent of the 
energy By 1980 the generating figure will drop to 30 
per cent and tbe plants will furnish only 18 per cent of 
tho total output—In other words, their principal use 
will be to take care of peak load*, Tbe heavy base 
loads will be carried by the master stations, to be built 
as distinctive features of the Snpen*»wer System 
The Hnrvey has shown that In 1919 the electric pub¬ 
lic utility pi auto within the acme both water power 
and steam driven, had equipment averaging 7900 kilo¬ 
watts per plant Per kilowatt of capacity the master 
will have increased to 29300 kilowatts. But even more 
striking la the potential development in the steam 
electric establishment*, which will Jump in the same 
period from a mean of 10300 kilowatts to 218,000 ktlo- 


watto per plant Per kilowatt of capacity (he muster 
powerhouse* will cost muih less to erect and to equip 
To bring this whole mibjc* t to a focus let us sen 
it hat *111 be the difft ren« In outliiv for the Hnper- 
power HyNlcm and the price that would have to be 
paid for a commensurate amount of energy developed 
agreeably to present-day prat ttcc among the Indepen¬ 
dent electric public utilities The new money required 
for tbe Mipcrpowir Hy*tem by WHO I* put at $003,216,- 
000 This is an lmnunsc sum, but It I* less by $163, 
nonooo than tbe amoiini tliat would have to lie spent 
for llu proper dtvilopmout of tin* prevailing diwtHSoci- 
ated (lertrU utilities 

Ho far the steam lmwtr plant* and the hydroelectric 
one* hav< lieen conHbUred *opimit<lv Much can be 
gained, however by bringing tb< two tumrecK of energy 
together The Superpower Hurviv nq*irt film lose* that 
an econniiib combination 
of steHm and water 
imw er Installat lou* can 
he mad< whbh with an 
Increased investment of 
$44,KM UK) will yield a 
n turn annually of $09, 
't.tOOnn Here we see ex- 
i mplillnl one of tbe 
prime advautagts of su 
ptrpnwer production cx 
jh use Ik lug reduced hy 
n nwm of an Interconnec¬ 
ting HVHtem which ]ier- 
inltM of the highest effl 
iltney In thi steam sta¬ 
tions and of the heat or 
maximum use of the 
available water power 
llu report accepts as 
a certainty the establish 
incut of hvdroelcctrtc 
plant* on the Ht Law 
rence ltlver and further 
developim nts at Kluguru 
I* alls, lsitli of which 
will ev* nt unity deliver 
|Hiwcr to the wires of the 
Superpower System ena 
tliouy.h tliey Ue outside 
»f the pre*<rlhe<l sone 
'Muse however, are not 
llktly to lie In a position 
to lend aid to the Super 
powir Hystetu much be- 
fnn 1932 It Is estimated 
that tho average coat frir 
st Jjflvvrence power will 
thin Im* $0940 per kilo¬ 
watt hour for 000,000 kil¬ 
owatts, at 80 per cent 
load fa* tor, delivered at 
l tlra, Sthenectady, and 
Northampton The total 
annual outlay for all Ht 
l4twretire power In 1932. 
transmitted to the load 
rt uters of eastern New 
Kuglaml, w estcru New 
Knghmd the Blobs wk 
and tbe ITndson Dlvl 
hIoii* w 111 lie $1 TO m > 734IOO 
If, on tbe other hand, the 
ixee*H t*m rgy require¬ 
ment of 1932 over that of 
1030 wire furnished by 
new stenm-clectric plants 
la the Huperpuwir Zone 
the (harm* would aggre¬ 
gate substantially 141 - 
urn oof* The St Iaw 
rence development, therefore promises to net a yearly 
saving of $11,328 uoo to the sections drawing from It 
Hnally, tbe total Investment required for purchased 
Ht ljuwrenoc iwiwer would he $24,820,000 leas than that 
Involved In * rectlng in w steam-elei trie plants to supply 
this energy 

The existing transmission systems of the electric 
utility companies. now consisting of about 1200 miles 
operating at 33,000 volts or higher will be distribution 
rather than transmission circuits when they are eventu 
ally linked with the conductors of the Superpower net 
work In 1930 the Hit|>erp<Mer System should be com 
jKUted of 070 circuit miles of 220,000-volt lines and 
4090 circuit mile* of 110,000-volt Interconnecting wires. 
When the transmission systems for the St Lawrence 
and the Niagara developments are constructed they will 
add 3140 circuit miles of 220,000-volt lines to the Hnper- 
llower Zone System 
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The New Marine Salvage System 

Lifting a Sunken Ship by an Equalised Pull Upon Her Main Frames 


MK’' fwi 

-« ; 


W HKN report* camo from England that the British 
bud takes up the problem of raining the ship* 
Mink bp Hutmiartnea during the war ami thut they hftd 
been successful Is recovering many of theft, the hopes 
of the public were mlseri to expett almost the Impossi¬ 
ble syNtiuis ami «Jnnn** win* being proposed si 

most e\ery dnj Many of ttuw wire trU*d and some 
of them were found to have merit, hut although several 
hundred shljw tu re salvaged the work has been prac¬ 
tically abandoned Iwmisc If bus lieen found ImjMMlbJo 
to mine a ship of nuj considerable slxe from other than 
eomparstlrt ly shallow water 

Most of the valuable ships wbieh hud on hoard oston- 
live cargoos wen. sunk fnr enough off shore and In 
mu.li depth of water, tbnt all methods were found to be 
Inadequate to overcome the dlffh idtles euooootered 
1 Miring stormy weather It was Impossible to use surface 
equlpnnnt hi the Hhflpe of horlxontal pontoons, and 
althoiiRh many of the ships wore mlscd by lashing 
other visselM ou each side of them to sustain the dead 
weight of the sunken hull and cargo till the operation 
of pumping the water from the submerged vessel had 
lietu accomplished, a depth of more than utmnt six 
fat of water over the deck of the sunken ship rvn 
dered this operation Impracticable hLucc the structure 
of the ship was unable to sustain the pressure Nearly 
All previous methods have Involved cither tlm attach 
lng of cables to the hull of the viwol In such number 
that the weight of the ship could In* overcome by means 
of some lifting jsiwer exerted from the surface, or 
by means of compressed air forced Into such com 
partmcutH of the vtsHei as coiilil l»e made air tight or 
by a combination of 
these two methods I 

The work of eon troll 
lug the surface-lifting 
devices has always Itecu 
attended by great dan 
ger and uncertainty, 
owing to the difficulty 
because of wove motion, 
tides and current, <>f 
maintaining the proper 
relation between the 
sunken ship and tho 
equipment Sudden 
storms have delayed 
nitrations for long ]»■ 
rlods of time and have 
often swept away In a 
few hours the work of 
months, besides do¬ 
st r o y 1 n g equipment 
worth many thousands 
of dollars. 

The accompanying 
drawings show the 

plans that have been developed by Mr Jesse W Reno, 
of New lurk, covering apparatus whlth he claims will 
overcome all of the difficulties experienced In past 
salvage ojieratkms, ami at the same time make it pos¬ 
sible to raise ships from greater depths than has ever 
before been possible Mr Reno la a well known con 
suiting engineer the Inventor of tho moving stairway 


electric motor drives a isilr of twin drills, which whan 
the chamber has been moved to the aide of the vessel, 
drill holes through the plates of the hull, one ou each 
side of, and close to, the frames of the ship, thus af¬ 
fording the strongest possible point at which to at¬ 
tach the pontoons. It should be noted that contrary 
to popular Impression the sea bottom adjacent to the 
roasts, Js not covered with deep mud, but except at tho 
month of rivers amt some estuaries consists of firm, 
dean bottom suitable to the operation of such a tractor 
as Is here used 

Two sixes of pontoons are used, one twelve feet In 
diameter and sixty fa t long of 2U0 tons' lifting capacity 
and the other twelve feet In diameter and thirty feet 
lung of 100 tona* lifting (opacity Tho boles are drilled 
In seta of four or eight depending on the else of pon¬ 
toon to be used. The lmnfam* are built of steel, elec¬ 
trically welded At a point slightly below the canter of 
hnoyanev, within the pontoon, there Is welded a drew 
lar truss construction, which distributes the strain of 
the lift to all parts of the pontoon The attaching 
cables are mounted on on equalising lerer, so arranged 
that an equal strain Is maintained at all times on each 
cable In spite of the uneven drilling of tite holes, or 
should there be any movement of the pontoons due to 
wave motion, after the ship has been brought to the 
surface At the lower ends of the cables are standard 
cram? hooks, also mounted In pairs on equalising levers. 

Outside the working < hnmber, at the rear of the 
tractor fa a lung winding drum, controlling two cables 
apacod about eight feet m»art. Attached to these cables 
la a hollow steel Host of sufficient buoyancy to rise to 



The pontoons an fitted with fair fag moans pi a tu¬ 
bed siphon, which delivers ooto pto set d jUr from the 
mother ship to£sch pontoon In tom Cara is thlffifl fan 
filling the pontoons to maintain in sqnal dlatHbOttoh 
of strain and to Insure tho proper balance of the ehtp 
when sbe rises. 

In shallow water, or where the teg is so irregular 
that the use of the tractor might toot he tdvantageous 
divers are used to drill the holes using a form of sea- 
bottom sled on which Is mounted the necessity appara¬ 
tus for performing the operations. 

Mr Reno claim* many advantage* for hie system. 
Tests made In submarine boat wofik Show that at a 
depth of more than fifty feet below tht surface there Is 
practically no movement of the water doe to yiw 
motfpn, thus enabling all the operations to be carried 
on ffi still water Any slight movement of toe water 
would not affect the operation of attaching the hooks, 
since toe pontoons are hauled down, not lowered, and 
are under toe control of toe sea-bottom operators, 
Should a sudden storm come up the attached pontoons 
can be left attached to the hull and the working 
party seek shelter In port After the subrideuoe of the 
storm work can be continued from toe point where It 
had been stopped without any damage having bees 
done 

There Is therefore too danger to the workers or to 
the equipment The equipment being la units can bo 
used repeatedly, the only question to be derided being 
the number of units necessary to raise tod vdght of 
ship Tho use of a great number of pontoons also 
distributes the strain to many different parts of the 
_ ship, so tost at no one 


Salvage tender with vertical lifting pontoons 

the surface xhra released, carrying the cables with It 
After the necessary uuml>er of holes have been drilled 
in the hull of the vessel the Hoot Is released by the 
oiK'rators within the chamber and the float rise* to the 
surface The float Is fitted at the top with a hook 
and near the bottom of the pontoon Is a staple, Its pin 
sltlon being marked by a line of paint running to the 


point is there sufficient 
strain to cause any 
damage to the plate* or 
structure of the hull 
Should a ship to be 
raised be found to be 
lying on her side, a po¬ 
sition which is very 
rare, the pontoons are 
first attached below the 
edge of the deck and 
enough air pumped In 
to pull her upright 
when the usual method 
will be followed. 

After the ship has 
been raised to the sur¬ 
face, she Is towed to 
a protected position 
where Sbe can be ele¬ 
vated to a sufficient dis¬ 
tance to be towed into 
port and placed In dry- 
dock. TWf consists In 
placing uuder the Ship a aeries of box-ehaped pontoons. 
The side pontoons are then deflated and drawn down 
one at a time and booked along the lower edge of the 
lwttom pontoons, the holm drilled in the ship being 
then plugged and the side pontoons reinflated. The 
added buoyancy will raise the ship's deck well above 
the surface 


or cm. a la tor His plans, nhllc novel contain no un¬ 
tried elements. Kvcrj essential feature of the equip¬ 
ment has lieen tried and proved In other linen nf work 
The application of these primIples snd equipment Is, 
however, new in Its collective application to the raising 
of ships. 

The Reno system consists lu the use of a series of 
multiple-unit, opeu bottom vertical pontoons, submerged 
to the depth at which the sunken towel lies, and there 
securely fastened to the bull and filled with ulr The 
work of preimrlng the hull fnr the attachment of the 
pontoons is performed by two operators working within 
a mobile diving chamber or tractor, which Is lowered 
from the surface to the sea bed where, under Its own 
power, it maneuvers around the ship The men In the 
chutnher work under ordinal? surface conditions, the 
air being purified and renewed hy the same system as 
Is used In submarine boats. 

Y\ ben the sunken vessel has been located the working 
chmutter is lowered to the sea bed Ity means of « 
cable Through the center of this cable runs an dec* 
trie (aide which supplies power to an electric motor 
within the chamber Telephone communication Is also 
maintained through this core with the mother Ship, so 
that At all times there is perfect coordination between 
the won at the bottom snd those at the surface The 


top of the poo toon ITjxm the arrival of the float at 
the surface a diver secures himself to the float and 
the operators In the working chamber are Signaled to 
pull tho float down When the diver reaches the posi¬ 
tion of the staple be inserts the kook and rhafe to the 
surface The workers in the chamber are notified and 
starting the drum In motion they poll the pontoon down 
to Its position of attachment fluffirieht sir to main 
talned in the pontoon during this operation to beep 
It upright This is done by means of on electric gage 
which registers the pull of the winding dram In the 
ehunil*r and In the operating room of the mother ship. 

Tho Insertion of the books in the holes to performed 
hy means of an adjusting rod operated by the men In 
the chamber After the insertion of ths hooks suffi¬ 
cient air is pumped Into the pontoon to insure a firm 
lift and to maintain It in position white the other 
pontoons are attached by the same method. 

The pontoons are towed out to the position of the 
ship in s horlxontal position. Prior to tbslr branching 
a diaphragm Is placed over the open rad, the contained 
air causing them to float high fas the water On or* 
rival at the mother ship this diaphragm to removed and 
through a valve In the upper end the air la allowed to 
escape till the pontoon floats to a vertical position and 
Is barely awash. 


Working under the Betu> system the rise of the ritip 
to be raised does not militate against the sncceto of 
the apparatus, as with the vertical pontoon the length 
of the ship always affords sufficient space along which 
to assemble enough pontoons to exert the necessary lift¬ 
ing pow*& In the opinion of prominent engineers who 
have oarefnlly examined Mr Bono's plans those to 
no reason Why the equipment rixmld not per f o rm every 
function dilated tot it in fact the opinion tots often 
been irxpraamd that It to perftotiy fenribto to raise 
the **xmritahtoJ’ the "Britannic* and otter tor* ves¬ 
sels with the ftouo system, 

Italfi Mi M^AdMtir 

rpHB1ptctwtin*qMatloabMl>minilaMfer t rwbdi 
1 laVMOcrtK, M JR Lotori, m t* wfettac Am to 
aar coaMctfea tptwwft nOm u( 
a«md la toktact B« o fr w mfr 
of ow wfumtNtMatOfMtotwMM*. , tfcMrirtWl •* 
theittfat oft* *•***«*»S Sfr ***»» 

eonttfa* n 3 m MU >WS «MMH« toJ^lto 

torn rn Mp to <fe<aftgT«ir 4a4 (8* ***»,*» 
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A aeriM of 4oabit-cap fractal*. obtained in pkyaical taata af tka near raOad trickal 


Rolling Pure Nickel 

A Recent Metallurgical Development That Putt This Metal on a New Baals 

By A R Surface 



The physical properties of 99 per cent rolled nickel, et tke tempernteree to 
whick It ie likely to be axpoesd 


W HILE nickel 1* ft malleable metal 
JU rolling like steel Into varioui* 
forma and Ita forging have always Iwen 
regarded as Impossible except under dlf 
Acuities Including frequent annealing and 
other treatments. The rolling of UO-per- 
rent pure nickel Into the various shapes 
Into which mild steel Is rolled ia now 
commerdally possible and la an achieve¬ 
ment of exceeding Intercut to the metal 
working trade Forgings of thjx metal 
are also announced, an well aa Its fabrl 
nil Ion similarly to mlltl uteri An Inter¬ 
esting feature of this new dcvolopment Is 
thnt the name apparatus la used for 
working the nickel as Is used for the steel 
It Is possible to roll steel bars and thou 
Immediately to Introduce pure nickel bil 
lets nr ingots Into the rolls. 

Dr Charles T Hen nig, who Is reapon 
slide for this development In nickel prod 
not*, has experimented fnr many years in 
making nickel malleable enough to be 
rolled nr forged Into various shapes He 
considers that the objects he has sought 
are now fully attained, though the rolling 
of pure nickel had long been considered 
Impossible The company’s plant Is lo¬ 
cated at Hyde, a small town in Clearfield 
County, Pa It had previously been op¬ 
erated as a rolling mill In 1010 I>r nenntg obtained 
possess!on of It After completely rehabilitating It and 
installing new equipment be continued the rolling of 
steel while the development of the commercial pro¬ 
duction of pure nickel was under way 
llecnum iff the non-corrodibility of pure nkkri und 
Its antiseptic properties, those interested predict Its 
extensive use In ninny Industries. It la especially suit 
sble, as Insuring easy sterilising, In dairy machinery of 
all kinds In dye house equipment, where acid and alka 
line solutions are used lu gas and oil engines, where 
extremely high tmiferatures prevail, In marine In 
fttaUatlons, where parts come lu contact with salt 
water in pickling ami chemical works, in power plant* 
and mining equipment A targe use for It ns milk 
chiu Is expected The high strap value of the mctnl 
Is an Important commercial factor rnusnul strength 
and durability, affording lighter weights for iqieclfled 
purposes, and the fact that rton-corrodlhllUr insures 
longer usefulness, are cited aa offsetting 
the higher coat 

The new product baa great resistance 
to cnrroatoa caused by acid fumes and 
acids, by alkalies, superheated steam, etc 
It oxidises little at high temperatures. It 
can he welded to iron, to steel, or to Itself 
It la white In color It has n aperitif 
gravity of &871 at aero Cent The aver¬ 
age chemical composition shows carbon 
0 025 per cent, phosphors* 0 on per cent, 
sulfur, 0jO26 per cent, silicon, 0155 per 
cent, copper, 012 per cent, iron, 00 per 
cent manganese, a trace, nml nickel 
(plus cobalt), 09.06 per cent The melt 
lug isilnt la 1486 deg Oent 
For the crude nickel obtained In the 
ojwn market as raw material Dr Henntg 
had developed a special treatment pro- 
llmlnarv to rolling It Into the many shapes 
produced at the nyde plant Striking 
malleability, under all conditions of heat 
and cold, has been secured The writer 
has seen a 4 Inch section of a 1-lnch 
round rolled bar of thta metal flattened 
cold by up-setting under a 2500-pound 
hammer until it was about inches In 
diameter and %-Inoh thick with no cracks 
or seams apparent Also a 11nch bar has 
lieen forged down hot to about Vj Inch 


and then flattened under the hammer until cold Thia 
was then reheated und folded over on itself and again 
flattened under the hammer, until there were 128 
folds In the resultant piece, which showed only a few 
evidences of cracks or brittleness. It Is Dr Bennie's 
(lalm that this Is not possible with ordinary oommer- 
«la] pure nickel 

The raw material ta refined and specially treated in 
small 2 to 8-ton open hogrth furnaces, specially de¬ 
signed by Dr Uennlg The hot metal la poured Into 
Ingot molds such as arc used In making steel, at a 
temperature of approximately 8200 degrees Fahrenheit 
Various sixes of Ingot* are cast the largest at present 
being one ton These Ingots are later broken down 
under hammers or In rolls after the uanal preheating 
To insure a perfect surfact on the product, the ingots 
and sheet Imr* are always carefully machined Sheets 
arc rotted down in pa< ka of 8 to 82 sheets to a thinness 
of 0 001 Inch A targe powder company Is using this 


very thin metal la a cartridge for smoke¬ 
less powder 

The Brinnell value of the hot roiled 
material Is given as 108 and of the eold 
rolled up to 196. The metal can be bent 
hack on Itself without fracture, and It Is 
stated that heat has no effect on the ulti¬ 
mate strength When heated in air by a 
blow pipe at a temperature of 1900 de¬ 
gree# Fahrenheit for 8% hours no scale 
la formed, and the surface ia only slightly 
tarnished by the beat It can be heated 
almost to the melting point without the 
formation of scale Among Its physical 
properties the high elastic ratio Is note¬ 
worthy 

Besides the straight rolled nickel, the 
company produces nickel-coated steel 
sheets or other products by rolling nickel 
sheets In conjunction with ateel billets 
By placing the nickel on one or both sides 
of the steel billet or slab the desired prod¬ 
uct Is otitalned by welding It ia possible 
to produce a highly polished nickel-coated 
steel sheet Tubes have been produced 
for service In locomotive bolters, and one 
railroad has obtained Interesting remits 
In such service 

It baa been found practically impossible 
to break sheets of moderate thickness by 
Iwmlfng A sheet 15 feet x 62 Inches x 8/10 Inch thick 
ta exhibited as the largest that has been made from 
pure nickel In the passage through the rolls no scale 
ta given off, and the working of the metal hot is a 
pleasant sight The nickel can be quickly annealed by 
heating to a yellow heat and plunging Into cold water 
It will then become as soft as copper If plunged into 
liquid air it still retains Ita malleability while copper 
and some other metals become so brittle that they will 
dlHlntegrato or become granular 

Chemically Pore Nitrogen from the Air 

T HEBE are various proc es s es for obtaining nttrdken 
from the air, such as passing air over incandescent 
copper, liquefying air, eU But these do not suffice to 
produce nitrogen of sufficient purity to be used in elec¬ 
tric lights. A new patent is announced (in Die I m- 
$okau (Berlin) for Dec. 26, 1920), by means of which 



The open-hearth fanuce of apodal design In which fto < 
preparatory to nUnf 


It ta possible to produce nitrogen having a 00.5 per cent 
degree of purity directly from the air 
Fur this purpose the oxygen of the air ta 
burned by means of a hydrogen flame ami 
both gases are heated, before bring mixed, 
to the temperature of combustion, in or¬ 
der to ensure complete combustion. This 
Is arcftmpltaberl by means of a porous par¬ 
tition which ta heated to 800 or 900 deg. 
Cent. One of the two gases is conducted 
through the pores of this diaphragm by 
means of which It Is heated to tbs desired 
temperature, while the other gas Is made 
to reach the harm temperature by being 
led past the furnace. Aa a geoaral thing 
the heat liberated by the combustion of 
the hydrogen Is sufficient to maintain the 
diaphragm at the required temperature, 
so that It has tn be freshly heated only at 
the beginning of the reaction. The mix¬ 
ture of gases which escapes from the fur- 
uses consists utmost entirely of nitrogen 
and water vapor After the condensation 
/>f the latter the gas Is passed through n 
highly heated tube filed with copper oxide 
and Qptatuc copper, in qrder to remote 
Vacua of oxygen or any excess of hydro- 
gen. This process cun also he employed 
tor otisr purposes, such as the separation 
of argon frute the air or from mixtures 
otaitaitting oxygen. 


i nickel ts trusted 
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Sketch** showing tlw ennstructioa or the mi c ron co y sUgoo and otlwr Apparatus employed by the author In the examination of textiles 

Fabrics Under the Microscope 

Some Methods in the Microscopical Examination of Textile Fibers 

By Leon Augustui Hauaman, Ph.D 


D URING the pant few years the microscopical exami¬ 
nation of textile fabrics has been Mining In favor 
with Investigators as a ready and sure means of Iden¬ 
tification of the stuffs need in wearing and spinning 
In a recent contribution to this paper (Hairs That 
Make Fabrics, Feb. 21, 1820) the writer described 
aome microscopical methods and results In the exam! 
nation of the commonest mammal hairs used In the 
textile Industry In this paper it Is his aim to recount 
some of the p roc e sse s of treatment lu the microscopic 
examination of the vegetable and artificial fibers, whkh 
he has found to be the moat useful In Identifying the 
materiale need, detection of adulterants, and so forth. 

The textile fibers of commerce may be divided Into 
four great cl a sses animal, vegetable, mineral and 
artificial fibers. The animal fibers, i hair and silk, 
are essentially nitrogenous In composition, that la to 
say, are composed of substances classed under the 
general name of protelda. Animal fibers often contain 
sulfur, and when burning give out a peculiar, pungent. 


for packing Various metals, such as iprid silver, 
copper, etc, are drawn out into fine threads and used 
to a considerable extent In working Into the designs In 
heavy brocades, trimmings, passementerie work em 
broideries, church vestments, tapestries, etc 

The artificial fibers, strictly so-called, are the various 
artificial silks, composed of ceUnlose—tbe woody ma 
terlal of plants—and prepared In general, by dissolving 
this substance In some suitable medium, eg, ether and 
alcohol solution, and then furring It through very fine 
openings. The thin streams of the solution quickly 
solidify, due to tho rapid evaporation of the solvent me¬ 
dium. leaving behind tho delicate threads of cellulose 
Because of the glossy, smooth surfaces of these fibers 
(see Figs, fi, 7, 9) they reflect the light reudlly and 
hence assume the lustrous appearance nf the true silk 
fibers. 

The microscopic investigation of textile fillers, of all 
derivations, has In the main been confined to examina¬ 
tion under the microscope by what Is known as trans- 


nation Furthermore, there should bo available for 
use at least three eyepieces, or oculars, giving different 
(towers of magnification with tho different objectives 
and An ocular mlemnii ter for micro measurements A 
movable type of microscope lamp Is a necessity, fitted 
with 'daylight glass,* and provided with other glasses 
of different colors A shortfalls lens or condenser is 
convenient, for concentrating the light where It may be 
needed Thera are other microscopical accessories 
which arc convenient, uud wlten once used, apparently 
Indispensable, hut tho equipment.mentioned above will 
aerve all practical needs The slides and cover-glasses 
used are of the ordinary sort, and must be kept scrupu¬ 
lously clean Forceps, dissecting and teasing-out needles, 
scalpels, scissors, pipettes, and all manner of lustra 
mentul accessories ran be multiplied ad Oblitm. 

The commonest method of examination of textile 
filters Is with transmitted light This method gives 
good results lu many cases, and yet does not bring out 
the delicate strlatlons, or other characteristic markings 


dulracterlattc empyreumattc odor, by 
means of which It Is often possible to dls- 
ttngnlsh fabrics of animal from those of 
vegetabls dsrlvaUon. Alkalis attack an I 
mal fibers, causing them to dissolve, or 
tend to do so, but the action of mineral 
adds Is withstood to a considerable de¬ 
gree 

riant fibers, on the other hand, lack 
nltrogenoua compounds Almost entirely, 
And are composed of woudy material, 
called cellulose, starchy In nature, and 
Inirn readily, giving off little or no odor, 
and being reduced to a fine whitish ash. 
1 alike the animal fibers, also they are 
readily attacked by such adds ns sul¬ 
furic and hydrochloric. 

Mineral fibers are of rare oo itrrcnce In 
the textile Industry, and are confined 
chiefly to the various kinds of the min¬ 
eral of the same name Asbestos, in na¬ 
ture occurs as a mineral compound of 



njNHi white the Identification of many of 
the fibers depends. In order to render 
iliese more Hour, staining Is often re¬ 
sorted to, yet this also is a more or lew* 
rough and ready mt thod Strlatlons, folds, 
groovta. etc , when lying In a beam of light 
parallel to iln optical axis of the micro¬ 
scope fc parallel to that beam of light 
which enters tin front lens of the oh- 
Jecth« awl leaves thi center of the eye 
lens of the ocular, are often almost wholly 
linlslbh ibis Is not the case when the 
light from the mirror Is oblique with ref 
erance to a line from the eye of the ok 
server to tlie object under examination 
m> that It Illumines th< filter from one 
side uiul causes shadows to he cast h\ 
«nch depression or eh ration Figs 1 and 
J Illustrate the prlmlplcs of vertical uud 
oblique lighting when applied to the ml 
(roKctqte 

Oblique Illumination can be modified in 


silicate of magnesium and calcium, to- Fig. 4, Microscope. condearing lank Cm stand) and mkroscsM tamo arranged tarimm wins to meet differ* nt needs it 
gether with iron, and occasionally with S for oxamimtioa of object by dark field lltaualnation, using reflated Ifght. Here «« be sent Into the object on the slide 
slight proportion of manganese Though the ofajset receives Hght directed upon it from above clthor from the right or from tho left 


It Is found In a bard state, not unHks 
feldspar, it can bs readily split up and separated Into 
multitudes of whitish or greenish, slender, tough, flex¬ 
ible fibers. Some species of asbestos furnish straight 
fibers, others curly ones. It is tee latter varieties that 
are chiefly used for spinning 
The artificial fibers are of two sorts those which tre 
of mineral, or Inorganic origin, and those derived from 
n«ttaUe products. The former group embraces such 
flbgm as spun glass, metallic threads of various kinds, 
Hftd Mag “wedT; the latter comprises the various ar¬ 
tificial «Mks. ‘JJptm glass fibers are prepared by various 
prooteAs which draw out the molten glaea into very 
fine threads whkh harden at once by reason of their 
rapid cooling. Glam fibers are sometimes used as tee 
weft of silks, Where they impart an unusual heaviness 
and gtttDdng lustre to tee doth Slag “wool" Is pre¬ 
pared by Mowing steam strongly through a mam of 
molten Mag, producing a fluffy, wool Uk* substance. 
This Is little used in spinning^ however, and cannot 
strictly be called a textile material Its chief use la 


mi tied light, to, light reflected from the mirror be¬ 
neath the stage of the mtcroerope up through the sped 
men, and thence Into the microscope tube Often the 
specimen under examination Is bathed In nil or water, 
to render It more transparent ami more easily pene¬ 
trated and Illuminated by the light ray*. In the oxaml 
nation of mammal hairs the writer ban utilised several 
other methods o< lighting and moan ting, which have 
also yielded excdieht remit* when applied to the study 
of other textile fibers. Those, sntf the results white 
they afforded, are here described, m the hope that they 
may prove useful to mloroecopUts engaged In textile 
examination 

The equipment for the examination of mammal hairs 
and textile fibers should, for general work, consist of 
a good compound microscope, with a triple noaeplece. 
bearing a 16-milli meter, a 4-ratlllmeter, and a 1.8-uUi) 
mater (oil Inunersfoo) objective, and being equipped 
with a complete sutetage attachment, Including a spe¬ 
cial "paraboloid" condenser, for use In dark field iliuml- 


frntn In hate nr In front of the stage 
aperture and at angles of vnrjlng degrees In any of 
these positions Colored light from the microscope 
In wp has HomctlmoH bran found useful for demonstrat 
Ing nrnrklugS' esisilallj pigment patterns In some of 
the finer hairs used lu weaving Tbo color and Inten 
slty of the Illumination, ns well a * tbo optimum angle 
of obliquity of tlie light rujs are elements white must 
lie worked out empirically for each specimen under 
observation 

In examining certain Alien. Which it was desired not 
to stain nud jet which, because of their uniform 
by a Unity H wns difficult to Illumine properly, the writer 
utilised a device which will he termed a fiber row 
pressor (Klg. 3). consisting merely of a rectangular 
strip of heavy brass, hearing a circular aperture iu Its 
center Tho flbera designed for examination were 
Idaeed upon a slide covered with a cover glass. Irrigated 
with a colored liquid, and slightly compressed by plae 
ing the brass slide over the cover glass. The result was 
a group of fibers, slewing dearly their outlines agdlns! 

















1. Fiber* of linen from the winding nheet of mn Egyptian mununy vkir«d by ubUtuM light the arrow Indicate* th* direction tn which thl* frtU t Amertoan-made tHUMtl «Uk cl cxttnhw. Viewed 

hi mfranln aohtUoe in the eotnpremer 7 iUILno-made artificial «Uk, *eai under eimllar eoodKhww 

What the ni lera s c ope ihowi mn of textile fibers from various s ours — 


■ badeground of solid contrasting color In other words, 
lustesd of staining the filters and examining them 
against a white field, ttie field was stained and the 
colorless fibers examined, Hgultwl It This method 
proved wrj Hucvtvwful with such fibers an some of the 
artificial silks, where a rmtaral, not u stained, appear¬ 
ance was the end In vleu The stains used for the 
ftlwr compressor were a saturated nnneons solution 
of safrunln, of methyl green, of gentian violet, or of 
Bismarck brown Tty*se wire mode up nnd diluted 
to the requlml depth of color for each specimen b fgs 
0 and 7 show, nsipectively, American cellulose acetate 
silk and I to linn made cellulose xanthate silk, botli ex 
amiueri In the filter compm&or In safranln solution 
Various excellent differential lightings for bringing out 
a wide variety of markings In fillers can be had to 
utilising the fiber compressor with both transmitted 
direct and oblique illumination, and various colors 
both of the light, and <rf the * background solution" or 
mounting medium of the filters 
Dark field, or dark ground illumination, seems to be 
little used or little understood except by mlrroacopiets, 
and yet It Is ou« of the most fertile methods of exami¬ 
nation of delicate objects By dark field I limn (nation 
la meant that form of Illumination by which the object' 
appears light and the Imckgronnd dark Ihe appear¬ 
ance of objects under dark field Illumination la much 
like that of the stars and moon against an Inky sky 
at night In order to lie available for examination 
under dark field Illumination, the object must be mount 
ed on a slide In a medium of different light refracting 
character, and must Itself poosem either strongly re frac¬ 
ing, or reflecting qnalltlcs Nrtch conditions ore usually 
fulfilled by mounting any of the transparent textile 
fibers (eg, the artificial silks, natural silks, linens, 


etc ) in Canada balsam, or some heavy oil, such as 
oil of eodar, or castor oil Only aoch light as Is inter* 
cep ted by tho objects under examination/ reaches the 
eye, bunco the appearance of a brightly lighted object 
upon a black field 

Dark field Illumination <*nn be had in several ways. 
The simplest method U to cover the aperture In the 
singe with a piece of blmk velvet (since this reflects 
ho little light, even loss tlmn carbon paper), and then 
concentrate, upon the object on the slide, the light 
from the microscope lamp, using for this purpose a 
condensing lens mounted on n stand (Fig 4) With 
Much an arrangement, a very small fraction of the light 
from the condensing lens la reflected back Into the 
microscope tube while tho object Itself appears brightly 
Illuminated 8uch treatment works well, however, only 
with those fibers which are more or less opaque, the 
transparent, glassy fibers demand a modification of this 
method This modification, designed for those fibers, 
which refract well, but do not reflect the light (such 
os tho transparent artificial jdlks) consists In mount¬ 
ing them HI Canada balsanfl^gnd illuminating them 
with the VfStft from the sjUnie Mm. usfng the 
dark ground atop, furnished****^ 

'With this tyi» of dark flel&mMfifrte Meet gjUT 
appear* Aght upon a dark grcflb tt> rolni shtfr, 
the npitenrance of various Ibers 

tyites ofr%rk Held IHdmtoaMon-just mcqffUucd, 

Oblique Illumination can also be shade In yield 


f the two 



lag enrtrfty, go that otriy the stage, with Its large aper¬ 
ture, remains. The mirror lp now swung far to one 
side and turned so (hat its redacted light-beam reaches 


the object oil the slide very obliquely If the light Is 
sufficiently oblique, none will enter the objective except 
that which la Intercepted by the object oa the slide, 
which will, therefore, appear light upon ■ dark back¬ 
ground This method p o ss esses the disadvantage, how¬ 
ever, that tt can bo used only with low powe r s, iy^ 
with tho id-millimeter objective, and furthermore that 
the object Itself Is Illuminated only on that aids from 
which the light proceeds. 

Excellent results have been obtained by a combtna- 
natlon of tranamlttod light (either vertical or obUqoe)* 
and the first type of dark field illumination, in which 
tho condenser on a stand was employed. With this 
type of lighting the libera were mounted in some light 
oil (or glycerine, as has been recommended), such aa 
oil of amber, oil of bergamot* oil of eayaput, oil of 
wintergreon, and oil of clove. Xylol and water were 
often also used as mounting media. The reagent which 
afforded the most satisfactory results, however, was 
oil of amber, with which the fibers were thoroughly 
saturated after having boon waabad (In the case of 
th# natural fibers) with a solution composed of equal 
pasta of ether and OS per cent alcohol, or (in the 
, case of the artificial libers) with hot soapy water, to 
/remove any oily matter from their surfaces. The 
^velvet doth was not used In this connection, as It wmtid 
r -havs interfered with the passa g e of light from the 
aubetage mirror Two sources of Illumination were 
, sometimes used, ono above the stage for the condenser, 
and one below, for the mirror, and in this way light 
of different odors and varying intensities could bn 
employed. Figs. 14 to 16 show various textile libers 
subjected to this method of examination by doable 
lighting. 

For tjie permanent mounting of textile fibers, the 
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tton la iwa action l*. Ftaraioh flax. 
dut*i«U cxbiblti 


writer bM found that Canada balsam and glycerins 
jelly aaawer alt practical purposes, It la battered to 
bo batter, however, to keep textile aamplee filed away 
In envelope*, In a riassiflod card-catalog system, and 
make preparation! freshly when needed for eoaparim. 
In thia way wmdal methods of mounting In different 
media, for apodal methoda of Illumination, can bo 
appUod to each Individual set of fibers, which would 
not be poodble were they mounted once for all in 
Canada balaam or glycerin* jelly Sack aet of libera 
Should bo determined, the determination noted on the 
envelope, and the envelope filed away where it can bo 
at once available. Kadi envelope should beer, moreover, 
an account of the treatment found best to bring out 
the characteristics of the fiber, on which indubitable 
determination* can be based 
The enormous saving of time, labor and expense, 
together with the accuracy of the results of identic 
cation which microscopic analysis makes possible, 
should commend Itself to all those who are working 
In the field of textile Identification for tbs eetabUah- 
oMDt of a system of uniform nomenclature of textile 
products. 

SwfaUMr’t Cramp—Its Cum and How They 
May Be Avoided 

By J. 8. Tutor, Captain, Medical Carp* UAN. 
WIMMKXT8 cramp Is s spasmodic contraction of a 
muscle or group of muscles, an In the calves of 
the lege, the arms or the belly wall Hostile cramp or 
tetanic contracture results from wbst la called rnnaa- 
ttoa of stimuli The repeated and rapid contraction of 
a muscle Induces fatigue and then temporary paralysis. 
The degree of fatigue necessary to produce gpasm 
would, of course, depend on the tone of the muscle, A 
weak, undeveloped muscle would become fatigued 


sooner than a well developed one An Important factor 
lu muscle spasm is the accumulation in the local circa* 
lotion of wasto products Incident to exercise known an 
"fatigue staffs.” These fatigue stuffs undoubtedly act 
as a chemical Irritant to the muscle, Increasing Its sus¬ 
ceptibility to tetanic spasm. Therefore, the aetivltv of 
the local circulation Is of immense Importance In this 
connection 

In Asiatic cholera the enormous reduction of bods 
fluids by diarrtura increases the viscosity of the blood 
and produces marked Interferences with the capillary 
circulation. In this disease* the patient experiences 
very distressing cramps la the muscles of the abdomen 
and of the calves of the legs. 

Hen who work In the hot fireroom* of ships, espe¬ 
cially Inexperienced firemen, suffer from similar muscu 
lar cramttt. They work hard drink a great deal of 
water, cold as they can get It, perspire profusely and 
often chill the body surfaces by standing half naked 
under blowers and ventilators. 

With normal exertion of a muscle of good -tone and 
with a normal circulation, tetanic spasm will not oc¬ 
cur The weak muscle or the over stimulated muscle 
toads to spasm, and spasm is further favored either 
by an excess production of fatigue stuffs or by the de¬ 
ficiency of the local circulation on which the removal 
of these fatigue stuffs depends. In the case of the 
cramps developing In cholera the circulatory disturb¬ 
ance li the chief on# The muscles are Insufficiently 
nourished, enfeebled, and so predisposed to spasm 
from the smallest degree of exertion and the capillary 
deficiency prevent* the removal of the chemical prod 
nets of muscular contraction. 

In the case of firemen, the over-use of the muscle# 
and disturbances of circulation act together In pro¬ 
ducing cramp*. The profuse sweating reduce* the to¬ 


tal bulk of body fluid* ami the t hilling of the body 
surface along with the consumption of large (pinutitlc* 
of water, tend to cause a congestion of the Internal 
organs with a consequent collate, ral am mis lu the 
superficial blood vessels. 

Treaties! conclusions to be drawn from these fact* 
in relation to swimmers crump an simple 1K> not 
stand about at the water's edge too lung before en 
tering the water While it Is a mistake to plunge In 
when the body is greatly ovtrhbsted, it Is Just as had 
to wait a long time to cool off first l>o not go lu swim 
mlng after a hearty meal or after consuming large 
quantities of water Several hours should intervene 
between a big mcul and swimming 

ll) tin* next place, when considering swimmer h < rump, 
it should be rcinemhenHl that swlnunlug Is n very at tive 
exercise, calling Into play nearly all the voluntary 
muscle* of the body und it Is easy to overdo The 
amount of exertion which can safely Ik* made In the 
water without liability to muwJc spasm depend* In part 
on muscle tone The person who take* comparatively 
little cxerclso cm land, whose muscles are more or less 
soft and flabby cannot rcasonuhlj expect to mako 
undue calls on his muscles without unpleasant and 
dangerous consequences when he 1» ixereldng In the 
water 

It Is possible that swimming In very cold water may 
increase the tendency to cramps Kun when exercising 
only moderately, most iieople *tm In bathing loo long, 
crumps may come from hmg-rontinned moderate use 
of the muscles Just a* readily uh from cxrvtmUo use 
of them for a *lu»rt time 

Considering the (urge number of deaths that occur 
annually through swimmer’* trump, more thought rind 
care should bn accorded this sublet t In many Instances 
It l* due to carelessness or lack of knowledge 
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Making the Flood Dam Itself 

A Simple Wire Netting Structure That Gathers Mud, Boulders and Miscellaneous Debris to Form a Barrier 

By J F. Springer 


O NE great Idea being 
premed twin? In the In¬ 
dustrial world Im automatic 
ojieratloa Hometlraes it can 
be fully mtllxed The raw 
material Is then nlmpl} put 
in at one end ami the work 
taken away at the other with 
tlie desired operation* com 
pleted Then there Is Herat 
automatic operation when 
(lie ftUI Meal can not be 
realised. Here tliere mast 
he human control and atten 
tlon for part of the opera¬ 
tion The civil engineers 
have not done a great deal 
along this line, ho that when 
something of the kind Is ao- 
fitmpIlMhed, It is alt Ute more 
worthy of attention. A ease 
In point Is u rather novel 
t)iw of dam that is being 
developed in California TUIh 
dam, om* started, builds It 
wdf Ah the initial construc¬ 
tion Is highly economic iind 
tlie remainder Is accom 
pushed HQtomntl cully, tlie 
cost of the finished affair 1h 
very moderate Indeed How- 
e\ er, this type of structure 



The Pratt porous dam Installation after nominal Motd. Note dead branches, leaves and other looti n g 
debris which have been caught and hold by the skelston-lik« struct are 


Is not usable everywhere, nor Is tlie inetliod universally 
applicable Hut where the finished structure fulfils 
tlie demands and where also the conditions make the 
seinl-aotomatlc method ujipllcttble, we have a splendid 
result 

Tnrrentlul streams are nitlier famous for the trouble 
of which they am capable They can bo cured, and are 
luring cured, hut the usual method Is rather expensive 
The result Is that bat little Is done, unless conditions 
are such that a profit may he secured by the use of the 
imwer water Imixnradod Tlie upper reaches of the 
Ht Huurlce Rl\or In Canada have been put under con¬ 
trol at great expense Hut this expense Is justified by 
the hydroelectric power stations downstream, whose 
otieratlon Is thus extended Similarly, the Catawba 
River In the South Iihh been imt under limitations as 
to what It Is permitted to do 
In flood seasons, flat, aside 
from the Insurance to pnu>- 
erty ami life, tlie expend! 
tores for tlie control works 
are expected to he warranted 
by the money return secured 
through conversion of the 
energy Into electric current 
Unfortunately, however, «»n- 
dltlorw are often unfavorable 
from the point of view of 
those who wish tbrir money 
to earn more money Invest¬ 
ments from the humanita¬ 
rian point of view are to be 
expected only from govern¬ 
ment* and philanthropists. 

Consequently, the develop¬ 
ment of a cheap tyi« of dam 
suited to the porpoae of 
(becking the floods of a tor¬ 
rential stream might easily 
turn out to be a distinct ad¬ 
vance In a humanitarian 
way 

The California dam, which 
appear* to be the Invention 
of Mr A. A. Pratt of Los 
Angeles, Is started on Its 
way to completion fay a sim¬ 
ple skeleton-like construction 
hullt In part of materials 
dow at hand Thun, posts 
from the nearby woods may 
la* set op at special points 
In the stream bed and these 
connected op fay lengths of 
wire netting. Other forms of 
construction are permissible, 


If they seem preferable for particular cases la liand 
The broad Idea consists In the erection of s system of 
obstructions which are sufficiently open to permit the 
water to flow through rather freely, but which will 
neverthfriem stop and retain floating debris, such as 
the dead branches of trees and other scrapping! of the 
vegetable world As these ai*Cttf nutate, the flow of the 
water becomes more and more Impeded The checking 
of the flow of running water carrying slit and the like 
tends to result In the deposition, first of the heavier 
part Ides and bits, and, us the retardation becomes more 
effective, of the finer and less heavy particle*. The 
floating material Is stopped and made to pile up and 
check tlie water, and tills hindrance of flow results in 
filling In the Interstices. Ultimately, what la the equiv¬ 
alent of a solid structure !« produced The water Itu 


^conies 

mo*s and more ^Meat ax 
tha cvmtrt slow* up, Oborse 
and thca fine eedtjMttt Is de¬ 
posited in the bottom of the 
pool If the stream bed is 
rocky end bare, this deposi¬ 
tion of sediment tends to fill 
In and cover up. After a 
time, however, 4f the flood 
continues, the top of the net¬ 
work will be reached fay the 
accumulations, and the water 
will flow over the structure 
and continue on downstream. 
The dams are anchored fur 
ther upstream for the pur¬ 
pose of bohttng them In place 
until their weight has suffi¬ 
ciently Increased to prevent 
them being carried onward 
It Is said that, when once 
the best ns commence filling 
up, there is no danger of a 
shifting of the stream bed 
These dams are built hi 
systems. Thus a cross-sec¬ 
tion of the stream and bed 
may show on both side* a 
stepped arrangeme n t from 
the bottom up. Then, there 
may he a second s te pped ar- 
a longitudinal section. Thin 



rongement disclosed by 
latter arrangement suggests the terrace-like form of a 
natural rapids. There seems to be a rule which re¬ 
quires that the top of a dam shall not rise above the 
foot of the dnm next to It upstream. It Is to be under¬ 
stood that the foregoing sets forth only broad features. 
The space hack of the porous dams may be cut up Into 
rectangular compartments. Two sides of* etch rec¬ 
tangle may he made to parallel tlie current The other 
Hides will then be perpendicular to It. This compart¬ 
ment construction may be utilised to control the cross- 
section of the resulting Impervious dam that the stream 
will build. 

The terracing of t1w sides of the stream bed tends to 
confine the most rapid current to the center, and the 
less rapid currents to the two sides, the currents slow 
log up as the hunks are ai»- 
pmachcd 

Several years ago, a stretch 
of porous dams Was con 
structed In the bed of Laurel 
Creek Canyon, near Los An¬ 
geles. Fart of the region 
tributary to the creek haring 
been burned over, the tor¬ 
rential character of the 
stream was increased. More 
water came and It brought a 
great deal of material with 
it After the flood. It was 
found (hat the one-mile 
stretch of dams winp good 
conditions and that about 
cm hundred of the sscoad- 
ajfy compartments tout been 
JUM-vWtth material, 
was a 


MmW buUlUtiaB «f Pratt ffc» IW Al—tf S » 


•boat 3 B tM wfata. 

Another poronsdam sys¬ 
tem wee constructed tor the 
Water OnnservaHoa Associa¬ 
tion o t Riverside^ GaUfornU. 
The stream whose waters It 
Was to eootoqt Is a *ctotoflr 
canal" Kftt to It to a wide 
ftrtd fete* Channel 4 Most 
of the year the stream bed 
dry. It to very rocky, 
betpfl ffcfaUy strewn with 
otohfl on* medium stoed 
bonders, A natural water 
basin Uee below the kpper 
fttatk It ttos region. It was 

cheek' the'pee* 


water, or a tarps part ef R* 
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xo rink down Into the water bMto, fro*t which It might 

be nmM and utUteed. 

▲ perowe dam 190 teat tone va bqM ttnwi a nar¬ 
row pike* In the channel At on# tod a 40-foot win* 
art at right angle* wan constructed, Thera la one main 
harrier tor the full length and two supplemental front 
harrier*. Iron poets 9 inches In diameter or angle 
Irons were planted in the stream bed and given a 
height abort It of perlutpe OH feet Wire guys were 
anchored vprtreera bock of the porta and served to 
assist the posts In restef titg downstream thrusts. These 
wires were perhaps % Inch in diameter and reached 
hack* *ay, 10 feet Tltere might be sevrrsl guys to a 
post, the conditions naturally ruling In the matter The 
anchorages were made to heavy boulders ami were up* 
pureutly sufficiently secure, as they wltlmtood u flood 
in February, 1020 The upright posts were connected 
Op by means of angle Irons, and the frames thus pro¬ 
duced were covered with wire mesh. This consisted of 
h fabric made of H*tneh wire leu ring 6-Inch aperture* 
Iw fabric was, at the bottom, carried upstream for 
abbot 10 feet and the apron so formed weighted with 
boakters, 

The February flood tried out the dam* After It was 
over, the structure was seen to be undamaged On 
February 22, the water was flowing over the top of the 
upper dam In a stream 4 fret deep. On the following 
day, the water had dropped 
Z feet, but was of course 
rttll covering the structure. 

It te claimed that the 
imck-cuttihg action or tin* 
overflow from a built-up dnm 
of this description differs 
from that which occurs In 
the case of the ordinary solid 
dam. The Inventor suys 
“After this mattress Is emu 
pitted, the overflow then 
acts exactly as It would In 
the case of the solid dam, 
with the difference that tlw 
hack-cutting can only pro¬ 
ceed to where It encounters 
the mattress previously built 
by the stream Itself, when 
the menace cease* With a 
solid dam, when tlie hack- 
cutting reaches this same 
point, It connects with the 
water percolating from the 
reservoir and a channel Is 
apt to be opened under the 
structure, which automatic¬ 
ally enlarges until the solid 
dam falls.*' 

The stream here resisted 
bus a gradient of nearly 4 
per cent. It may be almost 
or quite non-existent or It 
may have a depth of 4 to 8 
feet and width of 000 feet 
Boulders and small pieces of 
solid matter are carried or 
rolled along by the swift 
■current. Bed rock Is ever) 
where out of sight near the 
location of the dam, covered 
up doubtless by the material 
brought to the spot and deposited la the years gone by 

The foregoing account refers to a sy ste m patented 
1»> Mr Pratt June 4, 1018. A haste Idea of the scheme 
contemplates the establishment of a central series of 
dams located along the longitudinal line of greatest 
depr e ss i o n In the had of tlie stream These darns wilt 
be of short or moderate cross-section and do not seek 
to dam the satire stream In foot, each may be only s 
fraction of the cross section of the stream In flood. 
The one located farthest downstream Is set at any 
point considered favorable The next upstream from It 
will have Its bottom on a level with the top of the first 
or perhaps a trifle lower The successive dams of the 
ce n tr al series, as one goes upstream, will have their 
bottoms at the level or a little below the top of the 
j*e*t dam downstream Ih the series. This central se¬ 
ries senes to locate and Mine the course of the stream 
at aU times whether It Is la flood or not lb each ride 
of ft, another loOtfltndiDal Series Is also arranged The 
Ibrt mog t dam In each series will he sbresst of the lead¬ 
ing dam of the control co ur se, but art at a level such 
thatlte bot to m win he at euhatandaUy the seme height 
ms the top of the dam to tbs ceotral aeries. Tbs next 
damg upstreem is these *4* series will ha aUti\arty 
located, with r es p ec t to the next dam upstream of the 
caaftlHtt. fed (• «ta*U m rtter. Otter rid, Mifea 
«M JtatUrty rn vp> tte baton of up 4n In • tnu» 


verse s eri es being at eub stao tiuUy the saute level os the 
top uf the adjacent dam on the side of the center of 
the stream. The ends of dams art- ucm connected with 
the ends of others downstream that are at the saint 
lo\el Coftqmrtmefit* will thus be formed of rectangular 
plan The wire-mesh walls toward the center und 
downstream are at the level of flic tops of tlw mut 
t resse s formed in the adjacent cumpartnienis. Wlien 
the mattr esse s are all complete, the whole uffutr will 
be a series of steiac whether one \tews It crosswise or 
longitudinally The stream will flow between two 
flight of stet*. 

Tin* stetm tend to become permanent efc-mems In Hit 
stream bed bocaciue of the sand and other bard and 
Imperitdtuhle material arrested by the mattresses of 
vegetable debris that form If then should be u poor 
natural stqqdy of such tWbrts, the deposition of sand 
and the like might have to he assisted either by using 
a closer mesh or by providing vegetable waste What 
is essential Is that the water be checked In Its flow', un 
this Is the manner of getting deposits to form Of 
course, If there is quite* flow of smalt boulders, these 
may become an equivalent of vegetable dcMirts. They 
will be halted by the wire mesh and build up a loots, 
open pile This lu turn will chock the Impetus of the 
water and bring about tlie deposition of sand and the 
like 


Some Simple Pointers on How to Keep a Car 

By Harotd HoUinR*)ic»d 

S OMK people wonder why they are sick when the\ 
don't take a bath hut once In two weeks, and 
some people wonder why their car won't run when they 
don't dean It but once a month, and then never ton* h 
the Inside of the motor What we need is not greater 
motors, but drivers who will study the construction 
of a car and treat It as though It were human 
Tlie very first thing Is a fumlllar warn!nr—keep the 
Inside of a motor free from carbon, but everybody 
does not know how to do it To start with, have the 
valves properly ground and adjusted and all carbon 
burnt out After this in well done, a teacupful of 
kerosene put through the pet-cocks twice a week will 
Imp the motor In good shape After the kerosene Is 
equafty distributed through the various cylinders, tlw- 
motor should be given shout ten turns, either by liand 
or by using starter This win soak the entire motor 
with ktmuene. Then apply the switch, giving the 
motor a medium amount of gas. In cold weather this 
rffiady^ should flu applied after the motor Is warmed 
up, hr Ip retorting to the garage lh the evening, other 
wise tfce motor will require some skill to start After 
the motor, te started and gets warned up, running at 
a medium speed, open one pet-cock at a time, while 


motor Is In operation, and you ckii notice Lite Am* 
pieces of carbon coming out This kerosene cun also 
be applied fay using a aOmll oil enn, applying the kero* 
Hem- through tlw air adjustment of the carbureter 
while the motor Is unggin and running at a medium 
speed, as the motor dl'** down. While kerosene 1h 
Itolng aiqdled, keep hafld on the throttle of carbureter 
tmd Im reuse speed 

Another |Hdnf Is f*fD»Wng the plugH once n week 
and Hoaklng them In a pull of kerosene o\ornlght, then 
wring a little emery on the points, drying them well, 
also adjusting all the pofnts accurately to the thickness 
of a dime Then see {hut none of the itorcetiilns Ik 
broken, ubkh will eaflw- a miming cylinder Also 
set* (Imt nil the |M>rve1aJh* an tlHiroUghly tightened by 
Hinall uuIm that are at (la top of porctHnlns After 
fills Ih dona, eucli plug should hu\e a washer and Ik 
tltoroughly Lightened In tlie cylimitr head 
Most |ieople have trouble with their motor heating 
up, and It in no wondtr when the water that Ih In 
(Ih- radiator has collected so much rust and grit that 
It Iiiim shut off the circulation through the various cyl 
indent lids grit is rebuked by running the front of 
tlie cur o\or a manhole nr drain, while the motor Is In 
"Iteration Ion will And a small outlet plug at the 
bottom of tlie radiator on all makes uf cars. After 
opening thlH, take off the <np from tlie radiator water 
Intake Hnd apply a hose with 
running water I^et the roo- 
tor run until the water from 
the outlet pf|H* becomes dear 
You cun easily notice the 
cidlected rust and grit as It 
comes from the outlet pipe 
Tilts toleration once tn two 
weeks, together with keeping 
tlie cooling fun well oiled 
and In perfect running con 
dltlon, will gl\e you a per¬ 
fect cooling system 
Oil slawld be drained from 
tlie crank caw- once In three 
months and new oil applied 
The same should be done In 
the transmission and differ 
entliil cases, Hnd these cases 
should at all times have the 
proper amount of a good 
quality of oil and grease 
An occasional a indication of 
neutsfisit oil to the clutch 
will keep It In good conrit- 
tlon together with keeping 
the grease cup well filled 
The brakes should be i>rop- 
erly adjusted After Jacking 
the rear of tike car up. with 
the motor running In low 
gear, one man should nitr¬ 
ate the font brakes Imrk and 
forth, while another applies 
kerosene to the brake hands 
This will remove all grease 
and grit uml give perfect no¬ 
tion on Hie brakes. If tlie 
Iwake linings are badly worn 
awl you want to come down 
a stefcp hill without renting 
brakes, aiqriy hone of run 
nlng water for about fl\o minutes, soaking each brake 
lining In water This will expand your brakes and 
ghe you quick action for a short time Keep all parts 
of machinery oiled, ami tires properly Inflated to the 
proper nunilwr of imurals One drop of oil applied to 
the valve of the Inner tube Itefore air Is applied will 
prevent any air from escaping from tire 
A nig partially dampened In kerosene and oil is an 
excellent remedy to remote all sand and grit from the 
body T\» keep from scratching tlie paint on the body, 

,great care should lie taken to shake out the doth thor 
oQghly as vou go along as this doth will accumulate 
mucli grit, which Is Y«-ry Injurious to paint After 
this Is done, a denn piece of silk doth from an old 
shirtwaist will wonderfally brighten up 1 l«e paint 
In drhlng a ear do not advance spark on start 
Ing, or on a hill or heavy pul), or your motor will 
start knocking Restart your smirk and you may not 
get the sliced, but you will eliminate the knock und 
make your motor last twice an long and sa*e your 
repair bill In running your motor Idle, slow down to 
lowest possible speed This will keep the motor from 
heating up and eliminate the collection of carlsm In 
the motor and will also save the gns till In starting 
and stopping at all times shift to low or intermediate 
gears, Which will save yon the strain which would come 
on the motor by pulling In high gear 
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After the flood. Recoding waters have eroded the deposited sands in accordance with the layout of 
the structure. In feet, the channel la automatically self-cleaning 
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Why Not a Nation-Wide Building Code? 

Kchcarch Wotk of th<* Bureau of Standards with a View to Learning the Truth About Building Construction 

By Geo H Dacy 



Bnck wall, showing the fusion of the soft grades of brick at 2150 degrees Fahrenheit 


H \A h\ I In him* famine 

I m uplift* I It it * Htlon 
building Imidcqiiut Ich and 
* imM ruction ln< ffli l< tieit 
Ini\• runt up a r«\t rx* hnj. 

11 mIi hull tu tin ixteti' 

l )i a t (io\4 mint ut oHU Ial 
ami mitlHirlMil l'*Mlcriil 
imihIpk an now divot in 
m rlouN stu^y and thought b 
ila matter of hjkIi mntlxliu 
onr h a p h a * a r d, * at< h-as 
i uli hi nil imthmlrt, mode- 
and imaMiiriH of coiiMtrui 
(Ion In purihulnr, Si»cn 
lary of Couinurw Herlieri 
IliHivir hus Intireulcd him 
Mir In thi satlKfmlory wilu 
lion of our national luilldtm, 
i nlgtnu His efforts hnvu re 
mi II iil in the organ! nit Ion or 
a mjhk’IuI coinnilttiH* of nn 
Ilona) authorities from tin 
It udlng building trades ami 
isMoOnted Industries who, at 
(Ids writing, un i engaged In 
die formation and (perfection 
of standardized building 
(isles, plumbing codes, liunl 
ware codes and the l!k< 

In thin work of uniformly 
standardizing the various 
building trades mtlvltles 
(lie national It u rea u or 
stundurdH Is cooperating ami 
doing the mujorlty of tin 
lestlng und tlieoretkal — a** 

% ull tin muih of the Inter 
l»rt tiitlve und fundamental— 
resei) n h and Investigation* on building mithod*. 

lllght now the Standards ixisris art nmipnrlng the 
riHpiln mentM lu building codes of soim 3oo titles In 
order—as fur us Is (smslhlo and prat tIml—to stiimU 
ardlxe and unify these const rut don cotnmiindim ills and 
to formulate reasonable rule* and ngulatlons width 
will be the basis for (potential and wife coimtrurtlnn 
there nri npproxhimti ly 4 “p 0 titles In the emiulry at 
premnt wImwo isipuhitlons rangi from 10000 to 2 »,000, 
that are not governed *> far 
as hulldlng uitlvltles iin 
cone* riM*d by stiiiiilnrdlxed 
requirement*. At lend 05 
|sr ixnt of these Giles luiv* 
no bnlldlng eodts wlnitHo- 
ewr while tlie minor 
munh Ipalllies wbh h lswisl 
anv eodes at nil In soim 
nisoH offer n sort of < rusty 
quilt Ilk*, lu terogeneous n* 
sortment of unrelated codes 
width dovelnll together In 
nlsiut the same wuy (hut a 
hi pin re Is related to a circle 
< >ut of more 1 linn 300 Amer 
him clUcfi with populations 
In excess of 25,000 one- 
quarter have no building 
cmles while the construction 
mpilreinentH enforeedby 
many of the cities which 
have codes are v a r I u b 1 1 
without any mum rent cause 
Tlie common plan followed 
in cities without ortlmdox 
building wales has lieen to 
use the State bnlldlng codes, 
tli* Are underwrlti rs iislcs, 
or thi decisions and judg 
inents of special committees 
of munlrlpnl authorities 
The Federal Government 
has no power In the matter 
of these building regulations 
otherwise than In im ndvls 
orv cupudty, us tlds work 
rests entirely with the dlf 
fi rent states am! inunlelpnll 
des The proposed vtuml 


urdlxiiihui of construction retiulieineiits would lie of 
outstanding assistance to Ihe srauller cities which 
<aimol afford tho lienvy expense of formulating definite 
l»sal hulldlng regulations. Furthermon, such stand 
anllsudon would undoubtedly nvult lu a quirked 
curtailment In hulldlng costs ami equipment Instullu- 
tlon * \(pc»hch In iiiaiiy case*. lla Bureau of Mundurds 
In miming tlie mutter of building emit sy sterna fixation 
to a workaday basis Is conducting many worthwhile. 


unique iiimI original tests and 
Investigations. The results 
emnoRtlng from these ex- 
/>erimental Investigations are 
of basic Importance In em 
phuslslng many of the most 
significant factors In build 
tng codes which, heretofore, 
have either been Ignored 
through Ignorance or have 
lieen neglected through care¬ 
lessness. 

Practical, fundamental ami 
essential teats are being 
made to ascertain the fire 
resistance of various types 
of wall construction. In one 
of the Government testing 
laboratories, large rolling 
steel frames have been con¬ 
structed und are placed In 
succession directly above n 
series of jwwerfUl oil burn 
era. Brhk wall panels of 
different types 10 feet long 
11 feet high and 8 to 12 
Indies or inure In thickness 
are built In or close to this 
steel frame forming one side 
of the furnuce chamber and, 
subsequently, exposed to 
(lame in tinu at high tem 
(peraturoe for long periods to 
determine their reactions to 
< uutlnuod Are exposure* 
Generally, thene test panels 
are Hred continuously for 
about 0 hours or until tiny 
fall, or show excessive de¬ 
terioration and injury Tlie heat generated by the oil 
burnt ra Is such that at tin mil of 1 lnmr, the torn 
pern turn of tin* furnace Is raised to 1700 degrees 
Fahrenheit, while It rises to 2000 degrees Fulir at the 
termination oT 4 hours mid attains the peak point of 
2350 degrees la hr at tin. md of 0 hours At this 
latter tenqperuture the less resistant varieties of lirh k 
melt on the Inner face and (spur down over the Impaired 
panel as shown In tin illustration above 

The Government ml enlists 
and engineer* in charge of 
Hies* experiments measure 
the bulging and Imllnutiou 
of tlie panel walls towards 
tin* flames In order to deter 
mine under what conditions 
the tire Is liable to muse thi 
collapse of the brick walls 
\ urlous elcclrlLal Indicating 
devices are used to raeusurt 
the temipemturen at different 
/portion* of the walls during 
the tests, more than 1000 
such temperature readings 
being tuken in the case of 
each wall panel that la fired 
To date, the tests have In 
p laded the tryouts of both 
solid and hollow brick walls 
of 8-lnch and 12-Inch thick 
nesses. The steel frame In 
which the brick panel is built 
and the panel Itself when 
ready for test weigh about 
25 tons and constitute the 
roost Ingenious method ever 
devised for exposing brick 
walls to fire hasards for ex 
peri mental purposes. 

In the solid wall panels 8 
Inches thick, 2200 bricks are 
used, while In the construc¬ 
tion of the 12-Inch test 
panels 8300 bricks are re¬ 
quired Where hollow brick 
walls are used, approxi¬ 
mately 25 per cent less brick 
Is used while the labor ex 
penses In building the wall 



The steel frame used st the Bureau of Standards far the retention of the brick panels subjected te the 

fin resistance tests 
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fito iHkbtty lower than fur solid brick, so It In reported 

la jrteNil, tbe purpose of tlie laboratory Are tret* 
With there brick wall* In to determine the ft ability of 
the different vnIU, If they will buckle decidedly where 
exposed to sx trapes of beat and flame, und whether 
or not they will conduct bent to the extent tlutt article* 
and good« stored on fin* of>j**dte able of tlte wall will 
also be A red or damaged Xsy the nbnonnul development 
of bent Tbr experimental panel* are tested under two 
different conditions (1) With the wall* under full 
restraint and built solidly in the iteel panel, duplicating 
condition* that obtain (n the tower floor* of a tall 
building, and (2) with open aimer* left around the top 
and iflde* of the wall* to allow them to expand. Tht* 
latter arrangement approximate* the condition* which 
Mtor In Ugbt building* him l <>u tlie top doors of num) 
huHcffnga. 

During the last 18 months, the Bureau of Standards 
has been aaristing the National Urae Association, the 
National Association of Plasterers and the American 


Plasterers* Union to compile a standard plastering 
code of countrywide application. This work is non 
about half completed and promises potentially to modify 
radically existent deficiencies In plastering operations. 
Usually the average home owner becomes more familiar 
with the plastering and plumbing in his house than 
any other duo of the construction feu lures. Unde 
Ham's construction nutlmritlre and other national 
agencies are trying to standardise in black and white 
the facta and figures which will provide the bouse' 
ladder with accurate Information which will tell him 
whether or not his qwrial Job of plastering la good— 
and If It la had, why It is uimatUtfactory The Bureau 
of Htandards has been conducting new and original 
tests and research activities with lime and gypsum to 
uncertain Inside knowledge ubout these materials, 
whlcli, previously, has been unknown. Plaster* ore 
made entirely of lima and gypsum which orvUuurlty 
have to be used together In most localities this means 
that one or the other of these materials hue to be 


Imported at considerable trouble and extra expense. 
Lime Is used because of Its plasticity, while gypsum Is 
essential on account of Its quick setting characteristics. 
Heretofore, the individual properties of these two 
materials gave no evidences of Interchangeability How 
ever, the Government experts have already devised a 
ay stem which gives plasticity to gypsum und u quick 
act to lime. These Invaluable experiments will result 
In the future use of one or the other of these materials 


according to available local resource*, but will not re¬ 
quire the use of both materials to Insure durable and 
satisfactory plaster surfaces. This means a big annual 
saving to contractors, builders and private individuals, 
and is the sort of worthwhile Investigation which mer¬ 
its our boarty commendation. 

The Bureau of Htandards has also e\»lvc*l a met 1 km] 
or coloring plaster so that attractive and ornamental 
waU finishes result, which eUinluate the necessity for 
using decorative wall paper 
Little Is known about plastering sands by either the 
laity or building exjierts. The Government scientists 
are now conducting a detailed Investigation of Master¬ 
ing sands In order to substitute definite facts und 
figures for our existent Ignorance concerning the best 
types of this building material They are also devoting 
I auricular attention to the perfection of a method of 
making gypsum weatherproof so that It may be used 
us a finishing material on the exterior of buildings. 
Their efforts have been effective in a reduction of 50 
tier cent In the time devoted to the curing of sand-lime 
bricks and tlda has meant a great saving In production 
cost* to the manufacturers of this material 

At present, a special new laboratory Is bring equipped 
at the BtftoMf of Standards for investigating the effect 
of fire on different structural bonding materials. 
These testa show that timber weakens about 00 per cent 
to total strength when exposed to a fire temperature 
of 100 degrees Centigrade. At exposure* *f 100 to 100 
degrees O, the timbers begin to give off light volatile 
mamrials, While at temperatures of 300 degrees C. they 
become soft and spongy » 

Btructural grades of steel begin to lose strength when 
the beat register hovers brtwee&the 800 and 400 degree 
Oentlgtwdt mark, while at exposures of from 000 to 
000 dittoes a uteri falls under average working loads. 
If tbp temperature la-increased to 800 degrees a the 
very finset steel poss e ss es otOy a small fraction of its 
original s trength . The novel apparatus constats of a 
restrainloff frame of structural uteri, a special loading 
tnedpufiam pqd electric famacss tor supplying hast 
anti nmntaktfbg the te mperature vatibnu throughout 
Ate Jperiri temperature recording de» 

vires gfrutyM wttfi retewucipto fkefflttoa (or the 
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of these fire tests is striking!) indicated whim one stops 
to consider that destructive conflagrations annually 
cause properly losses whkh aggregate over $ftno,ono,ono, 
an amount equivalent to one-fourth the total "iterating 
expenses of the United States Government, und which 
exceeds the nnnuul appropriation* of the United Stutes 
Army and Nmy 

An riot trie Ice machine capable of making one ton 
of ice daily Is being used by the Federal engineers to 
chill an experimental cliamber wherein ull kind* of 
building materia 1 b are exjweed to weathering condition* 
—laboratory duplications of tht deterioration* anil 
damages which obtain from tha alternate fringes und 
thaws and the disruptive operations of Jack 1* nwt In 
u single da)’* exposure in the cold chamlvor, u sample 
of building materlul such as sandstone, marble, granite, 
concrete or the like Is subjected to tbe same mimlier of 
climatic vicissitudes as It would undergo In one jear 1 * 
weathering The rock samples are first soaked In water 



and than placed in the novel Ice box and subjected 
to re ve r e in d extended fronting. Home of the wimples 
are fToren and thawed 00 to 00 times which Is repre¬ 
sentative of the deterioration they suffer under natural 
conditions in as many yearn. 

Tests have been made of sandstone similar to that 
used in the construction of the White House and the 
National Capitol building When exposed to alternate 
fTOering sod thawing equal to 00 years of weathering, 
this material broke down find showed marked signs of 
crumbling. At the time when there Government build 
log* ware erectdfl, tide particular variety of Virginia 
rendribue was popular and largely need for building 
porpores. The only reason why the executive mansion 
and the ^official bredqairteto for ottr national law¬ 
makers have laried a&toog la because both building* 
aft protected riBctiwtfy and *aU against weathering 
Injury by vegubur applications of waterproof paint, 
which prevents the moisture from penetrating Into the 
stone 


Complete tests of every conceivable mixture and 
combination of concrete are also under headway s* an 
Important phase of the national housebuilding problem. 
The unique flow table designed und perfected at the 
Bureau of Klundiird* wane time ago for determining 
the ituiHlHtemy of concrete, I* bring used to good advan¬ 
tage In thcKe studies U at<n»rooflng end oil proofing 
tests of concrete cylinders nro being conducted, records 
being kept of the penttrat Ion of cottonseed oils, fuel olln 
und gasoline Into varhm* mixtures of concrete Novel 
compression or < rushing test* to uncertain tlie durability 
of mu ride shite, granite and other rock material ft»r 
building uses are also In program. 

The proiKiih* of Itollow building tile arc bring 
cloHel) studied, this Imestlgidton having been In opera¬ 
tion for alKiut 1. montltK. Kira tests are bring run of 
various kinds of tile emanating from different sect Ion* 
of the country . 

Kxteimlve exiierlments have also been curried on to 
determine the most rifleU nl aud satisfactory methods 
of soundproofing the wall*, cilllng* and floors of apart 
ment and office buildings, rite early Investigation* 
have beta ho HUtvcmful lltal work will soon bo begun 
■m tlie coi)Mtmc*tlon of a new, large and complete 
ucuusticM and sound luborutor) where more varied and 
extensive tests alii be run In the future 

Tlie proper, durable and rifh lent utilisation of paint 
as u preservative and protector of wood has been 
studied In detail and results of Interest und value to 
tlie average laymen have been obtained One common 
cause of tlie failure of palm Ik due to Its aptdlcatlon 
in unseasonable ueiitlier or due to the fact that It Is 
itl>plleri on wet surface*. Tlie wood Hurfucc to be 
IHilnted ffltould )w* wholly dry and the weather should 
he dry and clear when the |»nlnt Is applied In order 
for complete uifd proper adherence to the wood, tlte 
jmlnt must be evenl) coaled over a moluture-free 
wooden nurfuce In ll*rif the thin layer of paint wide li 
Is between 001 and 003 Indies In thlrknc**, affords 
hut little protection und adds practically no strength 
to tlie surface where It Is applied unless this work la 
consummated under the immi deal ruble condition*. 
Light 1* one of the most destructive agencies which 
muses (mint to deteriorate rapid)) Tills explains wh) 
tlie durk-colured paint* are more durable and weather- 
worthy than the lighter line* and colors, um tlie former 
materlul* are more opaque and cut off the light more 
eflhlcntl) to the extent that tlie fight has le*s chance 
to penetrate to the oil which 1* the part of ttie paint 
which Is ino*t susceptible to early Injury und decay 
One of the greatest economies In Ik>u*l und building 
decoration would olrtHln If tlie public could Ik* educated 
against the u*« of white inilfit for extc rlor use. Juki 
to show tlie damaging effect of light on fialiil, observe 
the north und souili side* of u iKiune that ha* heeii 
lmlnted for some time Invariable, the pulnt will fall 
oil the south side of tlie IkiUhp 1m fore It begin* to 
deteriorate seriously on the northern ex|Hwure, due to 
tlie larger amount of sunshine and light which eon- 
ceutnite their attrnk on the south side of tlie building 

Uncle Ham** specialists are also conducting tlie most 
tliornugli aerie* of expeHini »tn relating to tlie corrosion 
which occurs In building materials, that have ever been 
attempted Metal Hiatus of v urban* materials used 
largely In conatruction work luive l»eeii ex|m*ed to 
weathering comllthms for perhMlM of five >enr* tit three 
different station* In the couutrv, which differ mnte- 
rlull) In climate 

The Bureau of Htandards ha* also carried on com- 
plrie teat* or all vurietle* or ntncco During recent 
years more than 300 different iwnels of Mtucco Imve 
been comdructcd and leided out under initial building 
expo*are conditions Tlie panels—e»uh of which wan 
15 feet long mid 10 feet high— have been plastered 
with different conililnathm* of nmenr, lime and gyp¬ 
sum, the common plaHterlng materials. Theae panel* 
were erected n* part of lla exterior whII* of u storage 
building at the Bureau ami have ls*en umler constant 
study and scrotlni Minn rbrir completion Important 
facts such as the following resulted from them test* 
(l) Cracks which have occurred have not been due to 
nettleihent hut to nn linprojier metliod of nheathlng, 
<J) Wlie re hair wh* omitted from tlie first coat of 
plainer the lath Is more completely imbedded, (3) The 
lighter shade* of stucco show cracks lore prominently 
after writing than tlie darker shades, <4) The brer 
metlKMl of flnlMhlng stuccos la to prtMluee a rough 
surface such as the “rough-cast" or "pehblo-dash' 
finishes, (5) Stuccos may be satisfactorily applied on 
monolithic, concrete bases and (6) No fundamental 
crack* have been Identified over joints In tile, brick, 
concrete block or gypsum block. 

The Bureau of Standards has also run a thorough 
test of more than 180 structural steel columns used la 
construction work 
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Lightening the Draftsman’s Load 

Labor Saving Devices That Go Beyond the Familiar Square, Triangle and Rale 

By E S Van Brunt 


T HKItR an on the market numerous Ingenious de¬ 
vices designed to mtvt* time and labor for the drafts¬ 
man Thu*, a novel device for Inking dot-and-dash 
lines consist* of a triangle, T-square or straight edge 
(Figs. 1 and 2) with an Intermittent groove cut In It 
Just back of the edge, together with a small metal 
attachment which can be adjusted to the nib of any 
ordinary ruling pen This attachment when adjusted 
to the ruling pen truvol* along the Intermittent groove, 
the uncut portion of which cause* tlm pen to be lifted 
off the paper registering the spuces between the dots 
and dashes; while the cut portions form the dots and 
dashes. Triangles and straight edges may be cut with 
groove* to g1>e any combination of dot and dash lines 
desired and best of all, the grooves do not In any way 
affect the edges for straight line work 
A very convenient form of protractor combined with 
an ordinary triangle la shown lh Fig ft This device 
suves having two separate Instruments to handle, and 
answers the purpose of a more expensive protractor for 
most of the ordinary work In drafting, the protractor 
being graduated to angles of 1 degree 
Figs. 4 and 0 are “lettering angles" designed to give 
a quick and easy method of drawing accurately spaced 
guide lines for lettering drawings. 

There are six columns of boles, the columns being 
subdivided into groups of three holes, while the holes 
of each group are Joined by scored lines. The figure 
under each column denotes the height of the standard 
capital letters In thirty-seconds of sn inch. The pur¬ 
pose of three holes In each group la to enable the 
drawing of three guide lines for each line of lettering, 
when It Is desired to use both tower case and capital 
letters. The "lettering angle" Is designed to slide on 
the hypotenuse when making standard spacing*, but 
either of the other two sides may be used to get other 
spadngs. 

To use the lettering angle tho pencil point Is placed 
through a hole In the desired group and the angle slid 
along the edge of the T-square, of tho ruler or of 
another triangle, the pencil point Is then placed through 
another hole and angle slid back The lettering angle 
is moved along wry easily by the pencil. The holes 
ire tapered to prevent the breaking off of the pencil 
point The guide lines are very accurately spaced and 
drawn much more rapidly than by laying off with scale 
and dividers. 

The angles scored across the lettering angle enable 
one to obtain angles of 15, 45, 00, 75, and 90 degrees 
from either a 40 or 00 degree triangle, by setting these 
scored lines on borisontal or perpendicular lines of 
the drawing. The lines drawn at right angles and 
parallel to the hypotenuse are particularly valuable 
when sketching or doing work without the use of the 
T-square, because It facilitates very much the drawing 
of one line at right angles to another Tl» lines on the 
lettering angle throw no shadows, whereas the edge 
of the nngle does. 

In Figures 6, 7 and 8 are shown several forms of 
section liners. These Instruments are very convenient 
end useful where a large amount of cross hatching Is 
to be done, especially If uniform spacing of the crocs 
section lines Is desired, as In plate work for reproduc¬ 
tion. They are provided with adjustments which give 
a very good range of spadngs for the lines. 

The Instrument shown In Fig 0 Is a special form of 
triangle Id which are combined angles for drawing lines 
of 15, 80, 45, 60, 75 and 00 degrees, an Irregular curve, 
a protractor with graduations of 1 degree, holes tor 
drawing guide lines for lettering and a scale graduated 
to sixteenth* of an inch. For sketching, this Is a very 
useful Instrument as It saves having a number of 
different instruments lying around In the way 
The universal drafting machine which Is shown In 
Fig. 10 Is, as its name Implies, tn quite universal use 
In large drafting room*. It ts one of the greatest labor 
saving devices for draftsmen on the market It com¬ 
bines in one marl line the T-square, the triangles, the 
scale and the protractor It Is attached to the drawing 
board by means of an nnclior plecgjssteoed by screws 
rigidly to the board, the mscldiH g propcr then being 
attached to the anchor piece Tfib parallel motion 
obtained by the double arm always keeps the scales 
at the same angle with the edge of the board In moving 
than from place to place on the drawing. The edges 
of the scales are used as straight edges for drawing 
tinea. The protr a ctor scale la on the head, to which 
the scale carrier Is pivoted This carrier U damped 


to the head by means of a spring. By raising the spring 
with the thumb the carrier Is easily rotated to set tbs 
scales at any desired angle. The whole operation Is 
easily and quickly performed by the left hand, leering 
the right free for drawing. It la estimated that In 
machine drawing 25 per cent of time is saved by the 
use of this tool, and in civil engineering work 50 per 
cent 

Another device making use of a parallel motion Is 
the pantograph shown In Fig. It This instrument Is 
used either for reducing or enlarging drawings, and Is 
Invaluable for this pur|K>se. It consists of four bars 
Joined together tn the manner shown. The Instrument 
is pivoted st one corner to a weight or fixed standard. 
At another corner a tracing point (A) Is prov i ded, 
which It moved over the outline of the drawing to be 
reproduced. The motion of this tracing point is trans¬ 
mitted to tbs pencil point at B by means of the parallel 
motion, causing It to describe exactly the same outline 
as followed by the tracing point A. By changing the 
length of the ham and shifting the pencil point any 
desired proportions (within the limits of the maefatns) 
may be obtained. 

For drawing ellipses, the Instrument shown in Fig. 
12 Is very useful and convenient It consists of t 
triangular frame mounted on three legs, In the lower 
end of which may be placed needle points to hold the 
frame from slipping when In operation. On the rods 
A and B of the frame are mounted two carriers, O sad 
D C is so mounted that it Is fret to slide on red A 


in a large amount of carbon gad than taking ft nut 
again* 

From this It ts readily tteagafted that ft ban 
procem could be devised which WtaM eUmlnafotfc* 
necessity of the carbon, the Whets atari-making method 
would be revolutionised* This hy been the dream of 
many scientific men for many years. T rsa s Ut ed Into 
plain language this means a method of making steal 
direct from the ore Instead of what most regard ts Jtfe* 
Indirect process now used. 

The public sad tech n ica l press has be** gaits a itm 
recently with various articles on this subject 1* which 
new processes and patents have beta sired extensively* 
They originate in foreign countries as wan as la the 
United States. The principle of all of them is the 
treatment of iroc ore, usually la a dusty divided condi¬ 
tion, with coal or coke, also finely divided, la a special 
furnace heated with some reducing gas or other fuel 
so that tbs iron ore Is reduced or separated from Its 
oxyg e n and the lion converted Into g metallic form 
known aa “trim sponge." This Is relatively pure Iron 
e x cept for the original ImpOrftU* in tip ore and It 
contains practically no carbon. Its qouverslo* therefore 
Into steal direct would be a comparatively simple mat 
ter except for the fact that the iron la the form of 
Iron sponge Is easily reosidUed by the air when hot and, 
as It la always hot la such a process, this circumstance 
has interfered with its conversion into atari Recent 
patented pro ce ss » s claim to have o ve r come this promi¬ 
nent drawback. 


and I) is free to slide on rod B In a bearing on 
carrier D Is mounted a vertical styift E, the upper and 
lower ends of which form clamps for carrying the 
graduated beams F and O At one end of F Is mounted 
a pen or pencil point P, while et one mid of 0 la a 
pin K that Is pivoted tn carrier O and to which the 
operating piece O Is attached The handle H is for 
holding the Instrument when In use. 

To draw an el I lpm the beam F Is adjusted la tbs 
damp and secured with a set screw, so that ths dis¬ 
tance from the pencil point to the center of H Is equal 
to one-half the length of the minor axis of the elttpre 
In a Uke manner the beam G is adjusted so that the 
distance from ths center of pivot pin K to the pencil 
point Is equal to one-half the length of the major axis. 
By giving the operating bar one complete turn a perfect 
ellipse mathematically correct. Is obtained. With the 
ellipsograph shown In the figure ellipses up to 5x9 
Inches in rise may be drawn. Circles may also be drawn 
with the above Instrument, by piecing the canter of 
pin K directly over center of piece EL 

The beams F and G are graduated to facilitate the 
setting of the lengths. 

Another great labo r - sa ver la a device for s tam pi n g 
titles, lettering or designs on tracing doth. It ts useful 
only where the seme lettering or detail Is repeated on 
a number of different sheets—os titles or standard 
details that repeat often. It co n si s t s of first matting 
an impression with an ordinary rubber stamp, lifted 
from an Ink pad as usual, and while tbs hnpr reti n a 
Is still moist applying to it a small amount of a 
specially pr epared Hack powder The surplus 'powder 
is then brushed off, leaving the Impretakm JerbUftk 
and dear So os to remove any of tire bfock powder 
sticking to ths tracing other than on the design, the 
impression Is washed with gasoline, and then a seared, 
but this time a white powder is sprinkled cm the d es ign 
and rubbed for a moment with the fingers, whoa the 
design, lettering or standard details WW he JfotoUok, 
gasoline-proof, smear-proof and ready fofr ere, blue¬ 
printing perfectly. This process requires but a fow 
moments and gives perfect results. 

Steel Direct front tire Or* 

P RESENT day practice la the tied industry of prac¬ 
tically the whole world ts to toreIt *m ore In s 
Urge bust furnace, thus converting H Info pig iron. 
The next step Is to transform this pig foot info steel 
by remetting the pig iron or taking It hot us ft domes 
from ths bust turnscs and transforming ft Uto ri*d by L 
any one of the standard p r o cre tre. Thft p areti c s of 
employing the blast foresee means realt y tile reduc¬ 
tion of the iron ore to lra , with whfofa titafo ft mired 
tore* to four per cent of curiwoL Tfti toafonfea of 
tide Iron Uto atari mesas toe *****I of moot of 
thU carte* again, for uteri Uifo* wlto but * Wmn 
quantity of carte* ta tt Present jwariiwt* prattfoe 
then U redu c ti on *f Ira ore to metatife Iren, putting 


It U not possible la a short article of thU nature to 
In detail toe various processes that hare 
The most Important ones by names are 
tbs Jones process, the Boureord, the Lang (American), 
the Basnet (French), sad toe Moffat (Canadian), A 
brief analysts of each of these was ptthKUhed hi toe 
Bcuomnc Amjoucan Movthxy for July, and more de¬ 
tailed descriptions have appeared In Iron and Stoat 
of Canada and the Canadian MkUns Journal. They all 
aim at the same object and differ In apparatus for re¬ 
ducing toe ore and handling the Iron sponge. Bora 
claim to have been successful In preventing toe oxida¬ 
tion of the sponge and in producing steel ecouosricatiy 
Most of them nee electric furnaces to 
melting and refining of the Ira range into i 
The great drawback to any dlrectfrorettreore proc¬ 
ess for steel U the coet as a competitor with toe blast 
furnace or present methods. It U claimed tost the 
former can never compete with ths Utter In some 
localities, surii aa Canada or California, It may be pos¬ 
sible to use one of the new proc e ss es , but not where toe 
blast furnace Is now used. Sotne day such a proces s 
will probably be perfected but It win probably ha many 
years. It U not safe to condemn it offhand for stranger 
revolutions U metallurgy and in other Industries have 
been wrought, and toe unexpected or eve* unexpUUed 
of yesterday la but the commonplace of today and 


A Grvrfty Spray Syatoai for Orchard 

I N toe Wenatchee fruit district of Washington 
where many of toe orchards are on. land With a 
considerable stop* a new system of eprujng ft fore 
lug Into use. The previously adopted method* Wb*^ 
still, of Course, toe prevalent out, la a portable ] 
qprajer which moves about toe orchard, the " 
liquid spray befog applied through a boee, 
method dispense* with the portsblt at&tfiUML and 
•atadtatoaVWratiife” 

I la Wduftft* os tt* HoM ptiteX. 




a lODO-gaUba bank for boUuncr tog miked mute aft- 
ferial ha* age* estawfanea at to* uppe* *** Of ,4** 
ocdMiA vjttdi U «a • «uw>»4 Jo* A 
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I YvUmW wA tHtmato nuliihn Ad rkhrtO aim** tfco edge* m that a pa wW» a natal eaten** Rian tint nna ow the surface of the triangle will tit* a dotted or daahod lint, X. Hula with 
MlnrOMMtfMKI* f. fwtmtat oowhlaad wttfc tb* ordinary triangle. 4, ft. Lettering aagtoe t a pan«il bald U oat of tba buha wiU draw a guMe-llne for tottering whoa tba triangle fa ettd along 
da tfehafta. ft, ft, ». ftaaffm torn tor gradating aron hatabhig o t nara regular eta main 1 thaa aaa be drawn ordinarily • Triangle with alt angle* that are mufti p)a* of II d ag wwa . and in addition 
^^1 a jinUatii* guide Hat bolee and a aaato. lft* Tba unhrermi drafting m a rbfa e, a tingle apparatus that doe* tba work of all tba familiar tooto. H The pantograph for automatic 

, " espying on wtiargad or raduaad seal* IS* Tba eMpoe machine. 

Bom «f iko tiinkm dorteoo tkat in now oyoJUMo for ligktoatnf tke draftsman'* load 
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A Study in Offspring Herds 

What the New York Zoological Garden Has Done in the Way of Supplying Bison and Deer to Others 

By Dr William T. Homaday 


T IJh New York Zoological Pnrk IikhUhI lu the Itetui 
liful Uroux Park of Vw \ ork ('ity has already 
nn enviable record iim the motiw of henln of wild 
animal* elsewhen Aftt*r twenty yearn of varied 
iictlvttleK it 1 h vull worth while to Indulge In a look 
laukuarri to we what hnn Iteou amraipllriiwl 

Hy a Htrutige combination of ctrcmnHtauco*, the 
Park h llr*t at hlcwuieiit hnn proved to la* It* moat 
Important one It reaulted In the founding of the 
Wit him National Bison Herd In aouthweatem Okln 
homa 

Iii lOOfi, t lie treat Ion b> national action of the WUblta 
National knrcwt offered a golden opportunity to cstab- 
ttKb a blwm herd In that region The New York Zoolog* 
Icnl Society approatiied tin l r 8 Department of Agri¬ 
culture with an offer to present to the Government a 

carefully melected hurd of fifteen pure-blood bison, and 
dellior them to Oklahoma, provided the Government 


Oklahoma emphariscd the fact that the new blaoo 
range was In tbo Texan fever bplt, ami solemn warn¬ 
ings cwme to the director of the Dark that the dread 
disease would kill the bison In I<awton, Oklahoma, 
iieta were offered that not one bison would survive 
the first year As in many other cases, the director 
of tbo Park had to assume the responsibility and the 
risk of action He felt that the tT H Bureau of 
Animal Industry could safely be relied upon to show 
Mr Ituah how to save the herd from the Texun fever 
tick so the risk was taken 
Durlug the find year that the gift herd spent hi 
Oklultouiu, two of Ita meinliera died of Texas fever, 
and one young animal was accidentally killed. After 
that, the commendable diligence of Warden Bush, aided 
by advice from the Washington Bureau, soon got the 
nit nation completely under control and permanently 
Ntauiped out the Texas fever menace 


Mow to It Those animals would not hava bean nob! 
for other purposes at any price, but It Was Mt that 
the founding of a new national herd, at an Mini spot, 
for the perpetuation of the species, justified the an* 
pretae ssrrlflce that was made. 

In 1918, the great eu c c ese of the Oklahoma axperi* 
meat led the Zoological Society to repeat It for the 
creation of another national herd. In Wind Gave Park, 
southwestern South Dakota, the Gover nm ent cheer¬ 
fully cooperated with the American Bison Society in 
a new bison enterprise This was undertaken through 
the initiative and the efforts of the late Dr Franklin 
W Hooper, then president of the Bison Society, Who 
pledged that the Society would furnish at least ten 
gift bison If the national Government would do the 
rest 

This time the Society furnished fourteen head, and 
the Bison Society provided for their transportation. 



1 Xbc JferopMJi n d titir herd in the New York gookartol Park. S. The fwak Batvihuh deer and fim la the park, t "Week Do* M the herd Under of the Wkhlta national Wm herd, 4. fbrt 
of the Wichita national bison herd on Its Oklahoma ran**. S Crating the original Wkfcfea Man herd ha the linkfial Park 

Som of the deer and biaen of tha New York Zoelenieal Park, from wkkh hava apraaf olepria, hank elaewhare in the United States and in Enrons 


would furnish n satisfactory rouge fence it securely 
and maintain the hen! 

The offer was lmmedlatelj accepted by Secretary 
Wilson, the Sodety selected the range uud pnqtoaed 
Its Umudnrlcs, and the range wna established In dose 
couformltv to those plans. In fait, everything was 
made quite AutlKfnctory to the Society Mr Prank 
ltush a Colorado cattleman was selected as warden 
for the new bison range and custodian of the herd, 

la 1 W t when all was in readiness the Zoological 
Park authorities selected fifteen of tbo l>est bison in 
their herd of about thirty five head, choosing good 
breeders and young anlmHls fit U> become successors of 
the adult mcmtiern of the m w herd There were seven 
mob* and eight females, of various ages. By H 
Haymow! Mitchell, chief clerk of the Park and Prank 
ltusli, the bison were personally conducted to Cache, 
Oklahoma, and finally landed In aafety and good con¬ 
dition In the corrals of the new range 

Previous to shipment, outbreaks of Texas fever In 


The Wichita National Blwm Banch, selected by J 
\htefi Utring, at ting ns tlw Zoological Society's agent, 
proved nlmolntely ideal for Its purpose The bison 
herd has thriven marvelously Without ntjy additions 
from without, It had Increased to a total on January 
1, 1920. of 116 head 

Concerning tlie quality of this herd, we are content 
to cite only the testimony of Mr Charles Goodnight, one 
of the pioneer buffalo and -wtalo breeders of America, 
whoso herd at Goodnight, in northern Texas, Is famous 
throughout America After a visit to Mr Bush and 
bln WhlUta herd, Mr Goodnight wrote to Mr Kdmnnd 
Seymour president of the American Bison Hoclety, 
that 'the Wichita national herd Is the finest captive 
herd that I ever saw " 

That herd now Is being drawn upon by the Govern¬ 
ment tor animals to go elsewhere to help establish 
other herds. 

Naturally, the withdrawal of tboee fifteen choice 
animals from the Zoological Park herd waa a s evere 


The more rigorous dimate of South Dakota kept the 
gift bison busy for a full year In getting settled down 
in their nrir home add wen started in breeding: but 
after that the course of tb* tyrd ran smoothly. Now 
the herd contains over 48 bead, of quality very satis¬ 
factory for the founding of a new blwm unit 
Dr T & Palmer of the V 8 Biological Survey no* 
calls the Zoological Park bison hand *tbe mother herd ” 
Aud they# Is a third herd to the credit of the New 
York Zoological Society It Is In Denmark, at the 
Copenhagen Zoological Garden. It sprang from a pair 
of breeding bison bought from us hy Mr Nelson Roma- 
son and presented to the Danish soo. 0tar last Infor¬ 
mation reported six head* 

Several noteworthy herds of deer hava arisen from 
beginnings drawn from our parent stock. The firm one 
was due to enterprise of the late Dr. Ray V 
Pierce, who, during the ta*t yearn of hla Wwy Hfo, 
owned and lived upon fit. Tteeeut Island, Jwst off 
Apalachicola, northwestern Florida. Of *H the pitm 
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tfcgwvrv im hm am to tha South, fit Vincent Island 
Ur the Oort moat interesting and moat per¬ 

fectly adapted to the requirements of an Ideal tame 
pfe e ek ve and private hunting-ground It la highly 
diversified, both In lta forestry, He vegetation and It* 
Mod and water If any king ever had a hunting ground 
like that, he who luckier than moat Unfa of my 

To Jrant and kill a dealrablo wild animal on St. 
Vincent to a man’s Job, a* I can testify When Dr 
Pierce p r op osed that we should go out and kill a wild 
Ml for beaf, I accented languidly, In the belief that It 
would be a cinch. Now I aay, let him who think* bo 
try It <mc*-~tbat’a alll We wounded a lusty bull, 
and we chased him through the Jungle for live atralgbt 
bourn When the bull finally dived Into an lmpoealble 
swamp, our tongue* were hanging out, and we were 
proud and happy to give up beaten We were five 
mtlee from the hacienda, and *o dead tired that when 
the doctor eeot a wtrelew 8 O 8 m ema ge by 8am, we 
filed no objections, but cheerfully waited for a trap 
to come and haul us in 

The bull was found dead, a week later 

The Island contained white-tailed deer, and Dr 
Pierce wished to have a larger species. We suggested 
Indian 8amb*r deer as a promising experiment Any 
and all of the deer of tins Barabar group should do 
WfiU in the South, and produce much good venison 
Dr, Pierce bought a trio from us, a fine buck and two 
does, and In every way did the right thing by them. 

But the buck want wrong, for some reason never 
known, and died in the first year, leaving no children. 
The next year another buck was sent down Some 
offspring reunited, but the Increase was not what we 
bad a right to expect The Bambar now on the 
Island are very wild and Ay, and no one can say bow 
many there are, but I>r N Mott Pierce writes that 


the number bus Increased rapidly and the deer are 
now plentiful. 

It is the fine also of the Indian and Mnloy Member 
deer that render them derivable for colonisation in the 
Mouth as food producers without artIHriul foiMi of 
course there are thousands of localities so liarreu that 
they could not exist without beta* fed, bat there ire 
ulso others wherein Nature supplies all their wants 

In quite the opposite direction our herd of European 
red deer founded an offshoot herd that no* U a going 
ranccrn and a complete success When Mr John K 
Bnmtmm the famous president of the Ainorhnu (Same 
Protective and Propagating Association, decided to 
establish In the North woods of Essex Comity a traced 
deer preserve of DO acres, and our advice was asked, 
we recommended as best for hi* purposes the red deer 
of Enrol* it Is smaller than the elk and not one. 
quarter so troublesome, it is hardy and prolific, and 
the bucks are not the dangerous brutes that many 
white-tailed bucks are In tbs breeding season 

Our suggestion was adopted, and Mr Burnham drew 
his nucleus stock from our herd From the very first 
moment hU experiment has prospered and proven Hat 
ts/actory The beginning was made In 1912 with fonr 
i mi main. Hlura tliat time mahy fauns have been horn, 
and the herd has thriven, hut for certain good reasons, 
Mr llurnhnm Is not satisfied With the red deer as an 
animal for a small preserve He writes me as follows 
regarding his bcnl 

,r Tbe red deer stand the extreme cold of northern 
New \ork where the thermometer sometimes drops to 
40 deg. below aero without apparent Inconvenience 
We are In a country of light snowfall, but In excep¬ 
tional winters have occarinnally got from three to 
four feet of snow Under those conditions the red 
deer never yard, and as they are good providers they 
will live even under conditions where a white-tailed 


deer would starve I do not, however, like tinm nun 
Itark animal because they are gross feeders and break 
down a great deal of small growth which dies sud In 
wasted ns a source of food supply They also cat the 
bark from several kinds of trees and are, therefor* 

\cry different In their feeding habits from our native 
deer, which are lUtut) browmrs Where their range 
is limited the destruction of food is an Important asset 
on the smug side of the ledger therefore, I am get 
ting rid of the deer and at the present time have only 
fonr or five of these animals In my park ' 

fn order to visit a herd uf barmdugha doer (of 
India) that we recently founded, It will bo necessary 
to rrosa a hit of him water A French gentleman living 
In the Island of Martinique desired a herd of deer 
suitable for that Island and riimnte We recommended 
the Itaraslngha species, and tin suggestion was adopted 
We sent forward a breeding trio and In the first year 
the nucleus herd doubled Itself The owner was de¬ 
lighted , but 1 have secret fears that ere long he will 
awaken to the fart that lie bA* more deer than he 
ran well manage, and will lie bothered by the surplus 

The liarastngha Is a heauttrul deer of middle rise— 
next below the n*d deer It Is a good breeder, but 
uervous and filghty In timiierament and difficult to ship 
without accident. Its summer coat Is a bright old gold 
\ollow 

The bison deer, tapir amid ad and other hoofed 
animals that we have sent to other soologicat gardens 
and parks wc do not count, for we do not think of 
them as being on a lierd iwsls nil of our own making 
As for the Inbreeding bugaboo that Is another story 
I*or healthy wild animals living naturally In great open 
ranges there Is fin our firm belief) absolutely no evil 
to fear from inbreeding This belief Is the result of 
twenty years of close olioervatiott of the big game of 
the world, and the accumulation of many facts. 


linotype Slugs and Catalogues 

Printing a University Library Catalogue from Linotype Title-a-Iine Sing* 

By Howard S. Leach 

Reference librarian, Princeton University 


F OR the first time In the history of libraries a cata¬ 
logue of a large university library u bring printed 
from linotype title-a-Une slugs. This catalogue is the 
outgrowth of a Seminary Finding List, started over 20 
years ago. It has bora a natural growth, fostered by 
wholesome demands from university professors tor an 
ever larger scope of useful twee. At fine the Finding 
List contained only such titles as were congregated from 
the main stacks and reading room In seminary rooms 
tor special advanced study purposes. A demand from 
the Mathematics Department tor a printed catalogue of 
nil mathematic books owned by the library, without 
regard to location, removed their Finding List from the 
category of a simple seminary list to a complete cata 
logos of the books pertaining to u university depart 
meat A slog was made for each book on mathematics 
in the library and a catalogue printed In like manner, 
lists were printed tor philosophy, Germanic languages, 
music, European war, etc., etc The printing of these 
larger catalogues tor departments lead naturally to a 
cumulated Author Finding List,embracing all seminaries 
and moat of the outlying departmental libraries, and a 
copy of this was placed at each point of use. The 
cumulated list contained 028 pages. Demands came for 
fuller lists from time to time until the work ranched 
a point wliera not a great many books remained In the 
general library tor which there were no slugs. 

The printing of a tltie-a-llne catalogue for the entire 
library was begun in September, 1010 Slugs were made 
for such books as still remained without them, sud the 
printing went forward 

The first half of this catalogue will be in classed or 
dassiflcatlon order, which, like the shelf list or official 
catalogue brings all regularly classified titles on a 
given subject together, regardless of their location In 
the building In other words, It Is an orderly series of 
broad subject MbHographloa, the Importance of which, 
tor reference purpose*, la very' obvious 
Wbfttt the classed list la completed the slugs win be 
rearranged and printed In alphabetical order to form an 
author catalogue. The completed catalogue will com* 
prise about ten volumes, five of authors and five of 
rMA>d order The special collections not classed in 
the regular meaner will be added in a separate volume. 

On account of the enormous expense there can be 
but one card CataMgue, while a copy of tide printed 
catalogue may be located at any point In the library or 


other buildings ou the Oainpus and consulted at wllL 
Its advantages, aside from Its duplication and porta 
bllUy, are many A page contains on un uverage sixty 
eight titles, which may lie consulted rapidly and almrai 
at a glance, a Idle to turn over U8 curds In u curd 
catalogue taken very much more time and cause* 
greater eye strain Hath slug forms a title unit The 
ability to use these title units in various arrangements 
by the simple process of sorting makes It possible to 
proride working bJhlhigruphle* and special finding lists 
ss aids to study and research Tim slugs are pulled 
out of tho inuln reservoir and wlion the priutlng Is 
finished fllod back again to nwult furtlier use, either 
us a part of the large catalogue or In other special 
way* Muring the title limited to one bar of 100 letter 
simeea makes the title units all alike In slxe and min¬ 
imises the danger of mlKprinta ami lows* of )M>rtionH 
of the entry, which is bound to lmp|H n If n title Is 
allowed to run over Into more than one bar 
A title-u-llne IlnotyiKs slug Is a solid strip of metal 
containing spaces for 100 letters Within these 100 
letter mjhicoh the cataloguer places the name of the 
author with his initials, u short title for the book, the 
place and date of Imprint uml the Ithrnn call number 
Here Is a sample slug (shown In iwu lines instead of 
one because of our mirruw columns) 

Htrange, T A Guide to Collector* J ng 
furniture, deeurutloq ta>nd (1018V) S84 

It will be noted from this sample that 14 of the 100 
HpHCCti are not needed tor actual letters and me, there 
fora, filled In with dots that the call nunilar tiiuy up|s*nr 
In each bar at tho extreme right, thus bringing ibe 
call uuml*ra on tlie curious bars In alignment where 
they are most easily read 

The slug tor the regulur catalogue Is 5*£‘I*>int type 
on an Mqmliit slug, which automatic nil} gives the proper 
sparing between libra. For subject headings, a JO-pniot 
type ou u til-point slug Is used, and for straight print 
lag, such us a preface car an introduction, a 10-polnt 
type on a 12-pulnt slug Blackface ty|s», wliere ein 
phasts Is desired, may ho used, and both block face 
and tight face type may Ite used on the same slug 
Subject headings are made conspicuous by using black 
face type. To facilitate handling and alphabetising, 
each stag Is dipped Jntn a email paper Jacket, ut the 
top of which Is printed the title It contains. 

When not in actual use tor printing, the slugs are 


filed away In small wooden galley trays, 12 f x8'x44' 
At ettlier end of this troy a small strip of wood Is 
tutked 2 / xU)*x10" About 08 slugs, or titles, are placed 
in each tray and the whole filed compactly In small 
pigeonhole shelves. 

Tlie machine used for making the slugs la the Mer 
gent haler 1 |no(y|s» machine, and the printing Is done 
on u Multicolor press. 

A Farmer’s Loading Station 

1 1 1h railed variously n Img, a sack, a short sack, a 
gumi} Hack, oen a poke, providing what port of 
the lidted States }cm happen to be In, but tor one 
hading purpose, at least—the transportation of grata 
from tami to market—its b 1 tin-rto universal rule 1* 
threatened Grain sucks got up to twenty-five and 
thirty cents apiece ihc part stasem, they are lower 
at present tim whatever price they command won t 
trouble ItaW y«*Hr tliom farmers who owm a loading 
station 

I 1m* farm* r imuri small loading station Is one of the 
newest things in the Amcrkan grain industry A 
typical hmdlng station, recenllj completed at Hhafter 
Uni, indicates the* gem nil character, ns well as the 
merit*, of the Idea This loading rtALlou has twelve 
hln uipmlty, a total of 72 (MM) bushels, and was In¬ 
stalled by n hundred grain misers who cooperated. 

The bins arc of uietul and arc mouse proof and 
weatherproof Concrete pita art Installed close by Into 
the pits arriving grain Is dumped from wagon or truck. 
In hulk, and weighed, ileaned graded and then stored, 
by elMHtor Die bins are so arranged and connected 
that the rapid shifting of grain from one bln 1o an 
other or to mllread ear Is emdly effected 

Under the hhafter plun Hie threshed grain is hauled 
Immediately from field to loading station In bulk Hags 
are dispensed with and the quick handling averts rat 
and squirrel waste at tbc farm The grain remains In 
the loading station until tin* farmer wishes to mil, or 
until turn arrive A\ln*nt harlev, kaffir and gyp corn 
are tiie prlncli>al grains of tilts section, but rice and 
lies ns will be placed in this storage as needed 
As regard* the financial aspects of the plan, the 
Hhafter farmers my they would have naved the entire 
cost of the station bad they had it available tor the 
last crop This movement toward more efficient ban 
dling of grain at source Is likely to spread 
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The French Suggest a 200-Mile Gun 

Super-Range Guns Are Possible* but Costly and Faille 


I T has Inevitable that the construction and use by 
tlin <k*rinaun of a super range guu, capable of bom- 
Iturdlng l*urla from a distance of 7 r ) mile** would dl- 
rotL the attention of artillcrlatn to a theoretical luvestl* 
inilloii of the dcMlgti, cntil him! utility of Much pieces. 
The ordnance cxjmtIh of scurul nation*, Including oar 
nun, linve drnwn up tentative design* hut* h! leant fit 
our own (um», without un> Hcrloun puriioae of coimiruct 
Ing such guiw. 

It flaw more thnn un) thing else with a view to 
proving how ro*tl> In time, lalsir nnd money Is a Huper- 
ninge gun when compared with the damage wlikb It 


Super-Range Call* for Enormeug Weight and Length 

of Gn 

Regarding the limited usefulness of super-range guns. 
It la sufficient to state that In order to keep tbo weights 
within reason they murt necessarily be of United 
caliber With the present powders super range can be 
obtained only with an enormous powder charge and an 
extremely long gun The reader should hear this In 
mind when ho studies the table comparing a standard 
10-lucb rifle with one of Ul-mlle range The length 
goes up from 48 to 221 feet, the weight of tbe gun from 
AS to 32fl tons, the weight of the projectile Is leas, 


<9 And SB d eg rees, its j 
with a velocity of .about « mile and two-thirds par 
second, would soar to a maximum height of 40 m$f » 
and would drop late tbs orator of Msnhsttsa Jbftfed 
after covering an airline distance of miles, A re¬ 
duction of a tow miles to faring It upon th* island would 
bn aceomptifemf by a slight reduction cither la the 
powder charge or In the elevation. As <a matter of feet, 
variation In tbe powder and tbe impossibility of defer 
mining the exact atmoepberio ceodltione throughout the 
trajectory might wall cause a variation of a tow mltos 
long or short of tbe calculated range. 




Shortly »ft*r th* war osr Army OrImiw« nwuW a atady of tW dl w mriom . powdsr ihcrn, w *W of aboil, «tc, of a gn wtth s vase* of caw 1M afin If aaali a eon tea Mfe It aoaM NM 
Maw York City from Mosteok Point. Tha Franch ara now axpaHsMtttlnff wtth a tjrpa of S4neh sva sM to no b od y saw prisatpha of eonoUwaStas, ssd noise s apaalsl fane of pewdtv, with Whllb 
la a tors* sun, thay export. to aohtowo a vaas* of HO adlaa. Soak a iu oooM throw a ab«g from Moatawk Fatal to hwwa a Mow Yocfc* 

A study of raper-rnnge guns 

can effect, that the officers of our Army Ordnance do- dropping from 000 to 400 pounds, but to eeepre the Pyepeeed Frafe ]li jflfe Gw 

signed a gun with a range of over 120 miles. In order enormous velocity of 8000 foo t ■seco n ds, tbe weight of In a recent Issue of Amp Orfsente, mtntitm Is made 
to secure accurate ballistic data tbe design was worked the powder charge goes up from 200 to 1440 pounds, of a dispatch to tbe CkU eye Triton* from * lYradi 

out Just dm though it were to form the basis of ultimate Au Impressive evidence of the important part played c o rrgap on drat; which glfes some parifeStars of week 

working drawings, and the results, therefore, are Quite by velocity as compared wtth mass In the production of which la Hr i done by T fftinral fe rea ef fee 

accurate as far as they go energy in e projectile Is shown by the fact that wife a Trench Army, In fee draefepfewt of a fut of ftos ttfe 

In tbe drawings we show the enormous proportions of rise of musale velocity from 3000 toot s eooods to 8000 It seems that tbe teeta of a tfmRer gun, trtdlt oat fee 

this gun, as compared with one of tbe seme caliber feot-seconda, tbe musale energy, although fee ehsU la priadpfee of tbS pr opoeto! Urm gun, We* Writ a£ fe# 

but of normal length end weight together with their Hitter, incream from 81,000 to 201,000 foot-tram. Belgian ArtDfefty feasi hi Yfefeptil tmflim, fe 

trajectories and those of the German gun which Our illustration gives an impressive picture ef fee the prtoBCpeof setefe* TfeUfe AttdjBAgfea feUf mKerA 
shelled Parte, and the once much discussed Brown gun. m ea nin g of a 121 mile range, tor if a gun of this kind The tests feete mfefe Wife % ffiflfe t hne tor piefA Snfll 

It should be understood that aU but the German gun tore to be built nnd emplaced at Motftuk Point at they covered * period ptm 0WA Thi rra ft flepjrnttl 

are of 10-lnch caliber. tbe eagerly end of Lrag^aUnd and elevated to between rawhat 
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Ihfartfla, wfcaesw that may mean* the moat internet* 
m Ifto of lafomation, inasmuch u it flattest* tha 
ttttfi fitoha which high velocity ire being sought, is 
the statement that tks barrel of the gun will bo of 
*fcqtta) thi c kness from breech to mosaic/* and that It 
«M stand a pressure of 21% tons par square Inch, 
Phonal Kiln, according to the item quoted, seems to 
ffiMpt tha Germans with having developed a special 
p ewd ei for nee In the 75-mlle gnn “which continues 
tq MWt Its max imam p r es su re an til the shell leaves 
the aunMe." The turbo powder apparently ta a further 
dsvelopmmt of this type 

Of coarse, anything which would cut down the trn- 
WieMg length of long-range guns is desirable, and 
nothing would do this more effectually than a so-called 
Ihv4)0ratsf powder whose burning area, and there¬ 
fore the volume of gas given off, would increase in the 
ratio of tha increase of tho velocity of the shell—that 
Is to say, at the rate of the increase of volume back of 
the shell At present the powder pressure in a stan¬ 
dard 10-lath gnu such as the Elswlck piece, shown in 
our table, falls from 18 to 20 tons per square Inch at 
thq breech to probably about six or eight tons at the 
nitrate. In a gun with a constant maximum powder 
pmaave—that Is, a pressure equal to the chamber pren- 
safa—existing right through to the mosaic* it would of 
course be necessary to design the gun with practically 
equal thickness of metal throughout its full lsngth. 


But What Aboat Erato? 

Hie powder pressure adopted In this gun Is over 21 
tons per square Inch, which Is high Furthermore, 
due* this pressure is to be maintained throughout the 
traye! of th* Shot down tho bora, erosion, which usually 
la severest st the commencement of the rifling win In 
this gun extend at full severity throughout the whole 
length of the gun. Not only Will the temperature be 
excessive but (end tibia la of equal if not greater 1m 
porta nc*) the time daring which the earlier portion of 
the bore la exposed to this high temperature will be 
prolonged. In tact, so element would seem to be want¬ 
ing to ptodoee erosion in Its moat exaggerated form 
Possibly lieutenant Colonel Have has secured a special 
qqgtity Of gun steel that la highly resistant to erosion 
If ae, be must be 1* poss es sion of a quality of gun steel 
which the maker has been diligently searching for lol 
there many years, but without any premise of success 


The Game Net Worth the Candle 
But free If the French or any other people should 
produce a non-erodtWe gun of 200-mile range, is the 
game worth the candle? Decidedly, we think not We 
were told by the Ordence officer who made the calcula¬ 
tions for die American theoretical 120-mile gnn, that 
ft single one such piece, with its mount, concrete em 
placement, loading gear, etc., would coat *2,000,000 
Surely, a 200-mile gun. even with the suggested new 
powder and other improvement, would not rest, with 
its mount, any lew. So what would we have? A two- 
and a-half mlUlou-doUar-Investment, capable of drop¬ 
ping, say, a SOGpound shell with 80 to 100 pounds of 
explosive within it, with no attempt at close accuracy, 
upon ft target 200 miles away On the other band, for 
forty or -fifty thousand dollars, it U possible to build* 
a bombing plane which can drop a 2000-pound bomb far 
the same area and with at least 100 times greater an- 
curacy 


Ceald Never Have Saak the "Ortf ri —la wT 
If a 200-mlle gtm had been built and set up on the 
Virginian Coast and given tho task of sinking the 
M Qetfrteslaml M anchored 200 miles at sea, the chances 
are 1000 to 1 that It would have failed to hit much 
yg to ri wlc her Airplane observation of the hll of 
the shots would have proved of tittle service. Ter 
after the corrections had been radioed In and applied, 
the rilght variation in the quality of successive charges 
of powder, pine the unascertalnable variations to ti» 
atmospheric density throughout a trajectory which 
irajdrire some TO miles above the earth, vodflw 
Was to throw the shell several miles wide of the ma#^ 
Only to a perfect vacuum might fairly MearetoAM- 
r fag be dene, and even then there would be wide dis¬ 
persion doe to powder variations. 

1 iftt Jtowtr of a Modfrtr Gw wd of Thwdor 

T HAT toeet two subjects are connected in any way 
to eretatoly not apparent at first sight As a mat¬ 
ter Of tot toy to wanted, and a satisfactory answer 
VO jhay be found by following the same line of 

0? S2 > rt«fltr *e atrike fecUJre tfcnra U the mptcnM 
toSufthseommanderto-cbipf of to army, and gen- 
' Site mitohtow this can be aocotopttobed only by con- 
Jfrted gflftu ee » targe scats, If Xerxes oould have 
, to effort of hta huge army tor a very 


brief period of time, the battle of Thermopyto would 
not have been famous. The capability of delivering 
each blows, and of doing it repeatedly, is another 
name for preparedness, 

Just a* it Is proper to estimate the strength of an 
army in terms of the number of its unite. It In natural 
to describe the power of an army—It* ability to deliver 
decisive blows—In term* of the manpoiur It Is able 
to concentrate The modern gun and the high explo 
rive shall make possible this concentration of man 
power on a stupendous mule, and while iho fart 1* 
well recognised, the magnitude of inch concentration 
of powbr is not appreciated. 

For Instance, In a modern 14-lnch gnn a charge of 
490 pounds of powder will give a projt* tlto weighing 
15(10 pound* a miuule velocity of aland 2500 foot pir 
second, and a fair estimate of the time required for the 
projectile to reach the tnumie 1* 1/HO of a second 
When the projectile reaches the muxsle its kinetic en 
ergy is 

% (1500) (250(f) - 1 - (82,10) =s 151.585 820 toot pound* 
This useful energy ha* begn produced In 1/HO of a 
second, therefore the rate at which the gun works 
white tho projectile 1 h in the bore is 
eo 

80 (151,585320) w — = 8350,790 horsepower 
38,000 

If it is assumed that one horsepower Is equivalent to 
the power of six men, it is dear that during actual 


COMPARISON OF A 121 -MILE GUN WITH A 
GUN OF flTANPARD RANGE 


EUndsh 

Throrettesl 


SUmturd Gun 

. . _ 

finper-rsnge Gan 

CfeUtor uf gun 

10 inches 

10 Inches 

L«ngth of gun 

Sh 

ft 

J2D feet 

Wright of gun 
Wright of projee* 

825 tons 

tile 

Weight of powder 

DUO pound* 

400 pounds 

charge 

200 puaad* 

1444) pounds 

Powder dumber 

A 


pressure , 

40 000 lbs. per *q in 

4D 000 lbs. per eq iu 

Houle Telocity 

8000 foot-second* 

8500 foot-second* 

Monk energy 

81,000 foot tons 

J01A00 foot tons 

Maximum rang* 

25 miles 

121 H miles 

I Angle of departure' 41 degrees 

55 degrees 

Ancle of fall 
Summit of trs 

Do degrees 

DO degrees 

Jeetory 

Velocity at ram* 

7 8 miles 

45 miles 

mtt 

ir.DO fool-secotids 

2000 foot-sreunds 

Terminal velocity 

100S foot-sevond* 

27%0 f«wt-sec«mili* 

Tims of flight 

t mliu 87 socs 

4 min 0 sec* 


performance the gun docs useful work at the same rate 
as would to required by the concerted effort of an 
army of forty niqe million men. Purely from the atand- 
point pfr mathematical mechanics n comparatively 
■mal| ritmy pretided with modern gun* is much more 
powerful than a tremendous army which la not so 
equipped. By the invention of ouch engines of de¬ 
struction as the modern gun and the high explosive 
■hell we have been enabled to wage war, as it were, 
on margin. 

Thmder 

Any person who baa heard the noise produced by tho 
travol of a large projectile overhead or nearby knows 
that it is very similar to sharp crackling thunder It 
Is assumed for our purpose that the rate at which the 
air baa been disturbed when wo hoar this type of 
thunder Is of the same magnitude as the rate at which 
the air Is disturbed by a projectile whom psMuigc 
through the qtr makes a very similar sound This 
comparison la interesting because the latter quantity 
can be calculated without difficulty 

Of course the rate at which the air Is disturbed by 
tile passage of a projectile depends very largely upon 
the shape of the projectile and Its behavior in the air 
If it Is pooriy stream-lined or travels end-over-end, it 
transfers a comparatively large proportion of its en¬ 
ergy to the sir* ami In such a case its dimlnntion in 
velocity Is very rapid. Many investigations have been 
made to determine the form of a projectile which 
would transfer as Uttle of Us energy to the air as pt**ri 
bis. Probably thp »ost Important Information our thte 
subject has I mm obtained as tho result of wind tunnel 
experimentation By this means it hss been proved 
that a projectile may he so stream-lined that the resist 
ancq it will offer to the passage of the air is only two 
•et^ty-thlrds of *fae resistance that would be offered 
by a thin disk, equal In area to the greatest cross- 
section of the stream lined projectile, exposed*head-on 
to the same c u rrent of air ' 

Using a projectile that would cause considerable dis¬ 


turbance, an approximate Idea of what happens is 
given by the example which follows. A square-end pm 
J«m ttlo weighing 900 pounds la fired with a manle ve¬ 
locity of 3000 feet per Mccond ami strikes the earth 5 
MenmdH later with a vchxtty of 2200 feet per second 
It has been fired ut a low angle of elevation because 
the area text proportional diminution In v< locity occurs 
when tills 1 m done As only a very small portion of the 
energy is used In heating the projectile It may be as¬ 
sumed that tho energy lost by the projectile t n flight 
Ik the energy that Iioh been transferred to the air The 
vlolmce of the nlr disturbance )h the rate at which 
thtH transfer has tnkin plact The kinetic energy lost 
b> this projectile In 5 nccoikIh Is 
% (000) f 4THMW 220 3 ) — (32 10) — 58 208,909 toot- 
poutulH therefore the vlolmce of tlie nlr dlnturltanee Is 
(58 JON 900) CiWl) = 21107 horsepufrer 

From this It would follow that the wnyttUu&e of the 
air liisturttunce in thumb r 1 h 20000 hormqsiwer 

Glycerine from Sugar 

ABOUT three years ago It was understood that the 
r\ (lermaiiH had mude some progrewK in the nmnu 
faetnre of glycerine from sugar fermentation The 
acute shortage of fnts necessarily led to nn equally 
acute ahortago of glje* rlue urgently needed in the man 
ufacture of munltlous The usual mi thod of obtaining 
glycerine hitherto has torn thnt of fat splitting or as 
a by prodm t In soap mnnufuitnrc Ihe fat Is “split'' 
into its two main constituent*—glycerine and fatty 
acids, the latter Ik lug iiHed for soap-making Til the 
process of splitting a ei k rtaln reagent fir chemlml Is 
used, one of the list known being Twite hell s reagent 
Another well known reagent largely used In Germany 1* 
that Introduced by Dr IV Connstefn of the lereinlgto 
C hem incite Werfce Akt -ties., Charlottenhurg Dr 
Connsteln has therefore been instrumental not only In 
improving the old methiKl of glycrelne production, but, 
in collaboration with Ida colleague Dr K Mldecke, he 
has done a grint deni of work In connection with the 
now method of mnmifaituring glycerine from sugar 

In a neent neconnt of his process and of the pro¬ 
gress made In Germany generally Connsteln pointed out 
that, even before the war man> users of gljwrlne and 
of glycerine products, c u , dynamite, bnd earnestly 
deal rod to find some other source of glycerine, owing 
to its lm rearing coat due to speculation and also to 
partial monopoly It Is observed Incidentally that the 
trust movi*ment in the English soap Industry was tend 
Ing toward a compute monopoly of the glycerine trade, 
and that one single English firm controlled at least 14 
per cent of the total world production of glycerine 
One would hare thought the percentage was much 
higher, but In any case tho large consumers of glycer 
iue e«|MH lnlly In America wero becoming alarmed at 
the upward trend of prices under the alleged monop- 
olj Whether the new proeen* will lie perfwlly sue 
eessful and eommen Jallv fearilde under normal condi 
tliiiiH—assuming that thiaw ever return—It should at 
least serve as a useful chef k on undue speculation and 
monopolistic prices 

The main technical details of the new process are 
sa follow s In the ordinary process of sugar fermenta¬ 
tion In a weakly arid or mutral medium the chief fer 
mentation pnxlutts are alcohol and carbon dioxida 
(carbonU acid gas) together with small quantities of 
mtcritiie arid and glj cerine as by prrrimte. The chief 
feature of Connsteln k m w method U that an alkaline 
medium Is used for fermentation instead of a neutral 
or arid medium sodium sulflto being used By this 
means the percentage of carton dioxide evolved Is re¬ 
duced white that of tho glycerine Is considerably In¬ 
creased It is claimed that, with tho use of sodium 
sulfite the following yield* are obtained from one kilo 
of sugar 300 g alcohol, 30 g acetaldehyde, 280 g 
glycerine, and 420 g carton dioxide In carrying out 
the laboratory tests 10 Utirs of water, 1 kilo of sugar 
100 g yeast, 400 g sodium sulfite and a certain pro¬ 
portion of mineral salts serving mm a nutrient for the 
yeast, were introduced into a lj lltir flask, well shaken 
up, and kept at a tuujHrainre of about 30 deg Gent 
After a short time the spi>carauce of carbon dioxide 
bubbles «mmuneed tho beginning of fertmntfttion 
After Brt hours thr sngur has entirely dlsaptwared 
(Fehling** reduction test), and the liquid Is separated 
from the ytast—which may to used again—by flltra 
tten and the solid portion or filtrate Is distilled The 
alcohol and acetaldehyde are thus distilled over and 
removed while tho liquid residue Is treated with cal¬ 
cium chloride and lime to remove tin sulfite still re¬ 
maining It Is then further treated with soda to re¬ 
move excess of lime, again filtered, acidulated, amt 
evaporated In this way a highly saline crude glycerine 
is ohtafned which, after removal of the aalt, la distilled, 
yielding a refined product equal in quality, it Is claimed, 
to the best dynamite glycerine hitherto produced. 
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Tunnelling the Selkirks 

How the Pneumatic Placing of Concrete Has Solved a Difficult Problem of the Tunnel Builder 


S M F V years ago Hit* ('nimd)un Pacific Hallway 
ttwtiywl an itmtiltI olih engineering took when It 
<li*«Uk*d to pierce tlie nxky backbone of the Selkirk 
MountulDH for a dint unci of five miles for the purpose 
of creating u double-trmk tunnel that would Have a 
climb of MO feet mid aliortcn the existing route by 
nearly 4Vj miles. N«» nipldl> woh the work prose- 
« nted that the new 11m w n« opened for traffic In 
I H*mubcr of 10BJ ami played an Importunt imrt In 
mining men and munition* from coast to 
const during the remaining i>crlod of the 
World War 

The Rogers Pans Tunnel, us It was 
originally allied, but now known oRlc(aH) 
iih the Connaught Tunmi runs under 
towering Mount Macdonald In British 
folwnblu Its hairing from east to west 
I* In a southwesterIj direction Apart 
from abridging the joiirncj, the tunnel 
hits made It possible to avoid tin? upkeep 
of quite four miles of KnowsliedH which 
previously entalleil hii anuuul outlay of 
fully $23,000 h mile 

In driving tin tunnel the contractors 
t uenuntered schist, slate, and quartette. 

The schist was found nlntlvely «ay* to 
drill, even though It proved no tough that 
more than a single shooting was com 
monly needed to shutter It On the nttier 
IiuimI, the qunrtxlte wiih hard enough to 
nmke drilling rather slow yet the rock 
broke readily when blasted Owing to the 
nature of the schist and qunrtxltc It wn* 
at first thought that It would he unneces¬ 
sary to line the boro throughout, und 
therefore only a few short sections were 
reinforced by concrete wsm utter the 
tunnel was driven 

However, not long after the tunnel was 
in service small mck faults developed at 
\arlous points. Realising the enormous 


active operation steadily draws doner to the power and 
mixing plant 

Experience has revealed that It la neither economical 
nor efficient to force concrete pneumatically through a 
pi|M> for more than half n mile because of the excess 
amount of compressed air required and owing to the 
diminished quantity of concrete that will llow from the 
outlet Accordingly, the engineers finally chose a port¬ 
able outfit that can be run upon one truck of tlie 



Collapsing metal forms hi position preparatory to molding the 
against the eirtlying rocky bore 


weight of the superposed muss, nnd fearing thut the 
Incipient fracture* might lead to graver consequences 
If not arrested, the ntlldnls of the Canadian Pacific 
Hallway, In the name *»f Hafety First, wisely derided 
to have the tunnel anils lined from end to «*nd But 
the problem was how to achieve this without blocking 
truffle It was essential that one of the two tracks 
should be free for the uninterrupted |nu<sage of (ruins 
Imund east and west This requirement, In Itself, added 
measurably to the difficulties of the task 
Several attempts were innde to meet the 
conditions Imposed, hut without sttrcww, 
ami consequently the undertaking was 
uhnndoned for u while 

Two years ngo the mutter was turned 
over to specialism, and these exiierts, fol 
lowing much study ami investigation, con¬ 
cluded that the tunnel could he lined und 
one track left clear for traffic b\ adopting 
the pneumatic metlMMl of putting the con- 
< ret« In place. The ordtnurv procedure In 
doing such a Job would lie to mix the 
concrete at the portals ami then to bring 
It into the tunnel In suitable trucks or 
curriers. Arriving nt 'the w orklng stations 
tlie material would he huulcd up sn In 
cllne at the forms when* Its flnul dlspoet 
tloii would he effected hj Imml To line a 
tunnel In this way would, of course, cull 
for the erecting of much wuffoldlng. and, 

ItcsldcK Intirfering with the movement of 
train*, might endanger the lives of the 
men on tlie Job 

But tlie question wuh not disposed of 
hj merely rierilng to (inpluy Ike pneu¬ 
matic concrete plnecr Tlie length of the 
Connaught Tunnel demanded h radical 
departure in practice In tunnel wort, 
where the bore Is not more than half a 
mile long. It is at times expedient to set 
tlie entire plant Just outside one portal 


tunnel and which Is complete, in Itself This obviates 
tlie use of a long conveying conduit and has made It 
possible to do the wort with a moderate-oised com¬ 
pressor equipment The took Involved calls for the 
lining of 20,000 linear feet of the tunnel, ami progress 
Is being made at a very satisfactory pace 
As nmy be readily realised, the engineers have been 
obliged to employ facilities that would, in addition to 
leaving one track free, in no wise Interfere with signal 



smoke conditions, especially after a locomo ti ve has 
ascended the tunnti gradient, would much more 
seriously 1 tamper tbf operatives hot for the Installation 
of powerful flood lights. These lamps permit the 
Illumination to be varied quickly to meet the <*«*igtwg 
state of the atmosphere, and thus materially shorten 
the enforced Intervals of Idleness and are so powerful 
that their beams penetrate the dense Hoods of smoke 
emitted by the passing locomotives. 

Tlie seif-contained concrete placing out¬ 
fit is mounted on two flat ears Joined 
together One of these vehicles carries an 
air compressor, a couple of air reservoirs, 
water tanka, and a bln for the storage of 
gravel, and the companion car has a 
similar gravel bln, water tanks, a com¬ 
partment for the storage of cement, a 
concrete-mixing machine, and a Etanaome- 
CnnnlfT pneumatic placer from which the 
concrete Is blown through a soluble flax 
Ihle pipe or hose to the point desired. 
Between the two cars there Is a power- 
driven bucket elevator which transfer* 
gravel from one bln to the other The 
compressor, the mixer, and the elevator 
are actuated electrically, and the current 
Ir fed from the central station through 
cables which are led for the most part 
through small parallel tunnels that were 
cut to facilitate the removal of apolls 
from the main tunnel at the time of its 
construction 

Now let us see how the concrete Is 
handled and deposited so as to form a 
coating or lining against the sides and 
arched root of the tunnel. First a foot 
ing or foundation course of Concrete Is 
laid at each side of the tunnel. When this 
Hum set a line of temporary rails Is laid 
alongside both footings, and upon these 
rails roll the wheels which support the 
arching, steel, coilaiwtble forms which span the tunnel 
Upon the outer surfaces of these forms are secured, 
longitudinally, heavy twO-lnch planks, and at the ends 
of each form other boards are fastened transversely^ 
thus creating reresaiw Into which the concrete can be 
poured to model the lining Su cc es si vely, concrete Is 
deposited on each flank of the form or mold until the 
ride walls have been brought up to the curved sections 
or linunchra. Then follows the completion or keying 
of the arch. The mold created by a 
single form has a length of 21 feet 
In order to cast the key section extend¬ 
ing along the top of the form from end to 
end a six-loch hose, connected with the 
pneumatic placer, Is shoved back as far 
as possible over the form, sod the concrete 
Is blown in and the hoee gradually with¬ 
drawn as the space between the haunches 
is filled in this fashion. Finally, the 
mouth of the hose Is fastened to a wooden 
bulkhead, having a suitable opening for 
the conduit, and the last batch Is then 
forced In to finish tip section. An average 
day's performance consists In blowtng one 
form As a rag tier of fort, under ordinary 
conditions, It Is feasible tqr the pueumath 
method to place quite 20 yards of concrete 
per hour, hut la the Connaught Tunnel, 
owing to the dense smoke that must be 
dissipated after the passage of a train. It 
has been found practicable to put In posi¬ 
tion a somewhat smaller amount of con¬ 
crete hourly ffotavet, the work la ad 
vnttced at a rate and with remits that 
wild not be secured by any other pro¬ 


lining 


The twin-car cotyreU-placing unit, shewing the big six-tali host in posi ti on 
ever the boarded form, forcing the concrete “ B — 


und to begin the actual llnthg at the far cud When 
this 1* done the contrite In delivered through a convey¬ 
ing line laid along tlie floor or Invert, and to this 
line Is coupled hose which is carried up and over 
the forms for the ultimate distribution of the mixture. 
As each section of the lining U finished the forms 
are moved backward, and length after length of tbs 
conveying conduit Is taken out Hina the point of 


arid other operative circuits, and which would not 
invite fire hasarris. Therefore, the primary source of 
power Is an electric central station rituated near 
(Warier and outride the western portal of tbs tunnel 
Tbs g enerators located there furnish current for the 
Illuminating system needful for the wort within tbs 
tunnel and for energising the apparatus which consti¬ 
tute the pneumatic concrete-placing e qu ipme n t Hie 


tor the sake of those Interested in 
details, let it be said that tbs riectrically- 
driveu cowpresqpr has 4 capacity of 1290 
cubic foet of air per minut e, and tbs o*h 
Crete mticertis able to prepare half a yar» l 
of material mey sixty seconds, From the mixer tbs 


concrete is dropped into the pneumatic pfocsr and 
from there It is dtahsrged into tbs Mivety bp** 
under an air impulse of 90 pounds pras sm s to the 
square inch. Ontr two men art rtqtarsd in tty* taker 
and placer c*r-r<** for eart sppaqstue, and, a 
is in attondaarw upon the oot^kmbot* 

When a form Is ready to be fflWd, tbs {wo-qat u0fe 
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^ politlofl bwmth It, ftBd then th# cifi work* it vu discovered th#t the stack leaned slightly defects due to llsws In the steel, to segregations or in 

*** WJwdoy dgbt ltr|t Juki Jttat high enough to to the south end east. A dead nan wus unchored north elusions and to other ranees without ra using any Ue- 
^ TeUcies oft tbeif springs. This of the direction in which It was hoped to fell tlie s traction to the material examined 

1 >do ° * <%n * ®nn foundation and to stack, in the belief that in this way the tendency of The instrument couhImr essentially of the following 

iWSVent their rocking When the compressor Is operating the stack to go too fur south might be counteracted six elements A milcuold energised by direct current 

st capacity TMs arrangement effectually obviates any An attempt to shoot a line over the top of the atuck to effwt mugnetisution of the ti*Ht pUcc 

troublesome vibration The motor and compressor with a gun used for this purpose by the lire dejmrt- A detector constating of two t«*t mils having the 

y* cmn OTer protect the *p- ment proved a failure—the stack was too high Then ««mc uumlxr of turn* and surrounding the specimen 

parat us from the weather and likewise to exclude a light scaffold whs built up on tlie lnalde to a height Imr whose mugnetlc xarlntlnns are to 1 h> determined 

fromthem any troublesome dirt and dust due to the of 100 feet, a hole made through the shell of the atuck, A motor to Jwjuirt n rtlativi motion along the length 

prosecution of the work There are in service six and a %-inch cable fastened to another anchor on the of the teat Imr to the magnetising solenoid and detector 

collapsible steel forms, and these make available for Inside, The cable was then attached to h inanlla line, which an* rlgidlj connected together As the detector 

pouring daily at least one form while the others remain that passed through a double and trijrfe hhx k fastened occupies different position* along the length of the sped 
in position during the hardening of the previously cast to a desdmnn Then the line was ran for 50 ft at men. It la threaded by an Induction depending upon 

l ining sections. The storage capacity of water, con right angles to the drum of a windlass. Tima the wind the nature of the siaMlmm If it Is not quite uniform 

orrte, and gravel on the placer unit is sufficient to effect lass and blocks could exert a strain of nlamt 20 tuna, the miigmtli induction threading one of the colls aud 
tlio blowing ot a complete form without leaving the yet even with this powerful pull llie top of the stack the detector la different from the India lion threading 

lannftt for recharging. The shifting of the placer outfit, could he drawn over only about one Imh the other coll, with the result that the cm f generated 

and the handling of derrick and material cars are Tlie next move was to drill a belt of 05 lades around In one of the coils iIJJTi r* from that In the second test 
done by « gasoline locomotive, and tlie same angina la the stack 6n the side In which it wns desired to have It coll t'nnsequentl}, tlie small differential electromotive 

used to transport the men to and from the job and fall, leaving one-third of the circumference untout Iasi force la impressed upon tlie detector system every time 

also to run a lunch car Into tba tunnel This latter except for se> erul emergency wholes to he um*d if owes- It imsses o\er the magnetic In homogenet t> 

cimvenletice has proved well worth while because of the snry Drilling these lades whs difficult work on account A hui\ll\ dannaxl I> Arsomal galvanometer ludUat 

time saved by feeding the laborers on the spot of tha many reinforcing rods. lug tin humiI! elo«troniotlve force dcvclo|>ed In tlie 

The pneumatic placing of concrete renders it feasible Then began the work of blasting away the concrete di lector colls 
got only to meet difficult situations and to dispose of The opening on tlie north side of tlie stark for the A recorder which 'nods the galvanometer anil In 
considerable volumes of the material with rapidity, funoke flue* was 4 feet wide and T feet high A similar essentially a photographh him enured to move mil 

hut the equipment Is notably effective In reducing labor opening was blasted out directly opf>«*lie this one formly across u small silt through whose opening s 

coots. A few men, after a brief tieriod of training, are This left two sections to act as columns and support spot of light Is rchci tod hv the galvanomi ter 

able in this way to do much more In a given time than the weight Then these pier* were loaded, and shot «t A control box containing nil neceHsnry electrical 

» larger gang relying mainly upon munual effort the sume time The stack listed nlmut n foot In the switch***, rheostats and ImdruuuntH 

A' 



Ltfit 0«tttn« tbs work of s n dr ra lohm the atwk tuutar war Bight t What the b*n of tb« SMk looked Ilka after the fell 

Bringing dawn a particularly stubborn reinforced concrete stack 


A Troabtaotte Problem la Stack-Wrecking 

T HE city of Spokane, Waaliington, had a white rte- 
plant on its hands in the form of a giant stack, 
solidly built of reinforced concrete and rising to u 
height of 310 feet This old stack was the remains 
of an old crematory building which, with the exception 
of this stack, had been demolished when the new mod 
era crematory was butU a short distance to the north 
This change was brought about through the dsslre of 
the Spokane and Inland Empire Hallway to widen their 
yards, and ground was accordingly traded As a result 
tha white elephant was left standing In solitary and 
threatening grandeur The city wanted to wash its 
liands entirely of the creature, whereas the railroad 
company was perfectly willing to hand tlie towering 
stack over to anybody wanting a symmetrical toy of 
goodly proportions. As the days passed by, both the 
rattroad company and the city officials became more 
and more afraid of the threatening stack If It fell 
to tho south It might destroy several thousand dollars 
worth of railroad property, If It felt to the north It 
would almost ruin the new crematory, to say nothing 
of the poaribte loss of life that such a disaster might 
involve. After much heated discussion extending over 
a period of two years, the courts finally decided that 
\K was th* duty of tha city to remove the stack Rome 
contracting Arms I m ported the stack and figured N on 
the smile, bat not one of them would assume any 
Hifrmr fbr 

Whan the city engineering department took up tha 


direction of the coble, but foiled to fall It was sup¬ 
ported only by the reinforcing rods and one-third of 
the circumference Then the steel bars were cut with 
an acetylene torch, yet even then the stack did not 
topple, though about 80 Inches oat of line. Next tlie 
emergency holes on that pert of the circumference 
still untouched were shot, end the stuck begnn to fall 
slowly In the direction of the cable. The cable was 
rapidly pulled taut and determined the direction of 
the fall Finally the portion of concrete left on the 
back broke, allowing the stack to drop bark, und this 
In turn broke the reinforcing, whereupon the stark 
fell rapidly The upper portion of tlie stuck collapsed 
completely, and buried Itself deep In the soft ground 
It took the crew of four men fl\e day* to fell the 
stack, at s total cost of $275 for labor, staging, lines 
and powder 

Hie DefeetOKope and Elevator Accidents 

T HE tenting of cable, t» eierator, no m» to deteraln, 
any original or progressive defects or flaws therein 
and thus prevent possible accident* seems to have been 
realised by recent developments This Is due to the 
rapid progress which has been made In magnetic testing 
An Instrument called a "Defpetoscope' has been per 
fectetf by Dr'C W. Burrows, of New York, by means 
of which It is claimed any concealed defect* in steel 
wire or cable strips can be Immediately located It Is 
a moat Interesting device and gives promise of being 
very useful. Tons of material can be examined for 


Magnetic testing Iteiug non-destructive of the ma 
terinl bus the nd\antnge of being applicable to every 
plere If nocoHsary hut by the proper selection of the 
charactertHtliH to lie measured a single determination — 
a* to uhither or not o test piece Is of the same mag 
uetlc characteristics hk an original standard sample— 
mny Ik* made to nettle the question. 

In addition to tho work which baa already been done 
on rail* wires rod* and cable* and upon specimen* 
having clmtlnr *vmmetr> such an ball races, halls ami 
milling cutter* there Is gmrt npjMirtimity for addl 
iloiiiil development* In the use of this in*trutnent along 
similar lines 11res ginr rings, mlh r bearings, disk 
blank* and circular saw* an* Important sled products 
whose magnetic examination gives great promise 
Specimens muh a* drill*, n timer* taps and other small 
tools have receded hilt little Investigation and yet are 
of Miiftlrient JmiMirtancc to warrant conidderatioii 
Small Irregular Hlmpp*. such n* cutlery, gravers tool*, 
small machine tool* and chain links, need Investigation 
! argo, Irregular shajie* mnv present difficulty, but In 
man> ease* 1h< re Is miffich ut promise of success to Jus 
tIO tnrestlgntiou At tin* present time-there Is no satis 
fartory method for Hie examination of crankshafts, 
steel bottles, and 4uu»d saws and a great variety of mis 
cellancou* shapes Other problems for which the 
magnetic test may yield a satisfactory solution are the 
degree of perfection of welded joints and study of 
strains induced In the various dements by the repealed 
stresses of the service tests. 
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Recording Locomotive Operation 

By Charles N. Winter 

\ imlhuting find rerordtug machine, culled a loco- 
murder, cltwlgnpil to Indlruts to the engineer the 
Ht which (la UicnmoMtc la truxeilfng and to give 
a iM-nimnent record In the hurgnin, of K|>cod und direc¬ 
tion of motion, whether forward or Itfitkwnrd, and 
to rot'urd tlw time conmimed In at station* or 

elsewhere, In shown In the 11 lust ration* This lnstru- 
roent 1* tntende<l for use In roiid smlce and makes 
It iMttdhlo to elliniiuitp niurii of the (lunger incident 
to excessive sjkstIh on rune* fir wherever speed restric¬ 
tion* are neretwiiry A dial pointer Indlmte* the speed 
to the englnetr and tile entire story of ojieratlon Is 
dourly recorded on n lliut is enntly rend The 

duration of stops ami slowdowns Is clearly shown by 
placing this record against a keyboard liming all of 
tile stations, towers, sidings, or other points on a 
division at will* h »i»eed restriction* are necessary, 
shown In the uunic pni|Mirtlon* ns the graduation* on 
the tape Nurh an Instnnncnt Is eKpwlully valuable 
at tlio present time 1 ms mine of the extremely large and 
hetny locomotives und enrs now In use It prevents 
the unuecesMim wear and tear on rolling stock and 
tracks caused when locomotives that are Intended only 


vertical line on the tape, the length Of the line Showing 
the duration of the stop In the ratio of $-16. inch to 
one minute of time. 

Besides being a safeguard In train operation, the 
advantage of using such uu Instrument lies In the fact 
that a complete record of tbe operation of several 
locomotives may be obtained for comparison, providing 
an accurate basis on which to make any changes that 
may tend to Improve the sm ice. a similar instrument 
has been designed for use on switching engines. This 
Instrument records the performance of the locomotive 
on n tape In tbe same manner as in road service but 
hs excessive speed is not often attained In switching 
service, tbe speed Indicator bos been omitted. An 
odometer auinmattcullv records the mileage, register¬ 
ing every $0 foot It cun lie set hack to aero whenever 
It Is desired to do so Tbe use of such a machine 
gives a complete record of the operation of a switching 
engine that could not eerily be obtained In any other 
way and mukes It possible to compute tbe Idle and 
working time of a locomotive In such service. 

The True Physiological Nature of Shock 

I T has tong been su]tpm*cd that the traumatic shock 
from which wounded men suffer In a nervous phe¬ 
nomenon. This view ha* recently been combatted by 


gtwe as to produce the weB-kpoapu fthshomitai of oho4u 

Bat If shock were at nerv ous eritgty ft She*ML 
make It* appearaneg vkry early, while, on the eap- 
treiy r It la often tardy in appearance. TbUMi beeaoee 
a certain lapae of time la required for the testa al¬ 
bumens to be formed and di s tr i but ed In the ot ydin t 
when their distribution la prev en ted tbefttana shock, 
This may be illustrated by two casts, TWn w uta to d 
men, whom wound* were accompanied by fernlaas/had 
tourniquet* applied to prevent hemorrhage. One of 
tbe wounded then underwent on arapotatio* stops the 
tourniquet, which remained la posttioo; no s ympt oms 
of shock appeared. The other man was operated <*U 
below tbe tourniquet, which wag r em oved later r In this 
cose shock made Its appearance, According to Dr 
Qudnh, this difference of result was entirely natural, 
since In the first csss tbs toxic albumens wen re¬ 
moved before they had time to bo distributed la tbe 
body, while In tbe second they were ab sorbed in tbe 
organism and poisoned It 

Another interesting thing is that tbs degree of Shock 
to la no wise proportional to tbe gravity of the wound. 
Thus, a man may have bis legs carried off by an ex¬ 
ploding alien without suffering shock. His woftnd Is 
quite open and the toxic albumens are absorbed fay the 
bandage. Another man may have a wound which to 



l*fti The microtia of the Hiatrommt uted In gcoevtl aenrfee, Croton The brtcmal mt whtnf a i of this plat* of asparotee. JWefcfi The luade IS rodtcSio* lotowtiwe 

mhnu tbe tpaejowotor tabrt 


The device that tell* the engineer and the division chief all thay need to know about tfcf operation of the IscemeUve 


tor atpw and heavy service ore run at express train 
■peed*. 

A portion of this instrument I* built on tbe same 
lines as a speedometer, centrlfagul force actuating a 
dial imlnter which Indicates the exact speed at which 
the locomotive to moving, while two pencils, operating 
Independently, record the time and the speed, on the 

UiMt 

The tii|ie Is driven by a connection with one of the 
locomotive driving wheels, moving with It nt the rate 
of u half inch to one mile of locomotive travel 

This tape Is calibrated horizontally In miles per liour 
and \ertlciilly In miles of track, with heavy lines every 
five mile*. 

The movement of the sjawd pencil across tbe tape Is 
In direct proportion to the sjieed of the locomotive 
and It mum* to xem nt every stop Bach change of 
speed Is Instantly Indicated on the dial and ns the dial 
and the record! ng mechanism are Interlocked the 
acceleration and deceleration are recorded on the tape 
and easily rend at the end of tbe run. 

A dock mechanism operate* the time pendl, which 
moves across the tape In Id-minute strokes. This pencil 
mitkes an angular line when the locomotive to In 
motion, tbe angle depending on tbe rate of speed 
When the locomotive stops the pencil makes a straight 


a French surgeon, Dr K Qudntt, who holds that this 
so-called “shock” Is really due to Intoxication, L a, 
to the absorption by the blood of toxic albumens pro¬ 
ceeding from crushed and bruised tissues. This t» not 
fo be confused with p oi s onin g produced tar Infection, 
As a matter of fact, the shock to produced at fa mo¬ 
ment when possible infection It practically nOgtiflMe. 
Furthermore, shock exists In many cases, yrh&t in¬ 
fection Is out of the question, because of the fact that 
there to no external wound Such coses are well known. 
For example, a man was Imprisoned for the falling 
timbers of n house wrecked by an explosion, bto thigh 
bring caught between two beams, but neither wounded 
nor fractured It was not possible to rescue btiti Until 
after 24 hours had elapsed During this time ha ex¬ 
hibited no sign* of shock. Upon being rescue d , how¬ 
ever, he at once showed the symptoms of shock and 
ghortly died Tills case Is explained, according to Dr 
$u&ra, bj the fact that the subcutaneous times had 
been bruised, with a consequent production of prison- 
OUs albumens. The totter, however, were prevente d 
from entering the circulation, owing to the C ompr ee al ou 
Of the thigh. As soon as this compression was renkpred 
the circulation was re-established, the toxic albuuitni 
were distributed throughout the hod* a fad at once re¬ 
acted upon tbe nervous system as a whole to such a to 


purely muscular, but of large Extent and depth, fat 
this case there will be shock, because tbs poisonous 
albumens will accumulate to the bfulsed ttaro®® instead 
of bring drained away, 

The practical conclusion to be 'drawn from these 
observation* Is that the wounds should not Only be 
cleansed as noon Os possible, hut that alt tbe bruised 
tissues, which era the source* of toxic albumens, should 
be rut out The existence of these toxic albumen* or. 


as they are sometimes termed, toxalbumens to by no 
means a matter of mere theory flh* ri nn gtoms of stock 
con be produced by injecting them into to anting* Which 
has not been wounded. A mrgaoft named Data pro¬ 
duced such a result wlpi htatamtMb and ha tether 
observed that wouhda accompanied by ptowtit* mm? 
rotor tarioMf produced potato stellar to character in 
histamine. * " 4 

Another French Investigator, VL V Defeat, fete 4*4* 
onotrated the toxicity of hr til tod tMltNi ► tin expe rt - 

at* 
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The Truth About the Devil-Fish 

Variou* Emmeooft View* Which Have Been Spread by the Highly Interesting if Inaccurate Fictionists 


W HBN Victor Hud In *Tba Toilers off the *ea/ 
pmm I his fnaorUl description of the tanbat 
tnfrnm * man and a ‘polyp, he renders* one of the 
itoM fiaseUmting if net strictly credible accounts to be 
fun d la romantic liters to re Unfortunately Hugo 

Wil not a naturalist and bU edeutiftc knowledge was 
WWWWhst primitive as a result both bis description 
af the dvvtt fob and of tbc man hunting attribute of 
bis m on st er bam no counterpart In fact Still imper¬ 
fect as ibis description 1% it at least had the merit of 
giving jmbttdty to a dais of animals which would 
probably bavc remain*! little known to few other than 
professed naturalists, for, as It was once truthfully 
observed, it baa done more to acquaint the world at 
large with tbs estatenre of cephalopoda than all the 


By Wxllum Crowder 

The dsvti-flri}—or octopus—and 1U sunn compose 
a group of animals which in the language of science is 
termed the eepfioJspoda The cephalopoda are highly 
organised mol]usee-—bring very dose relatives to th< 
clams snails, slugs etc—and are dlstlnkuiuhed prl 
martly by their tentacular spelter arm* arranged m a 
radial manner around the mouth All an umho 
roua and suhalat chiefly on fishes aud eiuHtactnnM 
which they catch with the aid of these members 
There ta some evidence however that certain squids 
are part, if not wholly vegetarian lu their diet, for 
several Urge specimens captured off Can Una Island 
Calif omit were found to have their stomachs full of 
sea weed 

The best known members of this group an tin squid. 


storms In this connection it may l>e observed that 
sperm whales live aim jut entirely su cephalopoda 
whkh thev destroy in countless numU r* In ttuir ex 
< urslons through the Jp*n sea I he giant squid lives 
only In tbi chip wn and has never been sex» alhe near 
the wafers of the sb re 

lhc comm m sqiil U if our sh res nit not unllki the 
klantx In appearance except f r nl/c Jlartly do they 
attain m re than a fo it un 1 a half tu hiiktli Thev are 
mvciH and often travel In sli ills f >11 Ming schools of 
young flMit* or wlnuows Oltin hew wr a lone lu 
dividual will stalk Its pn\ and as it swims It iresents 
some n markable c 1 r chniikcx Hits \ t llinr pioiierty 
if changing Its < lor which Is nU bhnitd ly other 
mi tut rx if (lie group Is due t» pfknMiit cells i »vtr 



U tbs seatf photomask Who to a tthl P**L k Mass m «a touts alas of a asatf. A tts oatopto »hri b cktobUeM the tovlMI.li of tnuHtlc*. 4 A cuttk»r*h wwimm m 6 A* orttots 
Iiiistlro of tko notour* aad *aao*kr of ta* 4erB aah (hr^bor*) MW mU*#d to b*. abwrd 6 Bubjf ■quid fiwtly *nk K 1 

TV tips* bm t taw members of the devikflali tribe, aa they are amt aa they are not 


learned aud careful writings of the man of ecteoc* 
ttMBg this fiUsrte tustanoe of the employment of 
thapa Matures aa an aid to excite the imagination, 
other ftetfcmlgta with more j elaboration, but less art, 
Itf, tMUsMt t, M thl, llttCUT dMlM COUnqMfrti? 
to MfM Had It* bDIm hays whlertd u evil tqn* 
tttton Cttd tn gWfilr ca c c d red to be the armt fMr- 
Ml **4 attotdM «t torortobnto •nlauda, 
nupaItoto, lwvmr, h*»« • «tUt» dtttsrent otoir to 
to., tnm mm «• Icm that thaw aouton an not 
Mtlwfc «itfcqr an painted Th*C» rqwrta thoafb Ims 
iftwn *» *■• tb, to* »«* IMftolng. «■ ■ » 
anf av wto* trait* la rnm creatu*, tfktofc arc 
tggyljmjmm AMocdtoar* to t* tov* to too 


tbs octopus and the cuttlefish these three tjpea whkh 
are often confused with one another bate undoubtedly 
figured more largely In populsr literature thun any 
other let it ifiay be worth whlk to mention cm 
which baa achieved no little faitae In the. realm of 
poetry This is the nautilus a cephalopod which bears 
a beautiful shell of pearly Iridescence 
The oquldg range In else from the little Sepiolas of 
an Inch long to the giant drrMh«rAk specimens of 
the latter haring been found which were aald to meas 
pn nearly fifty feet over the entire length of the body 
Theeevire tbp largest invertebrate® known Tliey are 
however, extremely rare as very few have even been 
found, and e*rifc of these none was in perfect condl 
tion due to the attacks of whalee and the violence of 


lug the entire surfn i if the l ck I Him cells work 
somewhat after tbc inixlilc cf the pupil of the bn 
man e>e When the milninl is colrrlcsn a dilation of 
these minute organs txp sch a pigmented an* esrh 
(hrematiph re ns It Is cilled assuming a pinpoint 
dot <f a r Illhh Ir wn expands like an ctilarglnt. 
freckle until the. edges moot These changes can be 
produce 1 almost instantly fr m white to n d tp br» wn 
or pun* 1 ? *r the r* \c rw aud ran be rchtrkted ui the 
will of the a pild to cIlfTcretit areas of the bod> giving 
the animal a mottled appearance whkh enableh it t> 
almnlate the pebbly botino with astonishing realism 
Perhaps few rircumstances are more startling than 
one s first sight of the squid ]> Ing on the bottom aftor 
It has changed to a deep Iriwn contraitlng xtroukh 
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against the niilwtriitum 
when suddenly it aluiotd 
dissolve* from view hr turn 
In# to a gboMtly white anti 
niliikH HVtay like a specter of 
Uh former self 

In addition to thU method 
of making themselves Invlsl 
bli, tlkcm* animal* ntlllxo an 
orftim which product h nn 
effect similar to the Rinoke 
sereen employed by natal 
veaaol* ThlH organ la the 
Ink bag When an Imlhitl 
nal 1 h Irritated or pursued It 
ejecta a black substance 
which clouds the water and 
(UwumvrU or confuaca Us T1 

i neray 

The mode of progression lined by the squid Is no 
lean curious thau the features Ju*t described Its 
I tody may roughly tie compared to a hydraulic pump 
wherein the wider enter** ut one aperture and Is 
< spelled at another It is the force of the water 
dim tod through the vent* or siphon, located Just be¬ 
low the head at the base of the tentacles, that propels 
the animal This force Is produced by contractions 
of the mantle which Is the loose sac-like liody that 
envelops the vital organs of the creature Usuully the 
squid swims backward, tliat Is, full foremost, but It 
can swim forward with equal facility simply by turning 
Its flexible siphon In the opposite direction 

Htrangely enough the octopl are the cephalopoda 
which have always been featured In the 
exploits of Journalistic tales yet these 
Individuals neither have the aggressive¬ 
ness nor do they attain the huge propor¬ 
tions of some of the squids. It has been 
extremely Infrequent that nn octopus has 
Iron found with tentacle* measuring over 
ten feet long And even when those large 
Kfietlmcns were caught they showed no 
disposition to fight hut invariably made 
n desperate struggle for liberty Al¬ 
though these animals aro possessed with 
great strength and are armed with a jlow¬ 
er ful weapon In the form of a sharp par¬ 
rot like beak, they appear to be uncon¬ 
scious of their power and seem never to 
attempt using It In their defense 

The octopus Is one of the most timid 
of g pimgia and will retreat wlicu a hu¬ 
man being comes near IL It can be ob¬ 
served In its natural habitat, however, 
if one la cautloua In approaching It, for, 
in common with most wild creatures, they 
recognise as Inimical only moving ob- The 
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The harvester that carries the thrsaber wtth it about the field* 

no somewhat resembling truusluccut grains of rice growing m 

tH around a common stalk hath egg Is separately at- nc 

up tat he*l to the stalk by a ^short peduncle, the whole th 

is Mug not unlike a bunch of tiny white grapes. The In 

er average number of eggs In the brood of a full-grown of 

*- female Is fifty thousand The parent aerates them oc- n« 

>ls cailonally by manipulating the duster* with her tents- to 

ns cles and frequently directing a current of water upon sfa 

at them with her siphon Seldom does she leave the 

be ne«t, and then only fbr a short period when it becomes lk 

It necessary to search for food The brooding period ev 

ug lasts about seven weeks, at that time the young hatch In 

noon lenv« tlw» natal precincts to begin un independent In 

ds Ufa free from maternal euro The babies are quite it 


*%ss 
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The stripping machine that harvests the aesd and 1 saves tbs grass 


JectM. The difference between an octo¬ 
pus and a squid may be stated tersely by saying that different In appearance from the adults, having node- 


the former hns eight long tentacles and a abort body, 
while the latter baa ten short tentacles and a long body 
U is partly due to these relatively long arms, how 
ever, that the octopus gets Its unsavory reputation, 
for without a doubt these long writhing organs make 
It the moot hideous and gruesome of all creatures. 
It lies accreted in rocky orevlses, awaiting Its un¬ 
wary prey When some unlucky fish or criiHtueean 
passes near, the lurking monster throws out Its tenta¬ 
cle* with astonishing rapidity, and when once ths 
suckers, which line the Inner surface of the arm*, 
have touched the victim, there is no escape It Is 
carried, to the mouth where It U despatched at once 
by a bite through the back. 

The hard and atony stare of cephalo¬ 
poda doubtless has also much to do with 
the general ImpressInn of horror which 
attaches to one's sight of these creatures. 

The visual organs of no otftei animal 
have the ghoulish expression that Is In 
the ejes of the devil fish This welrdnem 
U further accontuated by the writhing 
and tortuous movement of the animals 
body a* It crawls from place to place, 
for, unlike the squid, It seldom swims 
alNiut In Its travels. It can swim very 
wull, liowercr when the occasion requires, 
and, when so doing, it employs Its siphon 
together with rythmic contractions of t 
the web-ltke memtxrane which connects the 
bases of the tentacles. $ 

The female octopus I* an extremely 
devoted parent Hhe usually selects for 
her a art a roceaa In the rocks Mow the 1 
tide level, and guards the eggs with all 
the Jealousy of a mother hen When 
first laid, the eggs are small oval bdRea, Aast 


veloped arms which deoefrate th© head Ilk© a raked 
crown 

The (uttle-flHh Is a cephalopod which In appearance 
has more of the attribute* of the squid thau of the 
octopus. That Is to say, it has a proportionately long, 
hut somewhat flattened, body and ton arms. Right of 
these arms are relatively short, It has, however, two 
long slender tentacles which are devoid of sucker* 
except on the club-ehaped region at the ends. Those 
organa are generally kept retracted dose to th© head 
and are brought into play only when capturing 
food These animals are atiundaut In tropical waters. 
They are harmless and Inoffensive creatures and never 
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Aurtw typ* «f mmMm wUek atrip* tka im* hw dM ila*h| at*flw 


• 

•Halt th* Siv rf' th* 
lav* fcr B W . It * 
finUtt that the 

Infifg, ixjk fiafi’ sputa of com- 
msfos is obtomed- Th© 
’‘enttMpm* whkh to A fa 
miliar object inth© oajds of 
canary bhda also coPus 
from this individual. This 
is hot a bona but la th© In* 
trrual shell secreted by the 
animal. 

Now it cannot bo gainsaid 
that the cephalopoda above 
described aro hideous amt 
forbidding in aspect! af& 
in certain inatanesa, or un¬ 
fa usual also, and an ru thl es s 

in the capturing of their 
natural prey But the writer submits that them Is 
nothing In these indictments which should indicate 
that they have a predilection for attaefclag humans. 
In his own contact with these animals, in the waters 
of throe oceans where they abound, he has gathered 
no evidence, elthbr by actual observation or authentic 
testimony, that devil-fishes, regardless of gist, hav© 
shown anything but fear at the sight of man. 

8o genera)ly established among a misinformed pub¬ 
lic la the dread of devll-fUhea and their allies that 
even the most venturesome will shrink from bathing 
In waters which are known to be frequented by them 
Indeed, this prejudice Is even xpalntalned In more re¬ 
stricted environments, for In an actual test recently 
made In a marine laboratory where an 
octopus with arms n foot long was con¬ 
fined, out of scores of visitors who passed 
ibe tank and were asked to touch the 
animal, lees than two per cent did so, 
although in each case the request was 
made after earnest assurance was given 
that the devil-fish was harmless and 
would merely sqneese the hand. 

Hanraatiof and TbtnUnm in a 
Staff# Opanttfon 

A MON (i interesting term apparatus put 
on the market recently, a high place 
must be awarded to the combined har¬ 
vester and thresher illustrated at the top 
of this page By an arrangement for 
making the tractor a part of the har¬ 
vester-thresher, yet permitting Its re¬ 
moval for other work, the auxiliary mo¬ 
tor and pulling hitch are dispensed With 
at a heavy saving. The Outfit cuts a 
swath 1646 feet wide, at a xnaxlmpm 
rasa speed of miles per hour, giving It a 

capacity of seven acres an hour A tea 
tor© la an arrangement of the threshing cylinder and 
blast tube which makes It possible to blow off a 
high percentage of the chaff before the straw 
and grain pass to the separator, so that the 
work of die latter unit Is greatly tightened and 
Its weight nod cost lessened oomspemdingty The outfit 
Is claimed to take the place of all fkrpi m a ch i ner y used 
In wheat /airing, with the obvious exception of the 
tillage tools. 

The manufacturers conservatively estimate that with 
this device a man and boy can raise and market 000 
acres of wheat, which means that a great saving in 
labor la effected. 

Harrwttef WMwat B—pfoy 

C ABpBTgrM* lath* beat pastor* ina* 
grown In the coastal plain region of 
the Atlantic coast and Gulf states. 
Heretofore It hsa been e x tre mel y difficult 
to harvest the annual seed crop and hence 
the amount of available seed for sowing 
purposes on the market has ben very 
limited and the price has ranged from 
78 cents to $1 s pound. Tha stripping 
mflcfctne shown in the acco mp anying Il¬ 
lustration is an efficient and newly de¬ 
signed laqdmnent Jor anting carpet grass 
seed* Bt means of me ch a ni cal fingers 
competed wttii the rata! ring tytindcf at 
the rear of the machine, th# saed is 
stripped fmn the plants to the Arid ana 
ttafated hy epaveyoto id the 
hamate? vherit it to dfppsttad la anrim. 
Ths attetout high priced and be* 
dutohfid ** tte rae* wh* toprafiftW* 

xrrxaSrwws 

[«t*B» «H* X ff «w,. 
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MmUI, coatinf IS.0M, •( a cowpUtc ort^oncantratlng plaat, wfckh emtritmtM to the wtcccaa of coUega work In thla line 


The Miner’s Dump-Heap Goes to Work 

How Values Are Being Recovered from Ores That Were Once Discarded 

By M. A Henry 


T HB American mining Indnatry la rapidly approach- 
Ins an economic crisis, If, Indeed, it does not already 
AuM one. In title country there bee been no exception 
to the general rule that the richest ores are first need 
The problem now la to produce metali from the remain¬ 
ing ores, constantly crowing lower In grade, at a profit 
In competition with ores from richer but distant fields. 

Obviously there is s vanishing point at which mount 
tng cost of production meets haulage costs. Here 
profit to the local producer vanishes. There Is another 
Important element in the situation the greatly ex¬ 
panded needs of American Industry A few years ago 
it was a very simple matter to supply the moderate re¬ 
quirements of Industry at a good profit from a few rich 
ore deposits. But the amount of raw material used In 
American Industries has increased at such an astound 


log rate that now more than 75,000,000 tons of Iron 
alone are consumed each year, and many more millions 
of tons of copper, nickel, sine, lead and other metals. 

Mining if one of the oldeet of the Industries, but It 
has msde very slow progress down through the ages. 
It la rather astonishing to find that many of the mining 
methods and machines used as "standard” today have 
been need for hundreds of years. But the economic sit 
nation as regards mining has developed so far In this 
country that already It Is no longer possible to produce 
metals at a profit using the methods of twenty years ago 

The mining industry Is thoroughly awake to the crisis 
and Is meeting It—succes s fully How It is being dons 
ought to be s revelation to the leaders of every other 
Industry 

Two broad lines of action are bring followed It is 
recognised that the essential needs are, first of all, 
highly trained men to meet and overcome the individual 
technical problems: snd second, better types of ma¬ 
chines. No two ore deposits are alike and therefore 
no two mining problems are alike. This complicates 
matters* the mining and extraction of ores cannot be 
expedited fay any of the quantity production methods 
which have been developed In, say, the automobile In¬ 
dustry. Tbs great universities of the country have 
been appealed to and cooperation between the indus¬ 
tries and the mining schools has hero carried out to a 


■other remarkable extent. 

There are three essential steps In the process of raln- 
ug first, the actual digging of the ore, second, con* 
jsntt gtt on foremo v e much of the useless material, and 
bird, smritfng to obtain the metal No great Improve- 
pou r ip dig ging methods has been found In centuries, 
iJfhoogb of coutas modern machinery elimin ates some 
tabor. The twm praam m atin* t m 
wttiMjrbeei bwdeeUy changed nor greatly Improved. 

Still* e«ma process, that of concentrating, or 
- *tbs ore which offers the widest field for tit- 
* and invention. Hi recent years very great 

__i has leen mads and Indications qre that even 

SwmMltiara in sight, it fa on this battlefield that 
^lljiartriTi rp fltdng Industry will fight Its derisive 

*Sj£feftfcf common metals occur la the emtfa in 
Irtrttnal ecafotaitton with sulfur and are knowrf ms sol- 
fiSEr' tttHMs* irk usually assedgted with various 
uguMNwa as quarts and other silica tea, link 


stone, etc Before the sulfides tun be economical!) 
treated to ohtaln the metals as large an amount of the 
waste or “gungtie” as feasible must be removed, with 
out at the same time losing too much of the sulfides. 
This Is usually accomplished by mechanical treatment 
and the result Is a concentrate which muy contain as 
little us 35 per cent or us much us 08 i**r cent of tlw 
total metallic content of the ore and more or lees worth 
less material, according to the character of the ore and 
the efficiency of the process. 

The oldest and still the moat widely used process Is 
some form of gravity concentration, based on the fact 
that the particles of grouna ore containing metal are 
heavier than the gangue. Almost everyone is fnmlliur 
with tlie “panning” method used by prospectors and the 
early gold miners. This Is the simplest form of gravity 
concentration. A quantity of ore Is placed In n pan 
of water and agitated The metal sinks to the bottom 
and the u seles s material can be scraped off the top. 

There are many methods of doing this mechanically, 
the most common bring a fiat and slightly tm lined table, 
over which the ground ore iwearried by a sheet of flow¬ 
ing water The surface of the table is corrugated and 
the heavier valuable particles collect In these “riffles” 
and are carried by a shaking motion of the table In one 
end and are flushed off Into a receptacle 
Gravity concentration is an effective and economical 
method of concentrating ground ores when the particles 
are larger than 0.01 inch In diameter When, however, 
the particles are smaller than this, ami especially in 
tbs case of very finely ground particles which tire des¬ 
ignated In concentration practise as “slimes,” gravity 
concentration falls down and the "flotation process” is 
used This Is the newest revolutionary development in 
mining and has been given much attention recently 
In many of Its ramifications the jhwss la not yet thor- 
nughly understood and it offers a profitable field for 
research It operates essentially as follows 
The finely pulverised ore la mixed with water in the 
proportion of three of ore to five part* of water by 
weight and there Is added thereto a small quantity of 
oil And, under certain conditions, some Inorganh diem- 
leal romiiound such as sulfuric arid or nn alkali A 
gas (air) is then Introduced into the mixture, usually 
either hy agitation or through a porous bottom In tlie 
containing v assa l . As the result of either of these 
methods of treatment, although hy a chain of totally 
different phenomena, a froth is formed at the surface 
of the mixture carrying a large proportion of the vnlu 
able mineral This froth Is removed hy skimming or 
overflow, broken flown, and the mineral collected. As 
orach ns 58 per cent of the total mineral content of tbe 
ore may be collected In this manner 
The theory of the process 1* not yet clear, but It has 
been shown that the Introduction of tbe gas causes the 
formation of bubbles with a skin of oil and that hy 
some curious force of attraction the particles of min 
era! cling to the bubbles and rise with them while the 
gangue Is not affected and settles to the bottom 
Aside*from the detriopmfflrt of the flotation process, 
mining engineers, however, have devoted their energies 
principally In rece n t years to Improving existing ma¬ 
chinal and devising means for handling larger and 


larger quantities of ore to obtain a proportionately 
Hmuller quantity of metal One engineer discovered, 
for Instance, that hy a slightly different arrangement 
of tin* 1 rUttes on the shifting table described hereto 
fore lie could Increase the <•»purity several titties. The 
result has lieen a great saving In labor cost to the large 
plant It places the small plant, a here only one or two 
machines nre needed, at n disadvantage because one 
skilled attendant can cure for a large numlier of these 
machines and the large plant Is able to distribute the 
extienso over a lurger tonnage In the very large ore 
dressing plants there Is little or no handling of the ore 
by hand, while the small plant cannot afford this ex 
(tensive equipment for Its small bate ties of ore In slack 
times the large plant can <ut down overhead by opar 
atlng part of the plant at capacity, whereas the small 
plant must carry the same overhead for small produc¬ 
tion as for cuptu Ity runs. Another very Important con 
idderntlon, often overlooked. Is the fact that the large 
plant, because of It* priqiortlonatriy smaller labor Cost 
can afford more highly trained men who are able to 
devJso many economic* 

The result of all this has been a welding of the com 
imales engaged In mining Into lurger units, and this 
process of nnmlgunmtion, we may fairly assume, has 
not readied Its limit The cost of a modern concentre 
lion plant may run Into millions, and the small concern 
which cannot afford the most modern equipment Is 
likely noon to find Itself forced by economic pressure 
Into combination with other roncem* 

Bui In a final anal)sis tlie problems of muchlnery 
and plant are secondary to the problem of obtaining 
highly trained men e*i>erlnlly executives. Tliere has 
developed In the mining Industry an Insistent demand 
that practical experience shall be grounded in academic 
training To this end the mining coinjianles themselves 
have begun to cooperate ulth the universities In the 
training of men 

One of the newest and best examples of the effect of 
this policy Is found at Columbia University The ore- 
dressing laboratories there nre Just now undergoing an 
entire building, Inrgriv from funds provided hy min¬ 
ing companies and Individuals Interested In the Indus¬ 
try Thoroughly modern machinery Is bring Installed 
and mm h of this bos been given outright or loaned In¬ 
definitely by the makers. 

The Installation of the machinery Is bring made on a 
newly devised “unit plun," hv which It Is possible t« 
make a large variety of combinations of machines wit* 
only a few hours' labor for each change This labors 
lory plant Is much more flexible oral therefore more 
useful than the old st) le laboratory In which a single 
complete ore-dressing plant of approved type was In¬ 
stalled 

For each full-rise machine there la a working labora¬ 
tory model, which not only serves to demonstrate tlie 
principle Involved, but Is effective In treating batches 
of a pound or two of ore. Because of tbo limited space 
the handling of ore for the large machines Is mostly 
hand work, and aa tons of ore must be handled at each 
run, the models serve the dally classes and the large 
machines are operated only at intervals. 

Since no two problems In oye dressing are alike, train 
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lag usually taken the line of a thorough grounding in 
fundamental prlnrfjrteft, with each lemon printed, where 
possible, by un experiment with a typical piece of min 
apparatus The mnn who plana to be a specialist re- 
cel vok more lutetiMlve training 

*IUh call* In luter work” explains Arthur F Tag 
gurt profewior of ore drawing at Columbia, “will come 
only bemuse other* hate failed in the eolation of eome 
jmrtleulur problem, which usually meune that It i« new 
and difficult Hence his training most tenth methods 
of attack and aid the development of the student** 
Imagination, initiative and analytical ahlUtj For such 
a student reoearrh Into some difficult and slightly ex* 
plored field la the heat of training” 

A very mmprehenal ve plan for Jtnq** ration between 
tlie Ghlumbla Hchool of Mines and the Industry has been 
worked out The scheme most fuvored Is the founda¬ 
tion hy nn Interested concern of an Industrial fellow¬ 
ship, either temporary or perpetuul A student desirous 
of taking ml\outage At this oftportunlty Jh chosen by 
consent lietween the compunv and the Instructor The 
student is preferably n candidate for a degree, and the 
subject of his IhmN Is rlmKon by tlie compnn). again 
with the oppmwil of the Instructor Between n half 
and a third of I he student s lime Is sjant on the special 
subject HKst^u^l and the remainder on collateral sub¬ 
jects designed to broaden his technical education The 
usual umU rstnndlng In »u<h n case 1 la Ihut the student 
shall enter the enuriov of the comiHiny upon pruduutlnn 
Tlie student, for his imrt, hinds himself not to demand, 
bemuse of hls spetlnl training, more salary for the first 
year limn Is paid other men of equal training along 
general lino*. At the conclusion of tlie first yeur both 
purlieu are free to eomlude tiny desirable arrangement. 

Another plan of less permanent character Is one 
whereby the cumpany may hire one of the students to 
work on a sjieclfied problem, under tho guidance of the 
Instructor Whtn tin* Instructor mis in a consulting 
capuclty, In thin ruse, lie also Is compensated In all 
cooperative Investigations Involving tlie work of a stu¬ 
dent. tt Is Insisted that the results be available for 
publics tlnn 

While the Columbia ore-dressing laboratory Is now 
one of the largest and licet equipped In the country, 
there are several others of possibly equal Importance, 
notably the laboratory of tho Massachusetts Institute 
of Technology The o rad rawing laboratories here are 
arranged In a manner similar to those at Columbia and 
this institution has been a pioneer In the matter of 
Industrial cooperation, although the plan devised Is 
radically different from that ut Columbia. Here the 
Industrial concern signs a contract form of agreement, 
submits Its problems ami pays fees for the work done 
on them. A recent report Indicates tlie plan has been 
very successful In the post year 

The Important result Is nri to the school, however, 
for this Is only the means to an end The real results 
are first of all In enlarged opportunity to the student 
and finally a solution of a very difficult problem for the 
mining Industry Tlie significant thing Is that tlie In¬ 
dustry Is placing Its faith In science for guidance 
through the difficult years ahead 


Mirror for the Motor Cop 

F OOI.HAKDY Indeed the motorist who ventures Into 
our busy streets without tlie security of a mirror to 
protect him against reckless driving from behind And 
now the traffic officer Is supplied with similar protection, 
which serves equally to Inform him of the state of traf¬ 
fic behind him without the necessity fur hls Indulging In 
the merry- ■ go-round act The 

director of Wi, _ street intersections 

of Washing- ton, !» C, ought to 

much 11H>r * <*sy In hls 

mind, and much more efficient 

In Ills work, with this accessory 



The ofieer as well at the motorist sometimes 
needs eyes In the back of Us bsad 
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goes in tbs arrow hi big 
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How the dstosr signs srs planted so ss to leavs 
ns room for doubt whether to turn 
or to bear straight 

Marking the Detows 
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tw word. Ths rig* may the* bt mofedl^Sfator 
to detour until it to totamtljr work pbt * * < 

It to grattfrltot to thb riotorist to note fttfrifctf*l 
I mpro v em ent ta the printout of detotflt 
ago nobody meat expected to have ^•cfa^f^dinea set 
of k detour Today ws ara toAffiaDt If eto ib get 
it; and In addittou to the two fitoto* her# brifpedt>-gijid 
to Wisconsin, whose efforts hard bet* desc rib ed, kk a 
previous artiris, Hew Je r s e y and Fanpag SnUMto 1 jfaf 
be placed on the roil of honor Hew taut? to'etjen 
Issuing a monthly bulletin, which the State Obfabrt* 
sinner of Highways will mall to any oddrett, giving 
full Information as to roads dosed end detours In effect 
for the month. Hew Jersey, 1 net fantasy, to doing a 
lot of work on her highways, without much advartUlDg, 
and by the opening of the IW motoring season, as¬ 
suming no undue amount of winter djunagiv she will 
rank high among the touring States. That tide State 
to one of the most scenic of them all to a fact not as 
well known as It ought to be, and its attractions art 
within cwo reach of millions of residents of New York, 
Philadelphia and even Baltimore, Washington and 
Boston. 


A 8TANDAH1) type of detour sign has been adopted 
by the Iowa Slate Highway Commission It Is 
the duty of every engineer In charge of construction or 
maintenance work which seriously Impedes or obstructs 
traffic to see that a well maintained detour route around 
the obstruction Is provided as well ss to erect signs to 
guide and protect the users of that highway while on 
the detour Tlie signs are erected at such prints that 
require no turning hack and at turns and cross roads 
wherever there Is any question of the proper direction 



to be taken to pass safely around the obstruction with¬ 
out getting further out of the way than necessary 
The sign is In the form of a yellow arrow upon a 
black background Above and below the arrow to the 
-word Meteor,” so the sign may be used for directing 
travelers either direction by simply painting eat with 
black paint tbs lower Word. A stencil is used to paint 
in the arrow the name of the place the traveler to being 
directed to, tn the case of the marked tourist roqds, 
there to space on the arrow for the route auufcltig In 
colors. In six* the sign Is 10 hy 38 lptitoghPd i* 
printed on tough paper. When diaptoyed Jkrto nailed 
to a board The counties buy tbs atone at oprit from 
the Commission and plus the expense of sfritotilag and 
place such sign costs about seven cent* 

Ohio to unother State that has largely ahfwfrflad the 
hapbasard way of posting detours formerly la vogue* 
Its stand*rdlsed sigh tain all essentials th*santo tiring 
* me the Iowa product that wa Utastr*t% v It toast be' 
con fes sed, however, that Iowa has been met* suc c e ssfu l 
in plating the signs so that a minimum ef efeWgutty 
results. In Ohio an effort to otto* m M*g to tot the 
board at an ahgto to make it from 

aa approaching car, but ttfetotottfaf mor* rifted to 


Portable Bumpers for the Oarage 

G ARAGE necessity often calls for the p resence of a 
bumper, but the necessity to a difficult ons to meet, 
because It Is such a shifting one. Today tbs tamper to 
needed here, tomorrow there, next day a bumper la 
either of these {daces would be a terrible nuisance, bat 
one to badly wanted at a point where It would have been 
distinctly out of place before. The portable concrete 
bumpers which we Illustrate herewith are not too heavy 
to be shifted about with these shifting necessities i yet 
they are bulky enough to nerve admirably the purppae 
for which they are designed It will be noted that they 
have each two eye* to which ropes or chains are at¬ 
tached for the purpose of dragging than from point to 
point aa required. 


Keeping Ike Hands Indoor, While 


F ROZEN hand, and ftMUrttun 

so much the jiroduct of mere tow temperat ur es M 
of biting winds. The old-fashioned catodriver and tbs 
chauffeur of today will Join voices in testimony to tbs 
fact that It to the driving that calls fbr huge (tores, 
not the standing stilt In recogni tio n of this, one of 
Washington's motorcycle officers, a man who drives go 
skillfully that be to called upon to escort di s tin gu ish ed 
guests shout tbs dty end In this empioymeot to drive 
tn all weathers with a continuity seldom ap proac h ed hy 
tbs ordinary motortaril pritceman. has Invented * Uttto 
device to keep the biting breast* off hls bands. Tbto 
consists of nothing more complicated than two laathir 
cones attached to his heodtobam In 

such a way that he drives With his 

hands tumid* them. The cons turns off 

the wind apd the ordinary gaunt¬ 
let Is given plenty of protection 

against anything that i Jetifc Fro*t 

may produce la the 
way of temperature. 
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The Service of the Chemist 

A Department Denoted to Progress in the Field of Applied Chemistry 

CoodtwUd fayE t MOW** Ch—twl Enidmr 


Light to Water 

T O ettpbaritt tb« desirability of property supporting 
ftmdunwmUti w wwh Rnfinctrlmv Foamdation has 
been distributing “Research Narratives," A recent 
oat oft "Light In Water" by LN Scott Is quoted below 
"It is natural to mppoae that light penetrates dear 
water at H does glass. The Prince of Monaco, one 
of the gre atest students of marine life* has shown, 
h o w ever , that there are myriads of animalcules in 
ssa water and that they cause almost total reflection of 
a beta of light projected Into the water Therefore, 
water Is not like glass In Its transmission of light 
“I® connection with submarine detection studies, Mr 
tfUner A. Sperry, member of the Naval Consulting 
Board, made some elaborate experiments on projecting 
light through water, from whleh instructive results 
were obtained An electric light was used having a 
riXty-mUHon-candle-power beam, which could be seen 
throogh air for 02 miles (ISO amperes, TO volts, con¬ 
densed snd directed by a 80-lnch projector) 

“This light was placed in the bottom of a steel well 
resembling a boiler 29 feet long, with an opening In its 
aide near the bottom 40 Inches in diameter, In which 
a pUtaglai* window one inch thick was sealed. There 
wage several tons of lead in the bottom of the well 
ao that It would sink vertically to any desired depth. 
It was hung by a bale from a crane on a large barge 
"The light was first tested In the muddy waters of 
the New York Navy Yard, at a depth of 10 or 15 feet 
below the surface There was a total reflection of light, 
but this was attributed at that time to the great muddl- 
neas of the water A luminescent sphere approximately 
80 feet in diameter surrounded the window This lu 
mtneecence was wonderfully brilliant and acted like a 
fog to obscure vision. Brilliancy of luminescence seemed 
to bo about the same at all points of the sphere, even 
exactly back of the well In the rear of the window 
through which the light was projected 
"Experiments were then made In clear ocean water 
f wer the easterly end of Long Island. Here also it 
was found that the beam of light could not be pro¬ 
jected through the water as had been hoped, end that 
a glob? of luminescence was produced as in the expert* 
meats in the New York Navy Yard. The globe of 
luminescence was visible through this comparatively 
dear water for possibly a quarter of a mile, and it 
could be used for the purpose of silhouetting mines, 
anchors, cables and other objects of this nature, against 
Its white background with very greet distinctness, up 
to this distance of a quarter of a mile 
“The results of these Interesting experiments with 
ao powerful a light are a real contribution to our 
knowledge of the art of projecting light through water 
They indicate the impracticability, In most situations, 
of projecting light to any great depth into water in 
auch a way as to be an aid to divers employed on ordi 
nary under-water operations, or for other purposes.” 


Leather Nomenclature 

T he terms used In defining the various leathers are 
not only little understood by the average user of 
leather but by the leather chemist us well, and the com¬ 
pilation of data given by Yocum and Faust In the May 
namber of the Journal of the American Leather Chem 
Jet* Association wlU therefore be found helpful and val 
nM^ there are eight designations for various types 
d sole leather, eleven for the cuts of sole leather* twelve 
for foatben ubed in automobile, carriage and upholstery 
wot** N nodes belting, eight under harness and sad- 
•dfety and similar numbers under such other headings 
* fight leather of goat, calf, and sheep. Most of us 
pprrihlm leathers under the designations gives to fln- 
Igfeoik and the fonewtag are taken at random forma the 
given under the heading of grain finishes 
«fta* Qhtfr-Boafded in four directions shape of 
go as to give heavy grain. 

. jBfr-Coatitti* finished with high face by 

<fr*ifo^BUck dull side upper leather, lightly 

Hetsl Bagothi duH black finish. 

*£*ANttt QtaUH'-tfruaftr bark tanned, carefully split, 
fcjfri tightly mftoaeed and grain weU boarded. 



"Patent—Varnish coat, either Unseed or Mope (py 
roxyllne), several layers applied and dried by lieut, 
process called Japanning Used on berk fanned leather 
for shoe trade. 

“Russia Leather—Gambler tanned ial(* very fine 
groin. 

"Spanish leather—Upholatery leather, whole lildo 
grains or buffs bark tanned and finished dark yellow 
with Irregular black figurations. 

“Velour—Glased, smooth-finished calf 

“Ooxe—-Run on emery wheel to give nappy surface 

"Suede—Hurfaces made nappy by putting on emery 
wheel, similar to Oose ” 

Malt Extract in Bleaching and Dyeing 

HE above Is the title of sn interesting urtkle In 
the May issue of the Color Trade Journal , ami tlie 
following uses to which concentrated mult extrud haw 
been put In the textile and allied trades are quoted 

"(1) Htripping was the original pun**"* to width 
concentrated malt was applied A good malt extract 
Is completely soluble in lukewarm water, and Is Imme¬ 
diately ready for use The solvent action Is rapid and 
has no harmful effect on the fiber The mart has no 
stripping action on fast dyes, 

“(2) The preparation of rises and mixings forming a 
starch paste penetrates evenly and does not dust, harden 
or contract The excellent series of articles on standard 
finishes for cotton goods which appeared In The Dyer 
a few years back seem to point out that concentrated 
malt had become an indispensable Ingredient In almost 
all finishing mixings. 

“(8) In the preparation of printing paries the same 
advantage of easy penetration of the printing color is 
obtained. It gives a smooth, even paste and the thick 
enlng is readily remo v ed on steaming 

“(4) Softening light leathers before dyeing. 

M (5) Removing starch from old ruga In the paper- 
mill or tor the preparation of gun-cotton. 

*(8) Preparing coating mixings for paper The cal¬ 
ender givee the beat gloss where mart ext rail la used 

"(7) Olearing dressing from linen previous to adding 
the 'dope* for aeroplane wings. 

"(8) Dextrinixing starch for linen dressing In the 
laundry, or ss Tiew work.’ 

“This list does not pretend to be exhaustive. As the 
trade progresses, melt extract w 111 go hand lu hand with 
starch In all Its multifarious uses." 

The Bearing of a Synthetic Dye Industry 
Upon Our National Welfare 

I N the April number of the Franklin Institute, an In- 
teres ting address upon this subject Is given awl 1 h 
recommended to those who desire to be Informed upon 
thlM very Important question What the Ions of the In 
dustry would mean to the country Is set forth under 
ten headings which we give here 
"1 Thousands of unskilled laborers thrown out of 
employment 

“2. Large numbers of specially trained terimlcal ex 
ports forced to seek other means of livelihood, hik! the 
economic low* Involved In scrapping the experience 
gained In the dye Industry 

“8. Abandonment hy the manufacturers of nil plans 
for development snd ex] morion, and the closing of 
plants now in operation. 

“4. Fewer student* for the courses In chemistry at 
our educational Institutions. 

“5. Termination or reduction research work, both In 
the laboratories of the Industry and In cooi*eratlve In¬ 
vestigation* with educational Institutions* with all that 
this Implies in retardation of the development of our 
•deuce at a time when the world Is looking to us to 
take the leadership. 

Inability of teachers of applied organic chemistry 
to give their students up-to-date Information In the 
field of synthetic dyes, through loss of personal contact 
with the manufacturer, and an inevitable resulting de- 
Modetira upon the ancient history of the average text 
book of industrial chemistry 
“7* Subjugation of our great textile Industry, and of 
other Industries using dyes or dye Intermediates, hy 
foreign manufacturers, and In tl*e event of our being 


cut off from ouch supplies hy another war, once again 
to be face to face with u famine, not only In the dyes 
needed for our flags, uniforms, and other articles, and 
the bactpriolofftral riuins far the diagnosis of disease, 
hut In muny Indispensable drugs uud In compounds of 
serious nun* ru to the manufacturers of pliotographlc 
cheinlcul*, food preservatives, explosives, toxk gases 
and otlmr war munitions, {mints, Inks, perfumes and 
flavoring print Iples, itrtifirinL renin*, plustles, tunnies, 
and accelerators for ruhlter vulcanisation The distilling 
of coal tar and the recovery of by prodm is from the 
coking of ctutl will aim* suffer train the loss of this 
market for their products. 

• 8 Should we lie one or the belligerents, there will be 
hut ftw dye plants nvalliiMe for conversion to munition 
manufacturing (he It explosives toxic gases, smokes, 
Inceitdlurles, or what not), und no reserve of trained 
men to take (barge of mull o|tenillomc It Is trite, hut 
true that modern military power Is dependent upon 
Industrial organisation and cffi< li tiry 
*11 ItoniluHttou of our trade In dyes and dye Inter 
mediates, by Germany, far oxumple, Is quite certain to 
loud to the control of other** of our industries os well, 
until the i»en«ftration of our Industrial fiber will re* 
eemlrfe that of the chestnut tree by the deadly fungns 
whhh bus so nearly obliterated these beautiful trees 
from our groves. 

HI The world markets open to other nations will be 
Inaccessible to us.” 

Fungi on Frozen Meat 

S PECIAL Report No 0, of the Food Investigation 
liourd of Great Britain bus been Issued In which 
(he black spot and other types of fungi found on chilled 
and froxen meat are discussed Black H|*ots on the sur¬ 
face of lieef und mutton brought from the Argentine 
and New Zealand and some other countries are commonly 
found upon arrival, und hu< b meat is liable to be con¬ 
demned at the port of entry Investigation bus shown 
that these spots are due to fungi or molds which develop 
when meat Is stored for unduly long iterlods In the pro¬ 
ducing countries. The color Is due to the fungus threads 
whkh permeate the superficial layers of the meat Fre¬ 
quently these H|Mits are ho numerous as to overlap one 
unnther, and If too prevulent the meat is very unsightly 
and unsalable. Tito sport's are carried in dried herbage 
or fodder whkh the animals are liable to lie fad before 
slaughter, and meat inav Itecome contaminated either 
just before being placed In storage or while uctunllv In 
storage If during the storage the temperature rise* 
above the freezing point or IT the meat Is removed from 
storage the spots form spores freely on the surface of 
the meat, but apparently no spores are formed at tom 
I*erutures below freezing 1 xperlinonts Imvo been con¬ 
ducted to ih l or mine uiahr what conditions the black 
Kjmt would develop In cohl storage 

lu urtltklul media the fungus develops quhkly, at 
temperatures from 18 to 22* I , und If early stoges of 
germination art * ffcried before subjection to low tem 
perature, It Is found that subsequent development In 
storage Is more rapid and, with meat, more certain 
Even In eases where spores were kept at from 18 to 22* 
F without germination for a period »r six nmntttt, 
they develop normally when removal to ordinary tem¬ 
peratures. It Is believed that fluctuations of temper¬ 
ature even when below Ha frcexlng Um|>erature would 
Increase Urn danger of the Uevtlupment of black spot 
on account of changes In Immldltv and particularly If 
snow Is deposited, this finding to collect spores present 
In the air and dej»oslt them upon the surface of the 
meat The fungus, Ism ever, does not produce toxic 
substances during growth so that the presence of the 
fungus alone does not render the meat dangerous or 
unfit for food indeed, the Investigator* have eaten 
large quantities of fungi mixed with other food without 
deleterious results. Ilowever, meat which has Iwen In 
storage so long a time ns to develop numerous spot* 
of this character may easily have become unfit for food 
due to entire different causes. Thus black spot may he 
accompanied by putrefactive bacteria. 

Other fungi which may or may not accompany black 
spot nre now under Investigation und subsequent re¬ 
ports will deal with the exact condition under which 
these various forms develop upon meat 
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The Heavens in November, 1921 

Some Details of the Great Telescopes of the 'Western Observatories 
By Prof. Henry Norris Bussell, PhD. 


A COUPLE of month* ago wc had <nt anion to apeak 
of tile situations and HtirnmmliiiK* of *ran* of the 
great observatories. It t»a> bt of iutereat to supple- 
inont this by name lmprofedoim uni nod h title watching, 
or sharing In, obaermtloim with some of the greatest 
telescopes 

The aatmuomli al PltHcnpt If of mon thnu a very 
moderate tliiMMiil* for it* utility almost equally 

upon tho ptrfwtlon of its optkal and its nmhanlral 
parts, (Ik lmitortance of the forintr Ih known to 
ewrjom «l»o puasetwea uny uHtroiioinlntl kmm ledge 
No mt4 lmnlral refinement h can avail If (he It use* or 
mirrors which bring tho light to a ftn tm deviate from 
tht ir appointed duty of bringing all the light which 
fulls upon them Into au Imuge which Is nulmtautlally 
as nharp on the laws of optlcu pirntit It Is widely 
known, too, how long und painstaking a task It Is to 
"figure 1 a large mirror or, e\en more, a great lens 
Months or years of IiiNir go into tlie final polish lug 
wblvh brings the two surfaces to exactly the desired 
slmiHs und repented careful tests, time after time, 
mast bo made before the necessary precision cun be re¬ 
alised 

Bnt good optical parts, howpver per 
feet, arc of bat stun 11 usefulness unless 
they nr« carried by nn accurate strong 
stable and well functioning mounting 
and this meehanUal precision becomes 
decade i»y decade, of mure Importance 
Half a century ago, when iilmost rII oh 
MUWattons were mudo visnally, work 
coaid he done, though nt a sacrifice of 
convenience, with a telescope that laiked 
rigidity, ho that a slight lateral pressure 
on the oye-ond swung the tmnge perceptl 
bly In the field of view or with a poor 
driving clock, whlih did not follow Ihe 
star* exactly, but allowed the Images to 
drift gradually through the field or to 
oscillate slowly backward and forward 
within It Bnt In oar dnyn, by far the 
greater part of the work of the largest 
telescopes Is done by photography— 
whether by making direct negatives of 
larger or smaller regions of the heavens, 
or la the study of the spectra of the 
stars, and In such work It Ih of funda¬ 
mental Importance to have accurate 
"guiding" If tbo Image of the star wan 
ders off the silt of the spectroscope, Its 
light no longer enters this Instrument, and 
the whole one of the equipment Is lost 
until the Image is brought back to Its 
rightful place In direct photography, 
especially when the plates .aro to bo meas¬ 
ured for determination of the positions 
of the stars, bad guiding la still worse 
If tho light of the stars falls to one side 
of the proper position for even a small 
fraction of the whole length of the ex 
poenre, the star Images on the plate will 
not lie small aud round, as they ought to 
be, hut deformed and Irregular, and the 
effects of this distortion upon the position 
of the* center of the image will be different for large 
and for small Images Hitch a plate will Indicate a 
spurious shift of the brighter stars, compared with the 
fainter ones, and for any purpose that demands pre¬ 
cision will he worse than useless 
One further requirement Is wsoutlaL 'I he observer 
must lie able to get to the part of the teloiM-ope where 
the light Ik brought to a focus, and he must lie able to 
stay there while the Instrument turns to follow the 
star* With a large instrument and a long exposure 
this may involve huriaontal and vertical displacements 
of many feet, and some appropriate movable carriage 
or platform must Iw devised to permit of this 

How the Big Tubes Are Mounted 
The great refractor of the Lick Observatory—which 
has now been In active and most successful service for 
a generation—U a lino exampbMrf the older iggfhuds 
of solving these problems The optical P-rt^yflfe of 
cojree of high excellence, as Is the case with alrotber 
great telescopes, which have necessarily passod the 
strenuous tests that are Imposed hv their makers. The 
mounting Is of the familiar equatorial type, with the 
long straight tube, on one side of the center, balanced 


by a counterpoise at the opposite end of the declination 
axis. 

The observer looks directly toward the object of 
his study, as Is usual with small Instruments, and he 
may hare to movt twent> feet horlsontally, and fifteen 
vertically, during a long spell of work on a single 
Htar ITie vertical motion la taken up by that very 
convenient device, a rising floor, which is moved by 
bydraulic machinery, and can be quickly set at any 
desired level Au olmervlng cbalr, of tho ordinary type 
aud of moderate rise, tan lie wheeled over the floor as 
desired and In addition permits a few feet of vertical 
motion of the observer s sent This completes the equip¬ 
ment 

'l he great reflectors produce a very different im¬ 
pression To begin with, tho “tube* Is not completely 
enclosed, bm with tho ordinary instruments, but Ih of 
skeleton structure The principal fonts of the mirror 
is of course at the upper end of this tnbe blgh In the air 
Small spectroscopes or plato-boldcni may be placed at 
thU focus, supported In the center of the tube, but It Is 
more usual to reflect the light again by a mirror placod 
near the upper end, either at right muglcs to the side 


of the tube at the top (the Newtonian form), or back 
down the tube sntl through s hole lu the center erf the 
great mirror (the Cassegrain form) The great re¬ 
flectors are equipped lu both these ways, the change 
from one mounting to the other being effected by sub¬ 
stituting one or another "cage" or section of the 
skeleton tube at the ui>per end—each carrying its own 
mirfore, etc., and fitting exactly Into place. 

To carry the great mirrors, which themselves weigh 
tons, the mountings of such telescopes must be 
exceedingly massive, their design la In tact an engi¬ 
neering problem, something like the one Involved In the 
building of a steel bridge To bear the weight safely 
U the least of the requirements. The flexure, or bend¬ 
ing of the tube, under these weights must be so smell 
that It does no hnrm, and the Instrument must be ex¬ 
actly balanced in all positions, Its bearings so perfect 
that a force of a few pounds can set and maintain in 
motion the many tons of moving parts. Moreover, all 
these delicate adjustments must remain correct when 
the telescope Is pointed et any part of the visible 
heavens. 

More then one solution of these problems is possible 
—indeed, the mountings of the three largest reflec tor s 


are all different In the 60-tnch at Meant Wilson the 
upper end of the polar axis projects In an enormous 
fork, within which the tube is mounted on trunnions, 
the point of ebpport being close to the lower end, since 
the heavy mirror far outweighs tile relatively light 
ironwork of the opposite end. ThU construction leave* 
the telescope free to point at the pole, or at any other 
part of the sky 

The 72-Inch telescope of the Dominion Observatory at 
Victoria exhibits a different solution—a short, stout 
pour axis supported by piles at each end, pierced by a 
declination axis carrying the telescope on one side and 
a massive counterpoise on the other, so that the whole 
effect is much more comprehensible to the novice. 

The 100-lnch reflector at Meant Wilson Is of such 
enormous sine—the moving parts weigh about a hun¬ 
dred ton*—that still another mounting was adopted 
The great tube swings between two gigantic steel beams, 
which are united at their upper and lower ends and 
together form the polar axis. They are supported by 
massive piers at their upper and lower ends. As with 
tlie Ob-Inch, a large part of the weight is taken off tbe 
bearings by means of a cylindrical hollow Iron float, 
which Is partly Immersed in a tank con¬ 
taining mercury The space between tbo 
float and the walls of the tank Is narrow, 
so that the quantity of mercury actually 
used la but a small fraction of that which 
Is "displaced" by the immersed portion 
of the float and thereby effective In pro¬ 
ducing buoyancy With this mounting It 
is Impossible to look directly at the pole, 
hut this sacriflee, though serious, was 
judged to be worth while, t£ view of tbe 
great engineering difficulties of carrying so 
great a weight without support at both 
ends of the main axis. 

Where the Observer Gomes In 
All three telescope* are provided with a 
very elaborate system of electrical con¬ 
trols. By simply pressing one of * set 
of buttons, the observer can move tbe tele¬ 
scope as ho wishes, east or west north 
or south, fast or slowly, and cun also 
adjust the focus, aud turn the dome, 
while an assistant at a control desk can 
with equal ease direct the larger move- 
menu which are necessary In shifting 
from one star to another Another set of 
push buttons controls the motions of the 
observing platform For the 100-lnch tel 
escope there are two of these. The one 
used when working at the Newtonian 
focus la attached to the dome, suspended 
from a curving track on each aide of the 
observing slit, and can be moved up or 
down at will. It is a roomy affair, bold¬ 
ing half a down visitors. At the Oasseg- 
raln focus, In this instrument the light la 
brought out to tbe side of the tube, a few 
feet above the mirror Hence there Is less 
space to spare, and tbe observer's plat¬ 
form Is a narrow shelf six or seven feet long and three 
feet wide, with only a railing an Inch or two high 
around the edge. On this platform tbe observer alts, 
with his feet hanging over into apace. 

As an example, suppose that star-spectra are being 
photographed. Tbe observer looks Into an eye-pfteee, 
and sees the outer surface of the stit-plmte of the spec¬ 
troscope, illuminated by a faint red light This sur¬ 
face la highly polished and reflects the Image of the 
star under observation. Across it runs the narrow dark 
Una of the silt Itself, but a tew thousandths of an Inch 
wide, into which the light of the star should go, Mlnflto 
alterations to the routing of the driving dork* or In 
atmospheric refracfkm,~eauet the ima ge to Shift Its po¬ 
sition, and tbe obemyer must therefore keep watch and 
bring it back to the right place. Bo perfect la the 
mechanism that after a few urinate* 1 practice it la 
pomlbte to bring tbe Ima g e to any dsolred potet, within 
Ires than 1/BOO Inch on the *Ut-ptet* The correspond¬ 
ing motion of the main mass of the tel esco pe Is only 
about a tenth part aa great, yet this minute motion of 
the huge mam can be mode with certainly! 

The planetary and Umar detail# for tbs te opt h are 
given on anotfor page. 
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When More Voltage Means More Distance 

The Limits of Long-Distance Electric Power Transmission in Terms of Today and Tomorrow 


By Dr Charles P. Stemmetz 

Chief Consulting Mutineer, Qenerml Electric Company 


W HEN about 40 yean ago, Edison first transmitted 
electricity at constant pressure, that is, constant 
voltage, be need 110 volts and soon afterward 220 volt* 
At this electrical pressure or voltage, electricity can be 
sent economically for about half u mile to a mile, and 
whsn it becomes desired to send electric power over 
longer distances, higher voltages, that Is, higher elec¬ 
trical pressures, become necessary, Just as a higher 
water pressure or higher sir pressure Is necessary to 
send water or air over a greater distance 
Thus steadily In these 40 years, transmission voltages 
have been Increased, until now we are twglnnlng to use 
220,000 volts, a pressure Just 1000 times as high as 
that considered the highest aafe pressure only 40 
years ago 

The question, which ths layman always asks, Is, 
“How far can electricity be transmitted economically?" 

Suppose we want to double the distance to which to 
send the electric power This means twice as long a 
transmission line, and twice 
the cost Therefore, to have 
the aamo economy, that Is, 
the same transmission line 
cost (>er horsepower of 
electric energy sent over It, 
we have to send twice as 
much power over the line of 
twice the length Suppose 
then we uso the aamo elec¬ 
tric current but twice the 
voltage to get twice the 
power With the same cur¬ 
rent, the loss of power per 
mile of line would be the 
same, and aa the line la now 
twice as long, the total loss 
of power would be doubled, 
and aa twice as much power 
is sent over the line, the toss 
per horsepower «f energy 
sent over the line la the 
same, that Is. the efficiency 
of transmission is the same 
aa before. 

We see thus, that by in¬ 
creasing the voltage or elec¬ 
tric pressure, and the power 
sent over an electric trans¬ 
mission line, In proportion to 
the distance of tno-nMlaslon, 
that Is, to the length of the 
line, we get the same effi¬ 
ciency and the same econ¬ 
omy, that is, the same per¬ 
centage loss of the trans¬ 
mitted power, and tho aame 
(approximate) cost per 
horsepower transmitted. 

If then at 220 volts elec¬ 
tricity could be transmitted 
eeoaomicaUy over one-half 
to one mile, at a thousand 
ttmea that voltage, or 220,000 
volts, as now used, it could 
bs transmitted economically 
over a thousand times the 


other of these dtles, for the simple reason that In the 
Industrial East all the millions of horsepower of 
electric energy which Niagara could deliver even If 
completely developed, would find a market aiul would 
be consumed within n few hundred miles of Maguru, 
long before the present day elet tries 1 limits of trails 
mission are reached, and obviously noliody would lmtld 
transmission tines to send the power over thousands of 
miles, when he could find a market for his jxjwer 
within a few hundred miles. 

The question of the maximum distance over which 
electric powor con be transmitted, therefore has a) 
most entirely eliminated itself at a serious engineering 
problem and while electricity could 1* transmitted mhh 
nomlcally In large bulk, If so desired for over a thou 
saud miles, even with the largest water powers, with 
rare exception, all the available water power will l>e 
taken up, and flud a market, long before the electrical 
limits of transmission are reached 



Welding the tasks for 22M09-voJt oil circuit breaker now being constructed for 220,000-volt transmission 

Une In Southern California 


distance, that is, 000 to 1000 miles, and If 100 horse¬ 
power could be transmitted at 220 volts we would have 
to tr ansmit 100,000 horsepower at 220^)00 volts. 

Aa tor lQOvOOO horsepower the generating system, etc., 
is cheaper per horsepower, and more efficient, than for 
100 hor s epow e r we could in the former case allow a 
greater coat and greater loss per horsepower In the 
tfn* and still gat the seme total efficiency and ccon- 
omy.of the s y st em, and this would allow us to econom- 
fcfcjjy transmit the electric power over more than 1000 
rntleW -dtstanee. 

ffanh* all the M* dtlee of the Atlantic aeabonrd and 
of the Kiddie Went Haw Tort, Boaton, Philadelphia, 
BalttuoMh Waahtaftcm CWewco, St Loola, Pittibnrgh, 
would be wall within the radio* of economical power 
fam Niagara Falla, with the preeent 
mean* and method*, that !*, without going bagond what 
prtatnt upwtoe* haa eatabUahad aa good practice. 

It U *ot paphaMahcweree that electric power would 
era* he am* from Niagara Fall* to New York or any 


Oue of these exceptions Is the Pacific Coast There 
the water powers are located Inland, In tho mountains, 
while the foremost market for the power Is in the big 
dtles along the aeaooast The transmission thus Is 
all In one direction, from the east to the west, and little 
market for the power Is near the source of power, 
little power found near the places of foremost power 
consumption 

It Is a \ery significant and woU-demonstrated fait 
that the highest transmission voltages, 1/10,000 to 220,000 
volts, are found In California 

Another Instance might be the transmission of the 
power of Victoria Falls In South Africa to the Rand, 
over 700 miles. However, It fa quite possible that be¬ 
fore this transmission Is built, the country will have 
developed so far as to afford a market nearer than the 
Rand, and the experience of Niagara Falla will repeat 
Itself 

Thus today there la very little electrical power 
transmission of the form as understood in the early 


daya and as the layman looks at It still today, that is, 
a transmission from a water tsiwcr over u long line to 
a cousuimr fuuh as a city t tc 
Hut our piow nt day truusmlsHlou linen arc almost 
always distribution circuits and Interconnecting <lr 
MiitH that la to any tiny form a pnrt of a network of 
eliMtri< lines which link Lngtthir \nrlniiH sources of 
ileetrle iMiucr, wnter ltowirs und Htcnm powers and the 
various places of miimimptlon, UUcs, urines, factories 
and mills, and so forth That is a network of ehvtrU 
lima begins to eo\ir the country similar to the net 
work of railway tracks, ami while tin network or 
railway trucks, built three-quarters of a century ago, 
takes care of the transportation distribution ami sup- 
pi} of all the materials, so now a network of electric 
lines la lielng devt lotted and U spreading all over the 
country of so adequate a volume as to take care of 
the transmission, the distribution and the supply aa 
the accond essential necessity of our civilisation 

A New Carburetor for 
Light Oils 

A NEW niipurutus Invent¬ 
ed by a Frenchman, M 
do Mho my, makea It poaslhle 
to operate a motor by means 
of coal tar oils or alcohol or 
a mixture of the two Its 
princ Ipln consist* In a feed 
operating by an automatic 
gnge so ns to nmlntuln a 
constant charge of the ato 

inlxem wit limit m»y previous 

heating of I ho liquid The 
uicmihuf works by a lapping 
or licking motion lowering 
llie pressure In the cylinder 
during the tntnke, causing a 

How of ulr wltfcJi tups a cy¬ 
linder with uu undulating 
surface tin* oil Is sucked In 
\lolenlly, being atomised by 
shocks und thus enters the 
cyllmlcr Tho Intake of air 
sliouht lie somewhut retard¬ 
ed, and this retardation Is 
old allied by a modification of 
the cams of mlnilwlon The 
mixture Is Ignited by an or¬ 
dinary motor sfMtrk plug and 
It begins lo work Instanta¬ 
neously either with alcohol, 
kith kerosene, or with coal- 
tar oils. P]miji being tested 
the apparatus worked admi¬ 
rably It is very simple In 
construction, requiring neith 
er a pump nor un> sort of 
hentlng uiqmrntus. 

There Is no curbonlsatlou 
of the cylinders even when 
<*001 tar oils are used for fuel, 
und the negligible amount of 
smoke given off shows that 
the combustion Is excellent 
This apiMiratus, which Is ca¬ 
pable of functioning at A low compression can be ap¬ 
plied without difficulty to ncurly all gasoline motors. 

It has the constderohle advantage's over Diesel and 
seml-Dlesel motors of being h hh complicated less cum 
I iron k, and quite safe, moreover, the upkeep costs 
nothing 

At tho same time It Is possible to make use of inferior 
and lower priced fuel with an efficiency almost as 
economical In high speed motors ns well as In slower 
ones without making It necessary to purcham a special 
high compression motor, which would Inevitably add 
considerably to the weight to say nothing of the high 
price the difficulty of transport and other features that 
need not be mentioned but which have to lie considered 
These entirely new processes denote a marked ad 
vance In the solution of the problem Involved In the 
substitution of crude oils and of alcohol for gasoline, 
bo that they will undoubtedly rapidly come Into gen¬ 
eral uae 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



TUi d«rin automatically handle* 
vehicular traBc at Important street 
Intersect Iona 

A German Version of the Motor 
Wheel 

S OMA Ingenious German Inventor has 
taken our American motor wheel, 
which fastens alongside the rear wheel 
of any bicycle, and mudo It over Into 
aomethtng that Is suflldeutlv different to 
IMMMtwH several talking points In Its 
favor As will be noted In the accom¬ 
panying Illustration, this German motor 
win*! In carried at the rear of the 
blcyclo by means of a long arm It 
would aiipeur that such a motor wheel 
can lie readily attached to any bicyde, 
and that becuime or its dlstunce away 
from the lyillut there U no danger of 
dirt or smoke or smell Just what com- 
pHeutlonn such a pushing device may 
Introduce In steering* we ore not told 
At any rate, the motor wheel Is said to 
posit any Idcyele over 90 miles with one 
gallon of gasoline, which la not as effl 
dent iis some of our Americuu types. 



The Automatic Traffic Policeman 

T UB automatic truffle policeman, & 
quite recent Invention, Is placed at 
street Intersections, In the position 
usually occupied by the human traffic 
officer The semaphore of this device Is 
cuiuUntly Illuminated f it soya “GO” for 
a predetermined number of seconds, then 
the light at the top of the machine comes 
on for an Instant This corresponds to 
the policeman's whistle, and means 
“Hurry across, or wait” The semaphore 
then turns to the next position which 
gives "STOP"’ to the street which pre¬ 
viously had “OO,” and so on 
The automatic policeman Is adjustable 
an to Intervals and hence can meet the 
requirements of any given corner, reduc¬ 
ing to a minimum the amount of time 
people might be needlessly held up. For 
example, it may be set to take one minute 
for a complete revolution of tbs sema¬ 
phore, divided equally or unequally, or 
It may be set to revolve In 90 or 40 
wconds, divided equally or otherwise 
between “GO” and “STOP” 

While It Is new to the market, it em¬ 
bodies only proven mechanical principles 
—on electric motor and u Geneva cross 
movement being the two major parts. 

Another Attachment for the 
Phonograph 

T HR latest invention destined to lm 
prove and amplify the tone of the 
usual pltonograph U a little device that 
is studied on the usual sound box. It 
depends for Its performance upon a 
vibrating disk of special composition 
which, so it is claimed, takes op the 
vibrations from the needle and tends to 



German Motor wheel which fastens os 
behind a bfeyde by means sf 
a long arm 


amplify and clarify them, before they 
are transmitted to the sound box dia¬ 
phragm 

A Folding Wheelbarrow 

F ROM France cornea the Ides shown 
In the accompanying Illustration, 
namely, a folding wheelbarrow The 
French Inventor explains that there is 
need for a folding wired barrow, espe¬ 
cially In winter time when It can be 
folded up and taken Into the bouse, there 
to he stored In a closet or some other 
out-of the-wuy place At any rate) the 
construction is neat and quite .practical, 
we gather from the two photoflpapha, 

A Wirckaa Meter for Testing 
Starting Syptem* 

T HE little meter, which Is shown In 
the accompanying Illustration, has 
heontlealgned for the purpose of locating 
Ignition, starting and lighting troubles 
In the usual automobile. There are no 
wires to disconnect there are no wires to 
connect Indeed, this Instrument Is truly 
a wire less typfc The operation la simple 
—Just place H on the wire to be tested 


and the meter indicates the amount of 
current. If any, flowing through the wire. 

This little meter consists of a main 
Instrument having a 80-ampere divided 
scale. That la, tbs scale may be read 
either way, depending on whether the 
wire is the positive or negative wire. 
The Instrument is fitted with a 800-am- 
]wre magnetic shunt, which Is a steel 
ring that fits around the meter casing. 
This shunt Is used when testing high 
ampere current ranging from 80 to 800 
amperes, and Is principally used for 
starter work, while the 80-ampere scale 
Is used In lighting, ignition and, in fact, 
for sill circuits of relatively smalt cur¬ 
rent flow 

Aa Improvement in Ofl Cop* 

B Y making use of a small steel ball 
which U pressed down by spring 
against the opening of the stem so aa 
to regulate the distribution of oil, a 
newly-introduced lubricating device Is 



The little disk attached te the nasal 
sound bag Is said te improve phono 
graphic reproduction 


claimed to represent a marked economy 
in lubricating oil consumption. In fact, 
this new oil cup la said to save from 40 
to 00 per coot In oil con su m pt ion on va¬ 
rious kinds of machinery on which It 
has been employed. It pleoee the oU la 
such sufficient quantity as needed for 
proper lubrication and eliminates all 
waste, therefore doing away with drip 
pans and making for clean walls and 
celling* in the Shop and factory By 
the same token It lengthens the Ufie of 
belting, since it prevents oil from com* 
lng In contact with the belts. 

The ball lubricator cups art automatic 
In operation, feeding the oil when the 
machinery is running and stopping Hie 
feed when the m ac hi n er y Is at rest 
This eliminates the danger of burning 
out bearings through failure to torn on 
the oil when machinery Is In use, or 
through failure to abut off the flow at 
night when the day's work Is done, thus 
allowing the oU to run out of the cup 
and ou to the bolting and floor The 
ball cups require a minimum of re¬ 
filling. 

A Thief-Proof Alarm for the 
Automobile 

T HE prevention of automobile theft 
now takes a new turn. Intend of 
applying aU man ne r of locks, ignition 
safeguards, chains, tire rings and free 
steering wheels that cannot stepr, there 
has been developed an alarm which* 
when mounted on any automobile, ad¬ 
vertise# the fact to everyone when the 
automobile la being tampered with by an 
unauthorised p erson. 

This new device Is a well-protected, 
self-contained alarm which la placed ou 
tbs running board of any car, and tfi 
always visfM* The alarm Is Contained 
in a heavy aluminum caas which te 
bolted or riveted to the running board 
in soefc a manner that its removal re¬ 



quires considerable time, during which 
the alarm must sound. There la nothing 
intricate or complicated about the device, 
but It is fully protected and cannot be 
silenced by application of high-voltage 
current, or in any manner, except by 
spending an hour dlaae mb Hag It A 
apodal Urge gong bell la Inatatied Inside 
the cUae, and draws approxlmatriy % 
ampere. The current la supplied by 
three standard dry cells, mounted within 
the case. 

It appears that this device makes use 
of a floating, compensating mercury 
switch which gives instant and con¬ 
tinuous contact under lateral vibration, 
and no contact under vertical or road 
vibration. The switch is thrown into 
contact by a 13-key push-button com¬ 
bination switch, which, so It la claimed, 
gives over 1,000,000 combi nations. To 
ensure against tampering, the upper and 
lower halves of the case are made a cir¬ 
cuit, so Insulated apart that until the 
case is sprung or tampered with the 
circuit is open. Any attempt to force 
the case will does the circuit and cause 
an alarm. 

When a car Is to be left standing, the 
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top of the device If opened and the 
proper keys depressed to Mt the alarm. 
If anyone raises the hood of the car, 
■tepa on tha running board, tampan 
with spare Urea or otherartao touches 
the car, the sensitive mercury switch 
doaea the circuit and the bell rings con¬ 
tinuously until tha owner ot the car 
rsa ct a the device. 


Correct Photographic Expootno 
at a Glance 

A N IngeuJoua little device which men* 
unea light In a manner nnalagous to 
the way In which a acale weighs a sub¬ 
stance, tuts been Invented by a Ban 
Francisco man. It will be of Inestimable 
Value to plmtographer* both amateur 
and professional, for It Is a well-known 
fket that photographic vaimt Is often far 
different than the apparent brightness of 
the light 

The device must not be confuaed with 
go-called "exposure meters," It has no 
settings to make, no calculations to 
figure out, and nothing to look through. 
It la self-acting and requires do factors 
or tables In Its manipulation. Instead, 
U !■ simply pointed at the source of 
illumination—sun, window, or whatever 
tt may be—and the Intensity of the light 
Is Instantly shown. A corresponding 
dial Indicates relative exposures and 
atofHiettlngf for the camera for that 
particular light 

The tittle light meter hi about the else 
of a silver dollar and aa It requires no 
adjustments or settings, Its value to the 
*kodaksr” or to the professional photog¬ 
rapher Is apparent, tor It doea away with 
tbs dread •‘trick light" miscalculation 
Which every photographer knows too 
well. 

Frau Coffee Container to Gahru- 
iafid leg Cartons 
A HOOfiUDt Wholesale grocer packs 
/\ coffla* In n new way—one which Is 
vary attractive to the retailer as well as 
to the freight ageQt who handles it 
Tbs ooffS^ carton* one pound pack¬ 



age* are placed In galvanised containers 
and swled These containers have a Ud 
and a bale tor handle, admirably pro¬ 
tecting the conten ts against damage la 
handling. When their use as coffee con¬ 
tainers is finished the farmer can then 
use them for his egg crate* ss the 
wholesaler has obligingly Inclosed the 
little pasteboard separators. These egg 
crates have a capacity of twelve pounds 
and cost the farmer approximately *L80. 
The egg crate alooe would cost him 
$140, so be gets a first class grade of 
Coffee at only about 27^4 cents. This 
makes It a very attractive proposition 
to him, as be can find a thousand and 
one uses for galvanised crates besides 
tha one above mentioned. 

Something New and Better In 
Folding Table* 

F ROM France comes the idea tor a 
folding table which is shown In the 
accompanying Illustration. This tabl* It 
wtU be noted, has telescopic wooden legs 
of much the same design as the usual 
camera tripod leg* The object of this 
construction is so that the table can be 
levelled anywhere, no matter how irreg¬ 
ular may be the ground on which it Is 
placed. The table Is primarily intended 
tor picnic* although It may be used tor 
playing card* making map* as a desk 
tor military men In the field, as a serv¬ 
ing tabl* and tor all purposes where a 
strong but portable table la desired. A 
small compartment la the table top holds 
playing card* paper, writing materials 
or other thing* 

A Self-Teaching Mnrical 
Instrument 

A NEW YORK Inventor has developed 
a simple musical Instrument which 
may be pla>e«l by ttn>one without pre¬ 
vious experience. The principle of oper¬ 
ation ts simple enough. A musical score 
Is furnished In the form of a little card 
which contains n succession of letter* 
These letters correspond to the letters of 
a scale In front of which owing# an lndl- 



pepular sirs 


cator The player brings the Indicator 
In Uns with the first letter indicated by 
the card, and Wows into the mouthplec* 
and then sets the Indicator to the second 
letter. Wows again, and so on. Moving 
the indicator causes a piston to be 
shifted In the qr tinder of the cylinder, 
thus changing the pitch. 

Trader Oyoratod Cotton richer 

O NX of the seasonable occupations in 
the cotton belt is cotton picking and 
while this has been done by human la¬ 
bor for many year* new machinery has 
been developed tbftt makes cotton pink¬ 
ing * ftmflA* mechanical o&emtion. 

A concern in fit tool* Mo., which 
controls the Thurman patents ts build 
tng a picker than can he utilised with 


any tractor, and claim is made that with 
six men it will do the work of thirty- 
six hand pickers and do the work 2d 
per cent cleanor Very great economy 
Is claimed on the basis of a capacity 
of *800 pounds of cotton a day for the 
machine and six pickers aa comiwred 
with the average of about 100 pounds a 
day for good bund picker* The vacuum 
picker conolsu essentially of a large 
metallic storage tank mounted on two 
wheels which Is coupled to and Is trans¬ 
ported by a farm tractor which furnishes 
the power to drive a specially designed 
vacuum pump. When the pump Is In 
service It is driven by a chain belt from 
A pulley The chain may be driven by 
the same drive shaft that is used for 
belt power Qnd engaged or disengaged as 
conditions may require. 



Simple fohttng table intended for 
automoMMst* campers and soldiers 
in the field 


The pump exhausts the air from the 
tank, which Is tightly closed In an up¬ 
per compartment of the tank are six 
Inlets to which are attached lines of 
hose, that have one Inch diameter at tho 
noules and Increase to 1V4 inches diam¬ 
eter at the Inlet* At the end of each 
tube Is a “Y" on the arms of which are 
Intake* there being twelve of these Jn 
all 

The nose la supported by the waist 
belts of the picker* who hold a noxxle In 
either hand The opening and closing 
of the noaxlea are controlled by lever* 
operated by the finger* When a noxslo 
Is applied to a boll the cotton is drawn 
from It by the suction am! drawn 
through the tube Into the tank The 
tank has a capacity of about 400 pounds 
of cotton and when filled it must ho 
emptied The tank is quickly dis¬ 
charged by dropping a circular trap or 
door at the rear of the tank and placing 
a doth sack about the opening The 
exhaust from the pump is turned Into 
the tank and the cotton Is blown from It 
Into the sack, which Is then tied und 
piled or hauled from the Held The 
maker claims that when tho tuuk Is full 
this fa<l Is registered 

The truck that tarries the tank Is 
substantially built, n frame In which 
the tank Is mounted being carried on 
an axle and two wheel* The tank is 
00 Inches lung and 42 Inches diameter 
The frame has a drawhead and thla 
may be coupled to the drawbar of the 
tractor 

The tank Is steel and It la surrounded 
by a wire ruck for carrying the hose 
when sot Is use or tbe picker Is being 
transported In the ut>per compartment 
of the tank Is a gage that registers the 
degree of vacuum In this compart 
meet, above the lutake* Is a screen that 
prevents the cotton being drawn Into 
the vacuum pump* The vacuum pump 
or blower is supported by two brackets 
bolted to the differential housing of tbe 
rear axle of tbe tractor, when this la 
possible or on some other unit where 
tt may be driven hy the belt pulley shaft, 
a smftll chain sprocket being substituted 
for the pulley 



Hie simple pushing of a tiny lover 
swings out the desired arm for warn¬ 
ing the driver behind 


Posting the Driver Behind 

T HK latest addition to our already 
large collection of puhllslied inven¬ 
tions of the automobile signal clan* Is 
presented In the accompttnjlng Illustra¬ 
tion It consists of nn arm and a cose 
containing a collection of arrow shaped 
arms which read “Stop," ‘Left" and 
“Right," u red light which flusliwt red 
and Illuminates (lie arm at ulght, ami 
a collection of control# located within 
cnnvenli ut reach of tho drlx er The 
drlxer, hy ineuns of this dcvlre, can 
swing out anv desired arm so as to keep 
the drlxcrt* behind him jsmted as to hla 
next moxe 


Automatically Closing Fire Doors 

D FWITK the proven worth of tbe 
automatically closing fire doors, it 
Is surprising to note the marked ab¬ 
sence of an< h safety dt vices In many 
plants where they would undoubtedly 
give a great measure of protection In 
the event of lire These doors jtermlt of 
free access to ami from all parts of a 
factory during normal times, hut auto¬ 
matically swing closed ut the first signs 
of fire They are quite effective In pre¬ 
venting the spread of fire from one part 
of a building to another, as indicated 
by severe tests and In a<tual tires 

Two Drums in One 

A N empty drum—and tluit means the 
usuul drum—wastes u great (leal of 
space \\h> not put the xurlous drum 
sticks ami other paraphernalia Inside 
the usual large drum? That U what 
occurred to a ltrooklyn Imentor, who 
1ms worked out n drum which cun he 
Used for earning u smaller drum and 
all the parnptiernalln necessary Ry 
merely unlatching and swinging i»pen a 
section of the largo dram xarlou* 
iirthles mnj Ik* placed inside for the 
sake of greater |*>rt ability 



This Urge dram may be opened so as 
te place a smaller drum within it for 
greater portability 
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A Trailer to Carry the Tractor 

T HE i»rm 111*0 or curling tractors througb- 
out tin. furuilng reruns of California 
for iluiiotiNlmtlnu purpose* to Incoming 
m*o with a nutnlier of dealers 

in thur srnte One can now buj it low* 
Ml trailer, capable of carotug them* true* 
lorN over the highways while Mug towed 
by a pusMingftr car or a light delivery 
truck This eflTcu* n great saving over 
tho former met bis I of asluga ntiedal track. 

This trailer in equipped with n bed 
* tilth tun be tipped so tluit the reur end 
rests on the ground Tlie tmetor Is then 
run on to I lie Ml by Its own power, and 
tlie bed automatically tf| m« to tlie carrying 
jHwttlnn sltown and Is locked in this jiosl 
Hon by it spring catch When it Is dm 
sired to unload the tractor, the operator 
lifts up on a handle which releases tho bed 
and permits It to tip wlien the tractor can 
be run onto the ground —By C H Geiger 



A New Multiplication Machine 

A JiKW much Inis culled the "multi, * 1ms 
Just Iwen udded to tlie list of com¬ 
puting de\lces In current Kremh use It 
gives quickly tho produ<*t of uuy niultl- 
plhiitlon Am cun he seen by our photo¬ 
graphs, It Is remarkable for Its simplicity 
and Its coinpactneHS. It comprises neither 
springs, gears nor other comjrfleuted parts. 

The ‘multi’* comprises a frame on the 
upper part of which seven axes can turn. 
Kach of tltese supports multiplication ta¬ 
llies woutst on purellel cylinders disposed 
In such u wny that only one of their col¬ 
umns appears at a time In front of the 
oiierator Tlie units In each column are 
separated from the correstiondlng tens 
columns which are iurrled over to tlie left 
against tlie units of tlw next set of num¬ 
bers. 

The putting together of these tables or 
of a part of these tables forms the mul¬ 
tiplicand which appears In Its normal or¬ 
der on tlie find line of these columns, In 
figures with n red circle around them 
The multiplier appears on a moving car¬ 
riage on sliding bars, containing nine rows 
of live “windows" numbered vertically 
from 1 to 0 Hy opening some of these 
“window blinds," which are of equal rise 
to the columns of the multiplicand, the 
multiplier is formed 
Tlie inscription of the figures of tho lat¬ 
ter on the carriage la made In reverse 
direction to tlie multiplicand In other 
words, tho units urc on tho left, the tens 
on the right of Hie units, the hundred* on 
the right of the ten*, and so on and so 
forth Tlie xerns ore written by leaving 
shut all the hi 1 mis on tho corresponding 
columns. 

The various wheels of the "multi" re¬ 
produce mechanically the elementary oj>- 
eratlon* of which an ordinary multiplica¬ 
tion Is composed First, It Is 10**008817 
to make n series of multiplications of a 
single digit tiy a single digit, the quantity 
of these,mnlUpllcatloiM equalling the prod¬ 
uct of the number of digits of tho multi¬ 
plicand lv> tlie number of digits of tho 
multiplier tlien the addition of these pur- 
ttal results follows and Anally the In¬ 
scription of tlie result obtained. 

To make these successive operations 
with the new machine, the adding-multi¬ 
plying rarrlngo Is slid over to the right 
up to tlie tabulating stop. The multipli¬ 
cand Is (lien formed b> revolving each 
ax In an a* to bring the necessary figures 
in front of the operator If the number 
Is composed of only three or four figures, 
the other figures are concealed hy means 
of a blank, In order to avoid the unused 
columns appearing n* news. Tim blinds 
necessary for making up the number of 
the multiplier are then opened on the 
adding-multiplying carriage, care being 
taken to remember that this number must 
be made up from right to left Thus, 400 
would he written 604. 

Consequently, the first vertical row from 
the left side represent s the units on the 
multiplying carriage, the second row from 




Setting the “multi" preliminary to operation, showing the method of rotating 
the seven numbered axes te obtain the correct initial setting 



The bumper steles atone tho rate bat tt stops tbs ear within a ra& length 
withsat sxrosslvs shod! sr strain 


tbs left, the tens, tbs third row, the huor 
dreds, etc* etc. 

Once the factors are thus composed, the 
moltiptylng-addiog carriage te displaced 
from right to left up to the second tubu¬ 
lating stop. The units column of the mul¬ 
tiplier then pieces itself at tto left half 
of tbs units column of tbs mnltlpUcand 
(tho tens of this column) and at the right 
hgtf of the tens column of the multipit 
cand (units of this column). In the units 
window of the multfpllastor, twq, numbers 
can be read (which may both be equal to 
aero). The first to the number of the tens 
of the partial product of the units of the 
nraltlpHoetor hy the unite of the multi¬ 
plicand. The second Is tho number of the 
units of the partial product of the units 
of the muidpUcator by the tens of the 
multiplicand The operator notes them 

At the same time he brings the column 
of the tens of the carriage In superposi¬ 
tion with the column of the units of the 
multiplicand. He reads through the win¬ 
dow of this column a number which Is 
that of the units of the product of the 
tens of tho muitlpltaitor by tho units of 
the multiplicand, Tho total of the three 
numbers which appear through the open 
shutters is the number of tho tens of the 
product. If this number Is superior to 
10, the figure at the left ts carried for¬ 
ward and added to the figure of the hun¬ 
dreds, which to obtained by moving the 
carriage to the next stop at the left. 

It is then sufficient to reed the follow¬ 
ing 

First— Through the unit* window of the 
carriage, the teas figure of the product of 
the tens of the multiplicand by the units 
of the multiplier, then the units figure of 
the product of the hundreds of the multi¬ 
plicand by the onlts of the multiplier 

Second —Through the tens window of 
the carriage, first the tens figure at the 
product of the units of the multiplicand 
by the tens of the multiplier, then, the 
units figure of the product of the tens of 
the multiplicand by the tens of the multi¬ 
plier 

Tilled — lastly, through file hundred* 
window of the carriage, the units figure of 
the product of the units of the multipli¬ 
cand by the hundreds of tlie multiplier, 
and so on and so forth. 

In conclusion. In order to make sn oper¬ 
ation with the “multi,” the multiplicand 
to written on the first lino of the cylinders 
hy the successive rotation of the letter 
around tMr axis, then the multlplicator 
to written by opening the corresponding 
windows for each column of the carriage, 
the latter Is then moved up hy means of 
(he tabulator stops, and after having sent 
it back to its normal position, the open 
windows are shot (by means of tbs 
blinds) and the m achin e can be used 
•gain 


A Bumper that SUdee Along tho 
Track 

A BUMPER bos been perfected that 
eliminates many of the dangers mat 
with In the use of s rigid bumper for 
railroad cars. The one main advantags 
with the new bumper to that, when mov¬ 
ing cars into track, the Instant the first 
car strikes the shoes the whole crew 
knows It and they alt realise that they 
are coming to the and of the track, and 
it to the engineer's duty to atop* whereas 
In tbs csss of a rigid bumper, the first 
notification tbs crow has that the cars 
are gt the fid of'tjto track to a sadden 
Jott, and with .the doming of this Jolt the 
(bupfgs has bees dtae. With the um Of 
meet types of rigid posts there to always 
• potofttflty of fnigriac the post or dto* 
ptodpg the track. 

This bumper to dmigttod to to used on 
the blind end of a track. Tbeotiffiag shoe 
catches the car vrbesi snd to forced Along 
the tall, creating a v*nr to$h friction 
w$mm mntxxyUj Him um m 
d "the cavwhaot wt&A a xatt 
By (Too. F. Pest 
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Recently Patented Inventions 

Brief Descriptions of Recently Patented Mechanical and Electrical Devices , Tools , Farm Implements, Etc. 


PwiainltiK to Aeronautic* 


IWOrUNS— W F Ossoekm Warm 
Uoud, N M. Ths Invent tun relates more 
ptttlovtarl/ to an aeroplane embodying mean* 
bj which to counteract crowing on counter 
air current#, a# well a# to neutraUae to % 
cniMmbla extent the effect of striking air 
poekata. Among the object! i> to provide mean# 
adapted to act a# a ftabtlUlng arrangement 
and to assist In both climbing and drecent 
of the aeroplane, a# well a# to increase It# 
normal capability a# to safa maximum speed 
AIRSHIP—K. A Bsli'vd, South Nyaek, 
N T The Invention relate# generally to alr> 
■hip# and more particularly to that type of 
airship embodying a part of longitudinal 
parallel rigid ga# container#, the object being 
the prevision of a construction applicable 
alike to large er small airship# and of a 
eature which will afford maximum protection 
and safety with gmd and effectiveness, espe¬ 
cially as regards lateral stability 


Electrical Derkea 


ELECTRIC VAPORISING GABKICT —W 
Kumcna, 1803 Washing tom St, Lincoln, Neb 
An object of this In Triton, down in Pig 4, 
Is to provide a gasket to be clamped between 
the Intake manifold and outlet of the carbu¬ 
retor, embodying an electric resistance disposed 
across the path of the fuel to heat and 
vaporise the latter aa It passes through In 
fulnting pieces are laid above and below when 
the gasket la clamped between a manifold 
and carburetor 

COMBINED TOOL POUCH AND TESTING 
DEVICE,—A K ftHJMUtar, 303 No. Front 8t, 

( uyaboga Falla, Ohio A purpose of the In 
ven(ion Is to provide a device which la almpte 
and Inexpensive, and which may be readily 
carried on the belt of a repairman In position 
to facilitate testing without removing the 
device, the tool pooch being also carried In 
convenient position to permit the ready In- 
aertloa and removal of tools need In repairing 
of electric apparatus. 

ELECTRIC STOVE.-— A 0 Hamm 1 notow, 

Marlon, Vs An object of the Invention is to 
provide a simple compact electric stove In 
which the generated heat Is under a much 
finer degree of control than la usually the 
case. A further object la to provide a ther i 
wostatle device and means whereby the 
beater circuit may be opened and cloead at 
predetermined temperatures by the use of a 
aimplf means In connection with the ther 
mostat* 

CURLING IRON—T L. DlNKlR, address 
Geo. F Parker, UP W 43d St., New York, 
N Y An Objeot of the Invention Is to pro¬ 
vide an electrically-heated curling Iron wherein 
the heating medium la ao positioned aa to 
produce the desired results without Interfering 
with the movable parts of the lion A further 
object Is to provide a curling Iron with a 
hair retaining member, so pivoted that the 
thumb Is raised only a minimum distance 
from the handle when actuating Us same and 
to offer aa little obstruction as possible in 
curling 


Of Interest to Farm era_. 


HOG FEEDER,—r H. Faot, Waverly 
Iowa. The Invention relates to a feeder In 


connection with a hopper and adapted to be 
actuated by the animal for feeding a limited 
quantity at each operation An object Is to 
provide a feed box with a flapper bar near 
(hi bottom lu order to prevent the animals 
playing with the mechanism, and a covering 
member arranged with means for bolding the 
same against removal while allowing a par¬ 
tial opening for reOIllng purposes 

CLEVIS.—W Pomm, n f P No, 6, Aurora, 
Oregon. An Important object of the Invention 
la to provide a pin and clevis device of the 
type used as draft coupling# In agricultural 
implements, vehicle* nr ths like and which 
will prevent the accumulation of dirt, sand, or 
other foreign am (ter around the lock Joint, 
Another object Is to provide a device which Is 
ae 1 Mocking simple, and in which there will 
be little liability of It# catching on other 
working parts 

DEVICE FOR GRINDING TRACTORS — 
R K. Prim, Morris, Ill. Among the object# 
of th# Invention 1# to provide a device for 
grinding tractor# of various type# In which 
means Is provided for holding the stoning 
apparatus used In plowing In such posit Inn as 
to keep one of the front Wheel# of (he tractor 
In a furrow The device can be quickly at¬ 
tached to the steeling apparatus of a tractor 
without alterlag the structure In any way 

ATTACHMENT FOR FARMING IMPLE¬ 
MENTS—J P Cook, 846 Brunswick St San 
Francisco Calif The purpose of the Invention 
la to provide a simple attachment which can 
be applied to any standard form of two-wheel 
farming implement by a slight modification of 
the Utter for converting the Implenunt Into 
a self-propelled one or into a tractor which 
can be utilised for drawing farming imple¬ 
ment*. Ths invention further provide# means 
for driving ths wheels of the Implement, such 
means being readily attachable and constructed 
to allow for differentiation In movement of the 
Wheel#. 

PORTABLE IRRIGATION APPARATUS — 
W F Gainriv, Watonga, Okla The Invention 
ha# for It# Object to provide # portable Irri 
gatlon apparatus which Is light In weight and 
which may be need economically for field 
crops. A further object Is to provide the ap- 
paratue with a system of pipes, bound firmly 
together and mounted on standards provided 
with casters, It being possible to raise the 
pipes when they are to be moved to a new 
posltlou, so that they will not Interfere with 
the growing plants. 

POWER-DRIVEN FAUMING IMPLEMENT 
—J T Hickman, Jr, Hprlngport, Ind The 
main object of the Invention la to Increase the 
range of use of the power-driven Implement 
and bring about delicate directional control 
ao that it can be turned practically 
In He own length with ease, and further ob¬ 
jects relate to the mounting of the ground 
Wheals whereby the machine may proceed with¬ 
out difficulty over uneven, rocky soli, avoiding 
Injury from th* encountering of obstacles. 

MANURE REMOVER.—S. E Bbowk R F D 
No. 4 Mlddleebury, Vt. The general object of 
the Invention 1# to provide a flexible carrier 
| adapted to operate In a trench beneath a 
I stable and adapted to carry the manure there- 


; from outwardly an writ mm to provide fur 
automatically scraping the manure from the 
carrier to dlrv< t It Into a wagon 

Of General Interest 

PttOTKCi 1NU DHVIt 1 W>R 1RUIT JARS 
AND THE I IKIJ C W \ot *o 745 H Julian 
Bt, San Jose 1 allf The primary object of 
the Inventlun la to produce a device whlrh 
may be applied to fruit Jar# to protect and 
prevent the same from crocking when hot 
fruit Is poured Into them The device Is 
extremely simple and emulating of a funnel 
a protecting shkhl, and a supporting rod 
extending Into the Jar It may be manufactured 
and sold at a low cn#t ( H<h* b lg i ) 

ATTAOHMFNT FOR T-8TANDH —J 8 
Adamson, 22 I F non*ton HI Han Antonin 
Texas. The object nf the Invention la to 
provide an attachment especially adapted for 
displaying compo-hoard and the like but altm 
adapted to display articles of merchandise nf 
atty character, and adapted to be attached t» 
a stand having a vertical rod In such man¬ 
ner that the attachment may be adjusted 
easily attached to and removed from thn rod, 
and the article adjusted toward and from the 
rod (Hen Fig 1 ) 

TIIRIAD GUIDE AND SUPPORT—J W 
Ouvsx and II Bat ckkr, address J W Oliver 
16 B 3.1 rd 8t New Wk N \ This In 
vention relates to a simple and economically 
manufactured thread guide and support which 
may l*e readily attached to the hand of the 
person using it amt In which the thread la 
led from the spool through a guide or shuttle 
ou the support in such manner as to eliminate 
any tendiury on the part of the thread to 
unravel or snarl 'Pb* di vice shown In Fig 
2, la made of aluminum, thus rrdurlng Its 
weight to a minimum 

SHAVING Hill SI I —P P Pipiujl 813 
Forest Avo, Bronx N > The Invention 
relates to a brush by means nf which it la 
possible to either apply soap to the bristles 
of the brush, nr that portion to be shaved 
and to mix a separate and Independent lather 
for each person A further object Is the pro¬ 
vision of a brush which will carry a supply 
of water, and provide an adequate amount 
instantly for use in forming the lather of 
proper consistency 

DISPENSING APPARATUS --J II I im 
PR kT, c/o Llmpert Brow, 625 Oreenwlch SL, 
New York, N % An object of the invention 
l* to provide on apparatus whereby rogoo 
extract may be mixed with boiling water 
Auotbcr object Is to provide means wbireby 
the proportions of wafer and coffee extrart 
can be regulated by the manipulation of s 
■Ingle handle which controls th* Uow of the 
water and coffee Into the reerpts* le 

sjlo hoop rioimsFR >\ ziwn 

< obletridll N V Thin invent Inn relate* lo 
hoop tighteners whit b will wrve the double 
purpose of a tight* m r and a laddrr Thn 
device l« com|wratively easy to Install and 
although primarily Intended for use on silos 
may he utilised successfully on vat* or similar 
types of contain*r* which employ hoops. 

' C0MI*ORIT10N V OU MATt HBH AND I ROT- 
’ ESS FOR MAKING BVMK.-M I»BAU»t Hanti- 
i ago Chili An object nf the Invention la to 
• provide s paste for mslrbes wbJrh will have a 


low specific gravity and contains a minimum 
of potassium chlorate and a substance which 
will | > rev cut the natural decomiHialtlou of the 
potassium chlorate The composition con¬ 
tains win h rt»( live materials as saw dust, 
coke i to. whlrh have a low specific gravity 
and nrr highly inflammable 

4 OMItmiTION OF M \TTt R — S Has IT- 
HOLTS 220 Madianu Ave New \urk, N 7 
Ibis Invention rtlates to a composition to be 
baked Into a pie crust It constat# of the fol¬ 
lowing Ingredients in about the proportions 
specified namely two cups of white flour one 
cup of butter and two tablespoons of tea. In¬ 
fusion, produced by soaking one-half teaspoon 
of tea leaves In a tumbler of water 

MANUFACTURE OF AMCYIfrNH CYAN 
HYDRINS- \\ Bauer c/o Kohne A Haas, 
Ifermatadt Ursula Germany rbe process 
relate* to the manufacture of alkalcyanhydries 
from alkylenehalogreuhydrlna and a solution 
of cyankt characterised thereby that ths 
change take# place In a pure water solution 
under the Influence of cooling The process 
of preparing ethylenecyanbydrln which com¬ 
prises causing a re-art I mt between ethylens- 
brorahydrin and potassium ryanld dissolved Id 
water at a temperature of to 60* C 

I>Of L.—H a Am vcr c/o John A Hudson, 
5th and Market St Cheat* r, la The prim* 
object of the Invention Is to construct a doll 
In mirh a manner that any one of a plurality 
of facial expressions may be displayed at will 
A further obJe< t Is to an con struct the bead 
of the dull as to render the ssme capable of 
rotation about a v* rtical axis to dispose one 
of the several facial expressions In display 
position 

irirRTRAmv COl* —L. HtnuiTii c/o r 
RiK-h H H. 13th Ht New York N Y This 
Invention more particularly relate* to a coda 
for use In connection with wearing apparel* 
An object Is to provide an Illustrated end# 
which will penult of a person sending a mes¬ 
sage In code form which will relate to ar¬ 
ticles composed of a number of separate units 
grouped together to form a complete whole. 
Thus a person receiving Hie nieumge will h# 
enabled to c« mi prebend what the sender de¬ 
sires. 

LIGHT 81IILLD—o P Smith 27 Rieards 
Ht W nrrhcMi* r Mass. A uobjeet of till# Inven¬ 
tion Is t*> provide a derlc* In the form of a 
strip whlrh may be attached around tb« edge 
of a door frame to prevent light from passing 
through any crack** nr crevices, A further 
object Is to provide a strip primarily designed 
to k*.ep undesirable light out of dark rooms, 
such as are usiri by photograph* rs wbkli may 
he temporarily attached without scarring uf 
th« w*hmI work 

CONTAINh K —C II ( artlmkje 00*20 Bawl 
Ht b rank fort !*a The Invention relates to 
(oiitainers more particularly adapted for con¬ 
taining and dispensing liquid products, such 
aa salad oils, evaporated milk syrups etc 
An nhject Is to provide an effective draining 
of the contents to prevent waste In dispensing 
from the container by th* flowing of the 
content* over th* outer surface The device 
Is of ordinary construction aa commonly used, 
but with a vertically extending drainage chan¬ 
nel In which an opening cut Is made 

INJURING ATTA< HMFNT FOR CANS —0 
C Hwiekxt, 1-14 4 nluuihia Heights Brooklyn 
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N T Tbs Invention rtUtM to potflir *t- 
tMkntnti fur metal cans, commonly employed 
for ■hipping ga solent oil and ether liquids. 
An ulijert U to provide a device !■ which a 
reversible funnel facilitate* tha Biting and 
emptying of ths coatalnar A farther objset 
la to proridt a pouring attachment which will 
b«* el tuple, strong and comparatively lnezpcn 
airs to mannfaetnr*. 

FILM-rEED APPARATUS FOR PROJBC 
TION JHCVIC1WS —c II MrQniiXA* c/u Press 
Oaeetts Green Hay WIs. The purpose of the 
In rent Ion la to provide a Him holding and 
feed derlre from which the film map be fed 
from Its center Into and through the projecting 
boa and from the latter on to a take-up wheel, 
the hub and one aide of which are detachable 
with rtwpect to the opposite side so that the 
aim may be bodily remored and reinsert ad In 
ths feeding red or holder 

BARKHT—C F Rot hw six, Columbus, 
Mont The object of the Invention Is tu pro* 
rids what Is known in the undertakers busi¬ 
ness as a pick up ’ basket A further object 
Is to prorlde means whereby the manual 
lifting of a corpse from the basket on to the 
embalming table Is eliminated and the opera¬ 
tion thus made more sanitary, and the danger 
of spreading disease lessened 

TOW LINE.—J Duouam, R.FD No 3, 
Waterrllet Mich The inrention relate* to 
tow lines particularly adapted, although not 
n ecessarily for me In hauling stalled motor 
cars, s purpose being to prorlde a simple lint 
comprising a main auction, and branch sec¬ 
tions hiring their free ends formed with eye*, 
and haring knotted ends, adapted to extend 
through the eye* and locking blocks, slidably 
fitted on the eye* for locking ths knotted ends 
With the eyes. 

CL11TING DEVICE.—W Gown, 00 W 11th 
Are, Tftuips, Fla This Invention relate* to 
hand-operated dippers adapted for use in 
gathering fruit, flowers, and the like, from 
trees and bushes. The purpose Is to provide 
a clipping device which Is of extremely simple 
and Inexpensive construct Ion, and capable of 
hslttg secured to the hand and operated by the 
thumb and forefinger, leaving ths three Angers 
and the palm of the hand free 

I’ltOrKftB OF MAKING AUBKNATE OF 
LEAD—If I* Towrb, address The Niagara 
Sprayer Co, NMdteport N Y The luren 
that ha* for It* object the production of a 
■oft, flit# precipitate of erecneto of lead which 
la suitable for use a* an Insecticide with little 
grinding Another object Is to prorlde a 
process In which a means Is provided for re¬ 
ducing the percentage of soluble arsenste In 
th* Insecticide below the amount which Is 
permitted by the laws controlling the quality 
•f Insecticides. 

PROOEBH OF MAKING LEAD ARBKNATE. 
—If L Towns, address The Niagara Bprsyer 
Co Mlddlepurt N * The Invention relates 
more particularly to a process of the das* In 
dlealfd In which a catalyst Is used to hasten 
the reaction between the litharge and arsenic 
aeid An object la to produce lead arsenate 
haring a low solubility no that the recovery 
la duration will be maximum, and the lead 
arsenate especially suitable for use as an In¬ 
secticide. 

CARPET OR THE 1 IKK MOUNTING FOR 
HTAIUtt AYR.—C r> Asuhtsuno, J40» Har¬ 
rison Ht Baa Francisco, Calif The Inven¬ 
tion relates to means for mounting carpet or 
the like on stairways, and has reference more 
particularly to a Plate made to receive the 
strips uf material to be mounted and main¬ 
tain them la fixed relation, relative to the 
steps to be covered. Th* primary object 1* 


to provide a dhph —*■ of wpo hint rtepe 
Is which th* carpet or covering has b e c om e 

worn 

THREAD GUIDE AMD SUPPORT—4 W 
o urns, id B. Bird St, Mow York, N Y This 
Invention ha* for as object to provide a light 
support Is which th* HabUSty Of th* thre*d 
to snarl or become unreeled from th* spool 
beyond a required amount la prevented, and 
by reaeon of ths namiwii*** of the aperture 
through which th* thread pas— It will meat 
with more or lew friction, thus will not run 
too freely The device Is constructed to be 
worn oa the wrlat for the goat 

COMB —O R. Axrwsig, P, o Box 70® 
Asheville, N C The Invention relate* more 
particularly to comb* designed tor straightening 
kinky hair, an object being to prorlde a comb 
In which a movable member operate* to damp 
or frlctionally bend the hair be t ween the same 
and teeth of a stationary member, so that 
when the comb 1* moved through the hair. It 
will operate to straighten ths hair, especially 
when the eomb is heated. 

SMOKING Fim—H 3 McGuckih, eflfi 
8th Av*^ New York, N Y Among the objects 
of the Invention Is to provide a construction 
whereto the tobaoeo la pretected at all time* 
and U positioned *o that th* *moke will 
readily pas* out of the montbplece. Another 
object 1* to provide a round-shaped bowl with 
an opening in lln* with th* mouthpiece, whers- 
by ■ good draft will be produced and the 
tobacco win be protected against rain 

OABINO BOWL.—I*. M. AUPUmsow, BOX St, 
Button 1, New York, NY la general tb# 
Invention rolatee to a reoeptacle haring a 
highly polished interior surface, which may 
be filled with Uqubl to form a rsfleettog sur 
face into which a parson, using th* device, 
may gas*, whereby the concentration of their | 
thoughts may be amlatort Another object Is 
to provide a receptacle which to artistic and 
ornamental. 


Hardware and Tools 


TOOL.—A 3 Ur sag, 106 Plymouth Bt., New 
Haven, Conn The Invention relate* to an 
anger which la especially construe ted for bor¬ 
ing throagh seams or season-checks, an object 
being to prevent ths chip* or borings lodging 
In the seams and clogging the tool causing a 
loss of lime to the operator, the tipper edges 
of the tool Is formed with a series of teeth 
and upon being actuated to the usual manner 
any chips will be effectually removed from 
the bore. (Bse rig 0.) 

CONTROLLING MEANS FOR BPRING OP¬ 
ERATED FAUCETS —G A* HicnxA*. Box 
634, Pearl River, N Y This invention, shown 
In Fig. ft, provides a device of simple and 
durable construction, reliable in operation, 
easy and Inexpensive to manufacture, and 
effective to control the Bow from the faucet, 
so a* to maintain and vary the flow as desired 
The controlling means Includes a swinging 
crow head, a clamping bar, carried by said 
crus* bead and a clamping aerew carried by the 
clamping bar for engaging the spring faucet. 

LKVML HOLDER.—F« Botlm. Panama 
Hotel, 403 ) ftth Bt., T<o* Angeles, Calif An 
object of th* invention is to provide a level 
holder which will receive the ordinary type 
of pocket spirit level and support the same 
against a straight edge, so that the level can 
b# used on a* extended surface. A further 
object I* to provide * device which can be 
manufactured and sold at an extremely low 
price 

LOCK.—F 3 Dowliko, 486 W 114th Bt, 
New York, N Y Among th* objects I* to 
provide a lock having safety menu serving I 


Nsts— 


tMMMir t» dM tk* Mr n > M t* am 
•vest that the hay hunt to m *m 6 tnm tM 
tosh. A further object to to means 

whstn by th* rtldteg or belt pfirR** may h* 
held to either of two pgslttona, «*t of *fcl«h 
I* tor holding the bolt pco J i rt ** to pos i t! sa 
to be further p ra je e tod by the dear Juab, th* 
other po si tion to to prevent ■>■»—tion with 
th* door Jamb devtoe. 

WOOD 6AW,—R. A. Bmto e /0 EU JonCS, 
Levers*. Minn. This livtttoft relate* more 
particularly to a goto or core - wood oroa* out 
saw, aa object today to piovkto mean* for pre¬ 
venting rattling, vibration and lateral displace- I 
meat of th* aaw tram* and mwma for faritt- 1 
tattog th* movement of th* nw frame during 
It* operation A further object 1* to provld* a 
aaw whteh 1a atroag, durable and oapahle of 
adjustment 

CROSSCUT SAW BQUALUmL—L. B. K»- 
wan, FUlmore, IIL Aa object of th* Invention 
Is to provld* an attachment for wo rn ru t saws 
which will enable a stogie operator to tflUieutly 
operate the saw, giving Urn the sooeanfj 
purchase and leverage so that h* oan effective¬ 
ly use the aaw In any cutting position. A 
further object 1* to provld* an cquaftacr which 
can be conveniently attached to any ordinary 


caliper*.— w H Hants, Lavrtum, Mieh. 
Tb* primary object is to provld* a oatiper to 
which the togs thereof are auto—ttoelly mala* 
tstood to contact with th* work by mechanical 
mean* Instead of Acpsndlng upon th* tripping 
action of tb* hand of the opera tor , aa la th* 
common practice Th* device la particularly 
adapted tor determining and marking th* een 
ter of a body for which purpo** a een tar ing 
rod Is provided. 

GATE VALVE ,—3 C NtTK, 66 John Bt, 
New York, N Y Th* Invention particularly 
reUtee to ootsM* screw and yoka gau valve* 
using a yoke sleeve or bashing. An object to to 
provide a gat* valve whereby th* yoke Mom 
or bushing can be readily removed, replaned 
or repaired without disturbing the yoke, 
whether the Utter I* cart solid with th* 
bonnet or form* a separata part 

PIPE PATCH—W L. Lokq. R*I\D. No. t 
Independence, Kan a Tho object la to provide 
a pipe pateh for repairing leaks to gas and 
water pipes Th* construction combines a 
curved patch put* and the gasket of a clamp 
comprising a U-shaped yoke and a cooperating 
preseer bar being Interengaged at one end, 
the preassr bar having an eye at Its opposite 
end, receiving a threaded end of yoke, and a 
nut, holding mid aye In porttkm on the yoka 


Heating ga d lighting 

FURNACE.—H J Obanbt, TU Lockhart 
BL, Ptttsbnrgh, Fa. The invention relate* 
more parttenlarly to hot air furnace* for 
burning natural or coni gas#*, the porpoee 
being to provide * rtmpls, durable and in ex 
penehra furnace having a hot-air chamber and 
gas pa—gee no Msoctated therewith aa to 
transmit to the ehamber with th* greatest 
degree of efltotoney all the heat generated by 
the burning fuw without the latter netting 
in actual contact with the air to be heated. 

HEATING DEVICE FOR EVAPORATORS, 
PARTICULARLY EVAPORATORS FOR DRY 
INO FRUIT—F WILLIAMS, 80 Rtoff WlUlam 
Bt, A de laida, South Australia. The 

invention particularly relates to evaporator* 
for treating and drying trait, and It baa been 
especially devised to order to provide devices 
whereby the air to the evaporator may be 
heated evenly and effectively without contact 
with the fumae* fim through nets of m- 
tlcal tube* arranged to rows tranavereely, 
there batog twe er more row* of tube* lu each 


tho sot 


few 




***** ftisttTrtr tn 



PLAITING MAOmNM^O. and L. M, 

1888 B. *th ft, W**o, tea* The to 

to provide a ptoiaeg mnrtOM whtoh edfridarty 
told* or plait* Em ctoth to aoeerdtoo nr otter 
deettohl* style of plaiting, Whtab apptle* teat 
and an Itnntng pre—r * to the Moth doing 
ths ope rs tlen and whtoh to «f timpls pad 
dsruhle eoaetmettou, rsttobt* sad m ay sad 
tasKpsnstvn to susufUture sad malatnto. 

FRICTION TRANBUIgBIOW MNCQANIBX. 
-*« MoDenstovr, S*6 W, 4th dt, Lesdvgtow 
Coin. Among the ob j ects *f the turentlen to 
to provld* s devtoe to whtoh mesne sr* pro¬ 
vided for Importing a driving force fr*m the 
drive shaft to a shaft to be drives w it ho ut 
the use *€ the nenal genre, chain nod giute 
—ban tom, or belt and pnRey ditto*. A 
further objee t to to provide tor mefrtng the 
dl r ee tk m and varying the ep ee d. 

ICE CREAM SANDWICH MACHINE.—R. 
H Psoras, Sex 410, Oenl P, O, New York, 
NY An ofajeet to to provide a simple h*nd- 
epe rated * ton Ml adapted to be plunged tote s 
container of toe omul carrying with it oa* 
htoe ul t, and no d ert ge od aa to rece i ve a ttlm 
of lee cream of enltatd* think*— to flanetUnte 
th* Slier he l weie the htoeult and a eeocod 


the ctmua after the devtoe to withdrawn ton 
the con finer. 

RACK EVAPORATOR^-*, William*, to 
King WlUlam Bt, Adelaide. Booth Australis. 
Australia. The Invention relates to an evap¬ 
orator of th* type known me rack ev ap orator*, 
and It ha* been aapectaUy de v is ed to provide 
an evaporator with which th* drying pro— 
may be completed In on* bnDAtogi th* devtoe 
has been particularly const ruct ed tor drying 
fruits hut Buy be rmdlly adapted to treat 
other materials. The evaporator comprises 
n preparing room, antfor chamber, a wilting 
room and ah evaporator chamber, 

ROTARY DUPLICATOR.—1* P Bose, 88 
Rue Nntre-Dam* de Reeouoranoe, Parl% France 
This devtoe may be applied to all Unde of 
rotary duplicators In whtoh rtmetis are em¬ 
ployed , It relate* —re particularly to an ap¬ 
paratus designed to effect a uniform inking 
of the inner surface of the cylinder and ths 
re—val of aU esc— ef Ink, returning the 
e x c u se Ink Into the Isk-hox and denning the 
cylinder after the eoples have been —it* 

PAPER-MAKING MACHINE.—L. EL Mil. 
car. Box 861, Sandusky. Ohio, Among the 
objects le to provide means for removing th* 
moisture from paper fabric whtts ft is moving 
In tb* farm of a sheet A further ehjeet le to 
provld* a blow roll against which paper, fsbrto. 
etc, le smoothly held b et ween perforated 
aprons, stripe, or conveyers, so that air of any 
desired temperature can be forced throngs er 
Into contact wtth the sheet to remove the 
moisture t h erefrom. The devtoe may alee be 
utilised ss s conveyer for chemicals for dis¬ 
infecting, or mutde te notorlng th* Sheet. 

AUTOMATIC BCALR—A. and A. T Mc- 
Lmoo, 668 W Marquette Are., Chfesg* IS. 
An object of th* Invention is to provld* an 
automatic —le adapted primarily for weigh¬ 
ing coal, but not confined to this kind- of 
material, arranged to continuously weigh equal 
quantities In an Inter mit tently running stream, 
A further object is to provide a starting ’had 
stopping methautom, th* ewaetlag parts being 
re sp ectively mad* to operate by ths ooki- 
dtseharge valve and the —1* beam, tbs two 
perfor m a n ces taking pise* BetomattoaUy r 

NOCK DRILLING dUCSIUOL-'-R. A- KBAM- 
pits, Vsuca, Territory’ *f Atoeks. As tm- 
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l irtwt la to pmidi a mhUm In 

wfctofc the powsr 017 be applied direct to the 
diffl dmifc a pod tire mcnhantoal train to 
Impart uniform, constant and eOdsut opera* 
Ore aovencot Amoiv object la to prevent 
■•van aaaaoal and destructive st r——* from 
being act up la the drill bp automatically re- 
lenstf the power when the drill la Jammed, 
caught or otherwiee hdd against tte normal 
operative movement*. 

AUTOMATIC VALVE COMTEOU—T Cra- 
ltf, colonial Hotel, ChflBootbe, III This In 
ratios relatee to valve control mecbaolam 
An object la to provide a device by mean* of 
which a valve, each as that leading from a 
■lodge-treatlnt tank, may be operated auto¬ 
matically and periodically without any atten¬ 
tion, the operation being by hydraulic mean*, 
thereby into ring the positive opening and aton¬ 
ing of the valve. 

AT BAM RCONOMIEBIL —J L. Baoutt, PM 
8 a 2nd St, Plainfield, N J The object of 
thla invention la to provide a device of the 
character wedded, adapted for uac with ateam 
engine# and to be arranged between the boiler 
and the engine for conferring the exhaust 
from the engine and returning It to the boiler 
for ro-me before the exhaust hai I oat tta 
heat 

MOTOIUnafBINChBURNINO-lN STAND — 
H Yirtlij c/o Wray-Dkklnaoo Co, lad, 
Shrev e port, La. One of the principal object* 
of the Invention la to provide a atand of the 
nature aet forth, constating of a hinged table 
for encoring the cylinder block in place on the 
atand In each manner that the cylinder block 1 * 
made accessible for inspection, assembling, 
removal, adjusting or fitting of parts, without 
removing the Mock from the machine. 

LAB RUNG MACHINE—J Q ImaviTT, 
address Herbert L. Harrington, c/o Utah Can¬ 
ning Co., 20th Bt and Pacific Ava, Ogden, 
Utah. An object of the invention la to pro¬ 
vide means for feeding cans onto a track and 
for moving the track vertically, so that the 
cans receive first a daub of paste, then a 
label, and then a smoothing or prtssur* brush, 
to firmly apply the label to the eau, all of 
said meek an fern operating In unison and simol- 
taneously tbs sev er al operations taking place 
at different station*. 

LAWN MOWER ATTACH HUNT.—W J 
BULL. Ptattsvlllc, Wla. The Invention relatee 
to a blade-adjusting mechan i sm tor lawn 
mowers, particularly thorn types of mowers 
which employ series of rotary blades, operating 
with a fixed blade to sever the gras*. An 
object la to provide an adjusting mechanism 
which will be simple in construction and 
adapted for use with many mowers now on 
the market, and which will not greatly In¬ 
crease the selling price of the mown 

EXTRACTING APPARATUS.—J B. Jew so*, 
824 McIntyre Bldg Halt Lake City, Utah An 
object Is to provide an eduction apparatus for 
aatfhcting volatile and liquid substances from 
solids and more particularly oil from oil shale 
and sand, or the like Another object ia to 
provide an apparatus whereby practical recov¬ 
ery may be accomplished, the apparatus being 
formed in sections or Independent units, con¬ 
nected in series, so that the stoe and capacity 
can be easily varied 


Medical Perk— 

STRINGED INSTRUMENT.—W A. Vinson, 
dip No Calvert Bt Baltimore, Md The In¬ 
vention has for Its object to provide a string 
instrument by means of which a large variety 
of sounds and of musical tone* may be pro¬ 
duced, and which may be operated in a variety 
of ways. A farther objeet la to produce an 
laatruaant wherein the tension of the string 
may be constantly varied to produce sliding 
tone*, commonly called Jan. 

BED PAN.—» D AsuKiK, 286P W Madi¬ 
son Bt,, Chicago, m Among the object* of 
the Invention to to provide a bed pan having 
a aamovaUe waterproof lining which may be 
burned, thus making the pan more sanitary 
A further object to to provide ah inexpensive 
UaJfig which to euavenleot to handle and 
Whtoh will render the washing of the pan no- 


MjjjtoJ Doric— _ 

MODULATING DEVICE FOR BOUND RB- 
PRODUCBRB.—G. S Wu«h. Ocdohto, WIs 
TUB invention retateo to phonograph* and 
tfmfia t sousd-reprodudng machines, Its object 
to to provide a modulating device for sound 
ssgtodttc tr a, arranged to eusbl* an operator 
tary the vibratory notion ef the diaphragm 
at trig. Another object Is to permit of — 
rttadktag the modvtotor to 
l as now MctoJtr construct**. 


Prime Movera end Their Acceeeeries 

INTKUNAL COMBUSTION ENGINE.—R. U 
Maxabasy Fairfax, Calif. Aa objeet la to 
provide an engine of the two-cyUnder type 
which Is scavenged ae completely as an engine 
of the four-cylinder type A further object 
Is to provide a device In which the explosive 
charge to forced through the hottest part of 
the motor, thereby not only rendering the fuel 
more easily Ignited and consumed, but also 
tending to cool the engine 

BPARKING PLUG WITH SELF CLEANING 
ELECTRODES —H BcHaaaa, I* Garreone Co- 
lombea, Seine 88 Boulevard National, France* 
The Invention relates to spark log plugs used 
for the Ignition In Internal combustion motors, 
ft to more particularly characterised by the 
fact that one of the electrodes to movable or 
that both elect rod r* are movable relatively to 
each other The arrangement has for Its 
objeet to perform a self-cleaning of the parts 
upon which the spark takes place, tbua favoring 
the operation of the motor 

POWER PLANT •—O K BooSteamd, 4810 
Oth Avc,, Brooklyn, N Y This Invention re¬ 
latee to in tern si combustion engines, and has 
In view to furnish a combustible fuel at re¬ 
duced coat, to conserve the beat units em 
ployed In the production of said fuel to vary 
tba quantity of fuel during the period of 
employment thereof and to employ the surplus 
hsat Incident to the formation of said fuel for 
various purposes. 


Railways and Their Accessories 

RAILWAY tar WHEBLB AND AN I B —T 
Lmuriau), Extra, Iowa The purpose of the 
invention Is the provision of a special form of 
car wheels snd means for supporting them on 
sn axle, whereby the wheels can rotate to¬ 
gether when traversing s straight stretch of 
tract and independently of each other when 
traversing a curved stretch, thus allowing the 
rotation of the wheels at different speeds when 
rounding curves and thereby preventing the 
uneven wear of track rails. 

SAFETY ATTACHMENT FOR AUTOMATIC 
TRAIN STOPS —M B. Bulu, 20P Pa pie* 
Bldg, El Paso, Texas, Among the objects of 
this Invention is to provide automatic train 
control mechanism, including a normally 
closed circuit, the breaking of any part of 
which will insure the stopping of the train 
A further object Is to provide electric con¬ 
trolled means whereby the engineer under 
orders may pasa a danger point. 

RAILWAY TRUCK—B B B*it.ha«t, 214 
W UTth Bt, New York, N Y Among the 
objects of the Invention 1 * to provide for a 
Jointed car or structure of supporting trucks 
with operative connections between truck por¬ 
tions, which serve to control the allncmcot 
of the several truck portions with the rails 
under all service conditions, there being pro¬ 
vided rod and lever connections, whereby the 
swinging of either main truck, dua to Its taking 
a curve, will cause a certain swinging move¬ 
ment of the center truck. 


Pertaining to Recreation 

GAME APFARATL 8 —A O 0»LLMAbx>, TB 
Pine Bt, Milfonl, Mass. This Invention re¬ 
latee to a game apparatus In which the opera¬ 
tor endeavors to assemble certain eccentrically 
movable members within a fixed space on a 
field. An object Is to provide a game which 
will prove interesting and amusing, at the same 
time will require great skin on the part of 
ths operator 

BATHING BOAT*—J Bgwrro, DM 8 th Ave., 
Brooklyn, N Y The general object of the 
Invention to to provide a structure adapted to 
afford amusement aa well a* exercise. The 
structure Includes a hull composed of airtight 
compartments having a well extending there¬ 
through and a scat to accommodate tbe user a 
paddle wheel In tbe front of the well, and 
lovers with hand-holds for actuating the 
paddle, and a rudder adapted to be operated 
by elbow pressure 

AMUSEMENT APPARATUS—F W«THQMr- 
m>N» Deed, address Mrs. Arlene P Thompson, 
administratrix, SfiO W With Bt, New York, 
N Y The objeet of thin invention Is to 
provide aa amusement apparatus for uac In 
pleasure resorts, exhibition* fairs and other 
place*, and arranged t* accommodate a number 
of passengers at a time and to give tbe pas¬ 
sengers the Illusion of a trip to an aeroplane 
another object to to reader the apparatus 
portabl* from one place to another, and to 
allow of setting the cams up to a tout or 
other structure 

MECHANICAL TOT —P A. IRmbux, M01 
Palosaa At, Los Aagstoa, Cat Ths Invention 


has for Its object to provide a toy wherein 
there Is provided a rota tabic support carrying 
a Caries of representations of airplane*, so 
connected with the support that they may move 
upwardly and downwardly with respect there¬ 
to, tbe downward movement of the one con 
trolling the upward movement of the other 
and alao controlling tbe rotation of the 
support 


_Pertaining to Vehklra 

JACKr-T A TiAKR, HUIman Mich The 
invention relates to a Jack of the lever hoist 
typo. An object Is to provide a lifting device 
which Is especially adapted for use with the 
ordinary Ford type of automobile which can 
be need to mine (be forward tod of the body 
of this type of car take tbe weight off the 
■prints and allow thu spring* them selves or 
the trass rod* connected with them to be re¬ 
moved and replaced (Hee 1 lg 7 ) 

BICYCLE PKOTULHION WIRING—G H 
W Doom, fill Olivia Bt Algkrn, La The 
invention particularly relates to that type of 
gearing wherein multiplying gears are luter- 
poeed between the sprocket-wheel on the crank 
abaft, and tbst on the rear wheel for the pur¬ 
pose of speeding up or driving the propelling 
wheel at a higher speed than the crank whaft 
Tbe object t* to provide a device when in s 
high speed and Increased power are attained 
without tbe necessity of rapid pedaling 

CRATE.—M. H MorriTT, lYck Kan*. The 
object of the Invention le to provide a device 
•specialty adapted for use with motor vehicles, 
and to be arranged upon the running hoard of 
the vehicle, and having means for clamping the 
same The crate is rmuposed of detachable ev 
tlona permitting it to he quickly assembl"') for 
uss or disassembled for storage 

DIRECTIONS VmCATINO SIGNAL FOR 
AirrOMOBIIdvA —A K Hkllk*, COM 31at Ht 
Ogden, Utah This Invention has for Its 
object the provision of a manually operable 
signal of simple durable and efficient con¬ 
struction, which is attachable, to the cowl of 
an automobile, so that the operator can readily 
manipulate the Indicating arm to signal the 
direction In which the vehicle to about to 
turn 

VEBICU6 WHEEL.—A B Frtta, rity Court 
of Macomb, Macomb lit Au object of tbla 
invention la to provide a wheel for automobiles 
and other vehicles which contains In itself 
spring means Interposed between the rim and 
the spokes, spaced at equal distances apart, 
thereby effect tug a multiplied resilience at tbe 
rim relative to the resilience given out by tbe 
spring* employed 

DfRIGlMf K HEADLIGHT -G K Mmhsxn 
304% E Heron Bt, Aberdeen, Wash Among 
the object* of the Invention Is to proride a 
headlight which will automatically swing the 
lights horlmontaUy with the front wheel* of 
the vehicle to maintain the light beam* pnral 
lei with tbo plane of the front wheels and 
which may be manually operated to *wlng the 
lights vertically The device 1* adapted to be 
associated with various types of motor ve¬ 
hicle*. 

AUTGMOJHIE BODY AND JOB THERE¬ 
FOR, - C T 8ll VK* 100 w 57th Bt New 
York, N Y This Invention has for lla object 
to provide an nutimuddle b<*ly having an open¬ 
ing for receiving the lop when It Is lowered 
mean* being provided for closing Hie opening 
after thi top hs* been rained or lowered to the 
desired position Another object J* to pro¬ 
vide a top which will fold to permit of the 
stowing In the opening In the body of tbe 
machine 

BTEFUTNG WHFKL LOCK —G ^ U«nvm 
420 llabendiam Bt Savannah, Go. The prim 
ary ubji*cl of the Invention la to provide a 
simple Inexpensive mechanism carried by a 
cap engagi tilde with and dievngageable from 
the gear bou*lng of the storing post whereby 
the at*** ring wheel may be latched In II* active 
position In a readily nlrtuuilde maimer nml 
locked tn lla raised or elevated poHltloii win re 
It to Inactive. 

WuRK AND DISPLAY 8T\ND —l II and 
J H UAktNV*, address John II uariuer Lav* 
Hot Apriugs, Idaho. This Invention nlAtow tu 
a stand which I* capable of grasping nml re 
tnlitliig auy type of automotive vehicle and 
by mean* of which the vehicle may be moved 
readily tu a position In which It* under aide 
will be easily accessible for repairing or display 
purposes, and which to so simple in construc¬ 
tion and operation aa to he capable of being 
manufactured at a low price 

WHEEL— n D Rav Rcy Wheel On, SIS 
Park Bldg Detroit, Mich The object of the 
toventlon is to provide a wheel adapted for 


use in any connection, composed of a hub a 
rim and a spoke portion, wktek consist* of 
two sections, formed from sheet steel, preaeed 
or stamped to ehap* and adapted to be fitted 
on the hub and to engage the rim, and to crass 
each nttur Lei ween tbe hub aud the rim, and 
to be pressed together to engage the bob and 
rim and support tbe hub from the rim. 

WIirKI^'IIAIN I IGHTFMVj TtMH —A 
A Uvoir addrew J K, Lachance Manchester, 
N II The Invention relalm to tool* adapted 
for use In the tightening and adjusting of 
wheel chains of thr Uimd type ao that they 
enn Ih pmptrly fitted to the tin A purpose 
le to pmvlili u tool which la oxtnniely simple 
In ron*lmen«n j»*t 1* effective In Bn work of 
tightening the chain 

VARIABIF HPFKD lOWFR TRANHMIB- 
RloN —u 8 I'UIUM Koum J-.28 Tark Row 
IlkJg New York N 1 The primary object 
of tbe invention Is to provide a driving mech¬ 
anism particularly adapted for use in self- 
propelled vehicle* a further object la to pro¬ 
vide a device which will not only replace tha 
differential mechanism commonly employed but 
la al*o capalili of providing for a change of 
driving it peed* thus eliminating tbe necewrity 
of the trauamliialnn mechanism usually em¬ 
ployed A still further object Is tu so con 
wtruct the device thst a wide range of speeds 
may lie obtained 

HAND WIILKI —H W Dovgu Holy wood 
Bt Janus, Northampton Fngland This In¬ 
vention relate* to band wheel* such as sre 
employed for steiring motor vehicles, controll¬ 
ing aircraft motor boats gun merhanlnm, and 
for other purpuric*, and baa for lta object to 
nhvJate or reduce the uac ot cast porta The 
hub Is formed with a groove adapted tu receive 
(be loner ends of the spokes, *atd groove being 
bounded ou two of It* sides by flange*, adapted 
to be pressed toward one another ao as to fit 
cluMdy around tbe npokes. 

TltAt-TOR WIIFFI —E. H WlllTlgO R.FD 
No 3 Box 501, Mauta Rosa r»Uf One of the 
principal object m la to provide a tractor wheal 
with mean* fur automatically cleaning the 
name upon each revolution Tbe Invention 
further run template* a wheel haring tractor 
element* which *re capable of radial projection 
from the tread and mean* for projecting such 
elements at their point of contact with the 
ground *aid mean* also serving to retract the 
clement* to permit a scraper to co-act with 
the tread fur clearing tbe sunt of earth 
adhering thereto. 


Deriffn* 

DEBIGN KOr"a~JAH—J JL LvcHggiu, 
rambria Calif 

UKHJON A fN>MJUlNATION CHHCtCER 
BOAU1) AND TRAY -A M Itaio, C22 Jeffer¬ 
son 8t Beattie \1aah 

DKBIGN b*OR A ntlF HOLDER—T D 
1 * reiuuki K 330 Connecticut! Hr Ban Francto- 
en t allf 

DHH1GN FOR A HIKTER TOP RECEP- 
lAtTK—M. WuLr, 11 Mil Tluton Ave, Bronx, 
N \ 

Dl-SIGN FOR A 8POON HANDLE—T A. 
Biliiau* Battle Ground 1\**b 

DESIGN FOR A COVER.— 8 Gbisxan c/o 
Griwuan Muskir A Brightmati J7 Hpruce Bt, 
New )ork, N Y 

DESIGN FOR A POWDER CONTAINER^ 
C H Ht Hniaav, Hush Terminal Bldg No 14, 
Brooklyn N Y 

DESIGN FOR AN KLt \ ATOR SIGNAL— 
1* B Van Huivu, Thr VlkUig Blgn Co, 617 
8 tb Are Niw lork N 1 Ike Inventor has 
been granted pat* nt* of tbrre designs of * 
similar natun 


Mo wJab to cull attention to the fact thst 
wearo In a pueUimi to render competent eorv- 
Ite* in *%*ry hrnmh of patent or trade-mark 
«nrk Our Htaff 1* cumpoHud of mechanical, 
* le* 1 rlcnl ami chemical experts, thoroughly 
trained to prctiarn aud prosecute nil patent 
nnpllcnttona. IrrcHpectlvc of the compkx nature 
nr the subject matter Involved or of the 
HjMtclallsed technical ur scientific knowledge 
nijuinil therefor 

Wn also have anaoclatea throughout the 
world who aanlat In the prosecution of patent 
nml trade-mark applications (lied In all coun¬ 
tries foreign to lh« Halted State*. 

MtTNN CO 80 ltd ton of latent* 
Wodworth Building, NEW YORK 

Tower Building cniCALu Hi* 

Bdentlfic American BWg^ WABlllNGTt^N 1) C 
Hubert nulldliig BAN FRANCIH4 O CAl^ 


s 
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Our Readers’ Point of View 
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The editors are not responsible for statements made in the correspondence column. Anonymous co mmu nications cannot bo considered* but &o nndiu of 

correspondents will be withheld when so desired , 


Transparency of Moving Automobile Wheels 

To fch« Editor of Ovr BcuiNTinc Amhucan 1 

Borne time ago m reader of the Boaimnc AhWCAK —had why 
the upper part of a moving automobile wheel appear* more 
transparent than the tower part. The q ueetl on was answered In 
the SomKTfnc Amuucak for January Xt 1916, p IIS answer 
14026. and was further disowned by Mr Albert J Dow In the 
BciKNTino Amkrican SumsiMBtrr for April 1 1916, p 111 

OWC., who ashed the (juration, stated that photographs of 
automobiles going at fifty or rixty mites an hour so m e tim es show 
the lower part of a wheel dearly but give the Impression 
that the upper part of the wheel Is transparent. Mr Dow aim 
speaks of the "commonly noticed phenomenon that the top of the 
wheel la the most transparent. ’ The explanation g tw s by the 
Editor of the Hctmnno Ambucak and ampllfled by Mr Dow la 
that the upper part of the wheel is moving faster then the lower 
and therefore that a spoke In the upper part of the wheel perns* 
an object more quiekly than a spoke In the lower part of the 
wheel. 

For some time 1 have been trying to observe this ef f e ct , and I 
must confess that I do not «w H. The top of a whee l looks no 
more transparent to me than the bottom. Is there something the 
matter with me, or la there something the matter with the ex* 
p la nation that has been given? 1 think the trouble is with the 
explanation 

The upper part of a wheel does, of court* go faster than the 
l owe r part. But not only does a spoke near the top of a wheel 
move acmes an object more quiekly but so does the space beiwse* 
spokes, so that on the whole an object behind the wheel la ob¬ 
scured by spokes for about the same fraction of the time whether 
It I* behind the upper part or the lower part of the wheel. 

To Me how the width of a spoke efforts the result consider the 
point A In the figure. Let a stand for the radius of the wheel, r 
lor the distance from the middle of the axle to the point A h 
tor the width of a spoke, 0 tor the angle which the spoke makw 

with the vertical, U for the angular velocity of the spoke with 
reference to the car and V for the linear velocity of the car 
Then the velocity of A with respect to the ground Is the resultant 
of the horiiontal velocity V of the ear and the velocity 6r, with 
which the point A Is moving with respect to the car But V-6*. 
so that the horizontal component of the velocity of A is 

d*K»r me 0 

Now a horiiontal section of the spoke ha* a width h/ cos 0, 
so that the time during which a point behind the whed la shut 
out from view by the spoke is 

horlsontal width of spoke _ b 

hodaontal velocity of spoke 0co* O (a -f r cos 0) 

Similarly If e represents, at the distance r from the axis, the 
dear distance betwee n one epoke and the next, the time during 
which a point behind the wheel can bo seen between two eoasceu- 
tive spokes Is very nearly 

# 

— . . ■■■ . ■ ft 

0 00*0 ( a + r ena 0) 

On dividing expression (!) by expression (2) we And that the 
ratio of the time during which a point cannot bo seen to the time 
during which It can be seen is approximately b/e This ratio 
does not depend on whether the object observed Is behind the 
upper part of the wheel or the lower part, but It does depend oa 
the distance from the axis. The wheel should therefore appear 
more transparent near the rim and less so near the huh. And 
that is the way It looks to me. 

Now what about the photographs which showed the lower part 
of the wheel clearly and the upper part not dearly T Three photo¬ 
graphs were, of course taken with short exposures, and during 
the time of exposure the lower part of the wheel had moved only 
a ttttte and the upper part had moved farther That Is. the am 
phumtion that was given by the Editor of the floaucTino Amhuca* 
docs apply to the photographs. If we could make a auMelenUy 
short and euAotently intense exposure on the retina we ought to 
he able to see the lower part of the wheel more dear and the 
upper part more transparent. I have attempted to get this effect 
by closing ay eyes when a car was approaching, and then quickly 
opening and doelag them again while looking toward a wheel 
But 1 am not usually successful la seeing the effect that O J C. 
saye the photographs show One reason for the failure or the 
eyes to observe this effect seems to be that when the eyes are ex¬ 
posed for so short a time details sense to bo visible. A eecoflfi 
reason is to be found In the tendency of the eyes to follow the 
ear In which eaae the effect wIB, of course, not appear A 
third reason. I think to the smallness of the space that can be 
dearly seen at one time. Thus on quiekly opening and dosing 
my aye* when I have happened to be looking toward the upper 
part of a wheel I have sometimes seen or at any rate have 
thought that l have asm—the upper spokes more dearly than the 
lower Akfatm Tam Jonas. 

Smith CuOrge 

Peculiar Action of Rotating Cardboard Disc* 
in Air 

To the Editor of the Bcnmnnc Akkutah : 

As a sobserlhsr to your journal In a remote corner of the world, 
1 have read with Interest an article therein some few months age 
relating to the motion of currents of compressed air oa bafls mad 
discs. The experiment particularly in mind Is one in whisk by 
blowing through a tubs, with a dto-ttke flange on one end. upon 
another disc of cardboard, the latter Indead of being blown away 
aa one would espset, approaches Urn flange end of the tube from 
which the air eurrent la tseuiag, with considerable attractive-force. 


* 

After performing the experiment rnttefoeforlfar for mar amure- 
meat, I sttsmpUd to Investigate the act i on of air cm scoring 
dices, the crude results of which may to of Inte res t to your readme. 

Having mo u nt ed a cardboard dtse right tnetoa to 61 sm rim 
upon the re butte of a small d es te te meter running about 1*666 
rotating the dtae la Its own pteac above lie ante, tesla 
were mads upon both side* of mm* for rigne of mourn offset, 
by means of strips of paper bold more or tarn eloariy to the rotat¬ 
ing disc* Considerable attractive force was found, st r a ng est to¬ 
wards mater of dies, and equal on both rides, the attractive force 
soaring Into play fairly abruptly about nq* eighth Inch from ear* 
fast of disc, whleh sensed to point to eoaiethlag more than air 
currents produced by the centrifugal action of the rotating dies. 
Again, upon p re se ntin g a larger cardboard dieo 12 ln e h m tn 
die meter, hold paraBel to the pbme of the rotating one, and ap- 
proaehed to a position about one-eighth Inch from same, a strong 
attraoUvo pull was obtained, registering shout one-quarter peuatL 
It occurred to me that If the attractive fores upon one aide of 
the dim oould to neutralised, and the samupondtag force upon 
the other aide to allowed Independent act Inn a new lifting or 
n roped lag means for airship* might to evolved. My experiments 
In this direction were too erode for eatlafaetory result*. 

Another experiment made with a number of divas mounted 
loosely on the motor spindle, free to approac h or retire from one 
another showed that three discs rotating In a medium sock as 
air Immediately aad strongly attracted one another always read¬ 
ing to form one disc. If revolving discs In air will gravitate, as 
H were, to one a n other, why should not receiving a tome in the 
ether do UkewleeT CKAauri Jong son 

Hobart, Tasmania. 



Energy from Waste Water 

To tits Editor of the Btaomnc Amuhan 
la your Issac of May 7th 1921, la an article entitled 1 
Light From Waste Pipe Flow M bring a quotation from an article 
presented by M. X. Ooterdsan at a meeting at the Aeadsmy of 
Briencea. at whleh he is reported to have made a tint—ret to the 
affeot that many m l ltk m* oould be saved yearly by the utiHeation 
of the energy from tap water In how, 

He makes tira statement: "If the water flows, aa la usual ft m 
a cistern five meters shove and at the rata of one liter per sec¬ 
ond. this flow provide* sufficient power to keep ch a rg ed aeoaau 
labors in i wry for the fighting of 20 lamps of 1* to M eaadte 
p df t t each.** 

The prob l em of Investigating the pcecMUty erf obtaining energy 
from the water supply of a h ouse ho ld may to taken up In four 
wmy»» 

1 A nhrahtog up of a etatament of M. Ooterdeau, wring the 
factor* of a foU of five motors aad the rats of are of oris liter per 
seaond, and as a part of the answer find what one Mar i 
mean* In consumption per capita. 

t By a computation of the amount orf energy obtain 
the amoun t of water ordinarily consumed by aa ftwtHmn I 
bold at an ordinary p r ess ur e at which the water li eappfteC 
6. By a computation of the amount of water re q ui red at an 
ordinary premure to supply the oteetrte eurrent used by an ordi¬ 
nary American ho u a ri iri d aad as a part of the eswirer tad the 
effect oa tbs water supply spites of a aiamsnfly hr aay sash 
raqulrranant 

4 A comparative estima te of the cost of tbs ricstrit energy 
obtained as in I with the eoat of ricotrtrity otftnte from a cen¬ 
tral p ow e r station. I wifl gtre the so teti ori orf tot prabtem* In 
the ord er presented, 

1 One liter per saeond la equivalent to 61 MS c ub ic task s* 
divided by 221 e*mte 464 gafious per aarand or 22J16 gtlta tor 
24 hours. la a family of four tide would mean a dafly ooaonmp* 
tkm of water of 6,701 refloat per person against aa n gfl htat y eoo- 
sumption of toe gattraa per parson, which 1c senridared a 
supply It will to readily asm that the ess of any auto 
of water as called for by the first pru k l a m raffling 67 i 
mueh water as is ordinarily coo s nar ed would arena a. 

aft of existing systems of water supply If tide plan of 


2. The amount of 
American fondly ta frequently 


par capita per day ta an 
as 166 gaflefu. white my 
that 66 gafloaa 

are amply ■iffihrt whore there to up uto wa n so tor talari ta 
■alas, but for this p iitl s m 1st a* amaate fori tea of the tarter 
amount In a fomfly of four tide taoutf men* a dhfiy i 


i of 466 


y this ritaU to flrihwred at a pressure arf 
i tosh and <tot tire fufi aaiin ta grata 


W tim water oritfti nB to drawn ta aaa taff te vgM tore a 
me of 400 g* fires ■+• TA6 «e 664 ta* fori per tar oqntaata to 
All s to l e foet per emend, flfady paeafo* pratal* to sqolralsnt 
to a head of 126 fori. With ft water meter erf fl per sent to. 
firisney tbs power of this pater ah tote toed ri« Mreut to MS 
alitacJM—4 76 toragprersr for atm tour. arelwta ta .I8fl Mto- 
i power to fight M forte tat b mem for oN 
rta gmsrator,' 


i ta i j a ririt l.. 

st ft merlin fondly wouW to afiriri to 
use hut three forty watt Ughte for me tour, ok men one auto 
fight for three houra, oa a Winter's erantagt 
I* I «a Informed by s c atra l etotion spare*** that fo «d- 
nnry eonsumption of tontrfrtty by aa ftinwlmt fondly of tear la 
the Winter month* ta approximately one Mlnmrtl hoar per day. 
Tide ta equivalent to 1-1/2 ho rsep ower tour* aad tf as be f ore we 
amurn that water ta d rih rrasd at a pressure of state pound* per 
square taeh, equivalent to a toad of 168 foet. with no teases fag 
friction, this VI /1 b creep c ra w boon would requite ,IU stable fori 
per second at water equ iva len t to Ail galbiaa per second er for 
the ear hour 1642 g a ll on*, or at the rate Su a fomfly erf tar orf 
760 gnfionn per day. a requirement for this purpose of TA ttattn 
the amount of water ordinarily allowed per pereea In an American 
16 times the amount of water n>>*—ry to meet 


star aa the 
r in the 


Agate this water oould not aft to drawn In one 1 
charging orf storage batteries would to doi 


water was drawn. Again than would be losoca of % 
generator, storage batteries aad wiring so that the probable re¬ 
quirement of water to fertttah the one kfiowatt hoar would to 
at hast doub l e the above aawuat, coming to 1 606 gallr— or more 
per person a day 

4 Let us ssa what the era—motion would east we te order to 
obtain one kilowatt hour salted for fag the statanmnt In 6- Ampins 
as hi p hllwi three that the requirement for a fomfly of four Is 
one kilowatt hour, requiring about 6.000 gaflone per day for Its 
manufacture, making no allowances for teases of affrisnig ta gen¬ 
erator, storage b att e rie s aad wiring In the Otty of Lewiston, 
Maine, where water ta furnished at probably a* low a rata as any 
city in the United States where pumping ta resorted to, water te 
sold at tbs rate of twelve cents per 1 000 gsDoaB. 

Our ft 000 galoas a day then wfll cast thirty-tin cents, whereas 
in thin city one klkrwatt hour of risc t rt dty for fighting Is sold at 
tight cents per kflowatt hour, ** that by this method of ohtatateg 


a to purchased from the central station, 
making no sHowaaces for lessee la gua erate i , storage batter!** or 
wiring aad If we tnriwte charge of Interest aad depredation oa 
the coat of eq u ipment a kilowatt boor will probably eoat about 
eight time* the amount at which we can purchase the mum here. 

The sonti u elpa drawn from aay of the aaswsrs to the above 
problems is that what Utile energy there may be la tap water wfl 

Walter K BAWtoa. 


Did Stone Dtwt KOI the OUT DwoDen? 

To the Editor of the Bca u re ty io AttmadAMi 
florae time ege you printed aa artiste under the above title er at 


Livings* I do laths tend of the OUT Dn 


i aad 4tat tore 


, I have boon I ntere s te d la the subject 

Those who tows obser ved Indians at their wwrit and wto have 
noticed the dri ft mate tetaurti y way they go about It oaa toidfar 
agree with Mr. Hoffman** theory 
Making a rr ow h ead* and other arttafaa which they wood eerid 
hardly have ceased dust eaongk to do harm, aad white ttare to « 
great ae s umo l ntloa orf dost ta the rutaa at the present day* It ta 
fib sty that when thag were ac ce pted the florae were bepft damn by 
spriakUngi aa the earthen floor* te Mortal bouses are tat ta 

Ida artiste. Mr Hoffman tousta upon what I 
real rum ef tto dlmppmranra at ta CM 


We know that they were an i 


i of tto r cg fcm . hut what 


tori fortatag It meet tore b«uf Ag 
i If ttare had tore any oa the eototaout 



asarsst'juritaiaisusfs, 

I ttofcr ased mb as #6 Mrrieen 'taobta* taatedhte 
i teavta ^ dvri^sev^^ oti f tateu sagtata orf M raou P 

Tto°anriaM rfta ta to titorttartAri*a toff fl I 


Tto anateat rf oeff tts to tifo fotas to Ante* tot d tort* touat 
whteh ■rifotoli was ta tar lulflata* toft the ta tare % 
until tto wWtoa grew tato ta tata It ta about toe - 
bavdoet presperi tout am ever Uudkrteeh to teas. New % wfll 
rata* anything flwwfl flrow to tote dfffoato jHte tarm a wfi p w 
tinta fonta tt Oili item ttri ef n jafo draft IqtoNg thg.ta 
nearari toret tta totffjre tataftow eut tarta tafri 
pta toream dtfta to toH to tar mretaf ware rerfta ta 
a rear or ta ateryi A flta Ueje 

* 7 * v. revxere, 

Oto" rt -• k i 
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Street Lighting is 'four Tob ! 

Cities and town* that are welMlghted of record demonstrate that even as be gressiveness There can be no ques- 

usually owe it to the initiative and tween two aides of the same business tion but that a city which is lighted by 

energy of a few far seeing individuals. street, locations on the better lighted modem methods is a better place in 

Hot necessarily men of previous prom aide have a very much greater value which to be and to live 

mence, but always men of intelligence S tr ee t lighting makes the thorough The question of cost the single objec 

dnd vision. fares safe for women and chddren— taon that is raised against a project for 

These men find no lack of arguments simplifies policing and decreases crime good street lighting is an argument of 

Ikat appeal alike to practical instinct Zt pre vents costly and painful aca ignorance The cost of this permanent 

and to community pnde dents It contributes wonderfully to improvement is almost absurdly low 

Modem s tr e e t lighting always en- the satisfaction and protection of home The Illuminating Engineering Bureau 
hances p rop erty values—its modest cost owners of the Westmghouse Companies will 

fc returned many times over in increased Cities and towns which are well* gladly supply the figures and the facts 

ifrmt and enlarged valuations Cases lighted become known for their pro- to any good citizen who asks for them 

WXaTiKCHQySE ELECTRIC * MANUFACTURING COMPANY [Office, in all Principal CltU. . RcprcMntatnw. Evcrywh.r.] 
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for the prico 
of a good show 


You can buy oar user*M assortment of Neverslip 
Lock Washers—enough to keep the average 
automobile free from rattles for many years! 

The Engineering Department of the Curtin Aero¬ 
plane Co. devised a special apparatus for testing the 
gripping power of lock washers In engines subject 
to the tremendous vibration of the aeroplane motor, 
you can understand how important it is that every 
nut should deliver its maximum gripping efficiency. 

So Neverslip Lock Washers were tested in compari¬ 
son to the ordinary lock washers and were proved to 
have 60 % greater gripping power. 

A copy of the report made by Curtiss engineers, 
showing the apparatus used and the various tests 
undertaken, will be mailed you on request. The 

NEVERSLIP 


Mechanical Engineering Notes 

Survey of Progress in the Mechanical Arte Gathered 
from Various Sourest 


m begins to 
not paid mors attention to this 
a t spraying motel* Th* 
bola* aood me fas 

kilt Its uses tor 


wo o d— why wo law 


ptotal la 


| tan, whtoh has boon U mm la this c ountr y far 
no length of time, hoc recently mod* Ite 
In Buropc Thlc device l« a g r ea t that 
.A cold rivet ltt Inch— la dia met er may 1 
4 In it —eomto. % tncli rivet may be cut 
three or four atrohea c i the gum. 
ibis tool, three man In aloe boon* ttma* 
more than S MQ nvst*. 



LOCKWASHER 

is easily identified by its corrugated gripping surfaces. 

These corrugations are exclusive to Neverslip and are 
responsible for its greater gripping efficiency. 

It is not only important that you use lock washers 
but —since the cost is the same—it is important that 
you use lock washers on whose quality and gripping 
efficiency you can always depend. 

Neverslip Lock Washers are made of highest grade 
carbon steel from metal rolled in our own mills 
This assures you of uniform quality. The fact that 
you can recognize and identify Neverslip by their 
corrugated surfaces is an added protection to you 

Omr too Uoi. "Ratiioo-A Cnppmg Story, "UtmB afprmetkmi. fa. 

—formafi— ms to the numy msos and spe ci al features at 
Neverwhp Leek Washers* A copy —off be e—if yam free on re gms et 

Look Washer Ammon 

National Umbrella Frame Company 

30th end Thompson St*. PhBartalphla, Pa. 


Hardware and Auto Supply 
Dealers can supply you with 
this special User’s Assort¬ 
ment of 530 Neverslip Lock 
Washers of assorted sines• 




to da with 
Tbit to the n eedy, accurate, 
kbemsyfag way to do Intorti—n>—hie ■ 
with lees effort m sO metal product*. Ho 
whether one Is doing 


ill porta or nsnlytta and heat 
code on hot bWeta and stabs, there 1c n holder 
•vmttobto for th 


BapM Clean toy ef Atomfa—a There hoe ro- 

ecatly been Introduced n new material for the 
denning of aluminum parts The old method 
of removing polishing oil and emery o ry dated of 
head brushing the porta with high grade _ 
that coct 14 cents per gallon The prese n t method 
b not to do any hand brushing, but to wash the 
part* la a eolation which eoete ox 
goBoa. Fire risk to stimlnatri 
through In perfect ohape and a marked 
la sfferied In the cost of materials and tabor 

▲ Severs Vtas T ie* An American manufao- 
turer of visea baa an Intercetlng and quite eon- 
vlnotttg teat to d e mon a * rate the aeeuraey of hie 
products. He claims that hie vieaa are *o eare 
folly machined and aacambtod that when two Meal 
halls of equal sloe art placed In the vice the mini¬ 
mum oomprcootoa required to hold one butt wiB 
be Just enough to hold the other Thta le true of 
practiceUy all vieea made by thta manufacturer, 
and for thta reason hto vices bold the work firmly 
and tightly with leas pressure and with kaas etrma 
on the jaws and screw Workmen will egert 
toes effort in setting and releasing such rices. It 
goes almost without saying 

Several ng Clean fer La r aia d vaa is on* of the 
recent refinements which are steadily gaining 
ground lo anyone It must be obrioua that the 
reversing of n powerful locomotive by the manual 
method most be a strenuous tack, especially when 
it ha* to be repented many times la the course 
of even so short an Interval as an hour This 
le often the ease la switching and yard work, and 
the tiring of the engine crew acco unts for a 
considerable toes of time, eepeetolly over a period 
at numy hours The reversing gear to a steam- 
operated device whtoh operates the fever— gear 
by the mere mhniputotton of a valve Thac the 
engine may be Instantly r eversed with virtually 
no physical effort, and much time to saved la 


ef Grinding Wh eels I n general, a 

soft grinding wheel revolv i ng rapidly permits a 
higher production than a hard wheel revolving 
more slowly states a recent Issue ef Grits end 
Grinds This to true because the more open 
structure ef the soft wheels provides g re a ter 
etoanuiee for the grit ding chips, whtoh results hi 
n freer and rector cutting notion Theoretically 
therefore the correct speed tor grinding wheels Is 
the safe maximum speed at which the wheel may 
be operated In actual practice, however, certain 
rang— of peripheral speed may be found to give 
good results on certain rinse— of work For ex¬ 
ample. n satisfactory wheel speed for sharpening 
wood-planer hair- to around 6 899 surface feet 
per minute for cylindrical grinding of crankshaft 
pins and bearings, aroond MOO surface feet per 
minute and for cutting off hardened and high¬ 
speed steel tubing and the like the prop— — ee d 
approximates 9 900 to 10 000 surface feet per 
minute The following eon ri— I ons sre — s h e d m 
garding grinding operations t 

1 The grade of ha rdn ess to he rsnsmmsndsd 
fer a grinding operati on dep 
speed of the wheel L The grinding wheel 
be as soft as 1s fsorifcta tor the operation, and 
whenever passible op er ated at tbs Ugh end ef the 
r»no—msndsd range of speeds 1 Ter e g iven 
wheel need for pr—toloa grinding operation*, act 
ta production to to be asp cried 
the speed of the wheel atone. 4 
The logical way to iaer— production In prw 
stolen grinding u p —ttons is to I n s r —sc the 
trover— of th* work pari tl 
of dot of the wheel. 


Bwft—rihnd. to sttiostidg nc _ _ 

Borspe. The wheel htonk tn the Hang i 
is m oun te d on a v—ttoal Mk. Tbs i 


to effected by an auxiliary s crew , 
the riMo in unite— contact with the flank of tbs 
mate pitch screw ft to claimed that this systwn 
rilm l— it — afl ptay and hnoktariL On the Hoag 
-stem the wheris ana ha fermod ef a mild or 
id and grand riw 
with tbs ; 
doped a 

whtoh praoanto m _w, 
JP » »fa»l *0 W gtoooi lo mm 
» fauritafand uta and h M fa «to ShooUoo 




th# No II gaga and the heavier 
«» metal panes— al the strength required, 
while the cost to d s ri de dl y to- then that of alu¬ 
minum. It hoc the tether rmaimsndslloi that 
It do— not not and mm* Urn enamel to chip off 
la supplying torts quantities of sins for 
huh caps and other parts ef sntooobQ—, on 
AmcttaM line company ran Used the need of a 
joint different from the soldered type, whtoh 


the metal and which could he r~*1~Tlnl 
without taring any of Its strength The company 
tn qucrilom wee thus led to wins—fnl experiments 
In nine wsldlag The edges of two ri—te of 
stae were otosned bright and butt-wridod, with a 
•trip of the same material to fill In and give 
strength to the eurfhee g Mutiny mf Vt ifr 
strength testa of the joint after it hod been 
' " ' smooth showed that the two i 


together they were fully es strong at the point as 
at any other price The work was deae with the 
oxy-hydrogen flame of a lead-burner's outfit by 
two men who. It to stated, wore not especially 
•Xpert either In oofctoring or In toed-burning 

The Od entometer and the Testing ef Gear 

T—th-dt baa remained fas a writ-known Ameri¬ 
can tod-making ooocera to develop a practical In¬ 
strument known as the odon t—t er for the test¬ 
ing of gcar teeth Tbto device to squatty adaptable 
to spur and bcitoal gears, to fully arif-eontalnsd. 
h— ■ range of from S to 10 diametral pitch, nmy 
be need to cbeok any pressure angle and eon be 
applied to a gear while It to In price la the 
naehhw. An fnctnuamit of larger rim to now 
mder way for testiag the troth of gears ranging 
from fi to 4 diametral pitch. The 
as used to task spur gear* to eamposed of a eoetion 
of a straight-sided nek with two paraBri effective 
teee* one bring flxsd and the other movable A 
third faro, set at an angle to the two working 
taco, is used to hold tho fined working flow la 
confect with the flank of the gear tooth A 
rsgWerliig member to Inotaded. whtoh gives direct 
r—dings In general the Instr um e n t to used as a 
oemperator, to toet the anUormlty of iaUrahangv- 
abto and mating tsars. If aetuoJ mea sur sm en te 
are required, the distance be t wee n the two paraltot 
working ike— of the Instrument ran be measured. 
Then, if a record to kept of the vartatiem on —eh 
tooth, tho value of this a—outrso—nt between the 
peraUri teres, multiplied by the number of terih 
In the gear, sort—ted in accordance with the 
variation* on the — -rive teeth, wtt give the 
circumference of the actual bass rirata of the 
involut¬ 


ing eon be effected In machine shop practice by 
extending the standard!—don ef 
porta If It were j 

tootposte term plates, __ 

ports, thta staadanflaattaa would rseuh la const*- 
<ntoa in aU shops whan nmridna tools 
It wmrid bo ao-paxativatr s—g to ar- 
rivo at some eammeu standard ter f-riote ter 
of similar tope sad i 
important 

ja tho a—tar_ 

the ml till ns tool bund— HMor j 

— able *• agrae upon 
tor stoetrto motors as 
__ _tks of 

ef a given tin and ter a given car — ea 
hto m a ehti — wlthnri —tot provlatoa tpr K no 


ymsOy they do mdyta tte vatoa 

Id agent up on eevtata fro—e d—teas that 
would ptosa Dm shaft tor As p«ltoy at a given 
-bright testa th* Oregon, Tho Motion of hell 
hri— should «k 
ter should ha 
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HlateOainBM Not— 

MnM tm M mm ~Balcta- wit) aatafcUah 
m Mitfn w l Mm) at SoW Mw—wit hi Bnw- 
•ato tha — fa no l Uk— tba form «r a pwhl twM 
0 fc flnwt OwtewfT Cato*. It » propon< 
tha* MO 099 —M dolk— fa* iohwd to oakbrata Um 
mmUmsry, t—a «wtog April of Grami ■ birth 
Smm Titti It War Malarial Thruagfa BtrUa 
wo kara tint Knot ■ to rawiwlri* tin mamrfae 
tort o* immft h m tad tint Maebtoa Saction Nc X 
baa tiutt ht hn ri mht eoastnietion 
Tktmdm I w tm ■no th—'fflnn a t bandar 
wtorm Basok tin abt* on which ha waa travaUag 
0 tartar a vata—a da—fa for aim rooathi fnmt 
•haH atweh fond ha ooald talk 
Tha *T—tii MMiK ML—Batail doOUara 

and wool g rcwa rs art faaekto* tin Wrath Capmr 
MU peovtdtaff for tba Marking of wool-eont—t 
m ipwdt Tha wit tri it wt tm of atoddy It sot 
Wrtally —fating tha a lw ap g rowing fad wtry 
Oar T—da ta Mi Howat npaHmwto U 
Millie A i aar l—n goods In India aaatn to Indl 
data that —ntaary to molar batiaf qoaltty da- 
Uvary and aumrtor d—tan ofUn win ovar low 
prloaa —pariaity in Industrial maeMnarj and 
•qoJpttant 

Tha Barer Patral Mamari ll on tba Dovar rhffi 
it an obalUk 14 f—t high taparlng from a fa m 
U fast sq— and bolll of TM U»i of Norw—rtan 
grulU It baa * do pi kata aero— tba Ch a mn rl 
mm r Oalala 

itpan Batatar— Oor Candy Mak*—^-~Tha man 
agar of tba Morlnaga Goof actionary Company 
Totto brand* aa rldfavWmi tha —port that tha 
Amtrican candy markal It to ba floodad by Japan 
Ha aaya that —gar — them about d eanti a 
poond and that tba ocean f—Uht —laa maha 
•■port to Amarka hnponaibla 

Ona Agv" Campantaa at MMhbirv At tba 
OH lam ■ Military Train fag Gamp a naw plan 
group* tha rooklaa by ana 11 at—d of far their 
hama towns this will yiakl light upon what 
*#• most Quickly j r o dti o— tba trnfaad aoldlar and 
which shows tha gr—I—i physical fanprervamant m 
a g W an tint Tha plan mar ba— far-—ashing 
•Aim. 

Ftt— of tba Wsstara Franti—England a Im 
parlal War Mutauni has mo— than 900 —pa — ta 
flhna eo—rlng all aaparta of tba war on tha west 
«m front and about ovary svant In tha war Ufa of 
a aoMkr A small sxhlbitlon room and sro—as 
vault* In tha War OAoa a— givan ovar to tbcaa 
flhna and all a— to fas carsfully Inspsstad to 
data—tins which a— worthy of parmanant 
III— 1 ration 

An la g — ta n* Fraud.—A Faria mail ordar d— kr 
ohtac ta d to tha ralat In poatal rat— — in aaod 
tag out atampad an v# lop— for —ply ba oov—d 
tba stamps with a thin layar of mt nrik g a Whan 
tha— aama bash ha spougad off tha eaneallatiau 
mark and a—d tha stamp* ovar again Unfor- 
titoataly for him poatal dataetiv— dlaeovarad tha 
n—a aad ha waa ftnad 9000 francs nftar —o—— 
fully working tba —ban— to me— than 19 000 
butane**. 

Oar Niagara a# Nm Trcm tba p— of 
tha Unitad Stmt— flow akv— and a qnartar Ml 
lion aopt— of dally naw—apa— annually Oen—a 
atatkti— show that in 1919 w* had t 499 dalH- 
that togathar tm—d UTUM1 aopt- a day a 
IS • per eaut tor—a— ovar 1914 wUb our US 
Sunday paper* ahowad a 14 9 par oant Inn— 
All produejta of tha printing and publishing indus¬ 
try iu 1919 a— vaload at 91 699 Ud fiftd toward 
tUa total nampapara eayttrlbufc* ISIS 719 111 
Whs— tha Jinrickshaw Cams Fr a— . Tha jin 
rkkshsw la a part of our manta! plots— of 
Japan It souma to fit In with tha age and qosar 
■a— of this pk lu— a gu a land Tat a FhUadalphU 
p—aabar Invented this b o — alt— carriage la— than 
a h and—I yea— ago aad the wfcaated ebai— of 
Atlantia City a— much oWar Tba elargy—an 
— h ad Japan with Cornmodo— Fenya flast aad 
waa —kad by the Mikado to augguat soma vahlcto 
flttad for nm In tha bnpartat parka That la tha 
Hthsgtk story of tba birth of tba jfftritkshaw 
and tha nan— la a combination of three Japan— 
wards whkh IttaraBy tranaktad maun maw 
Fewer—rt 

Mi Mam aad the DirlgM* PI—star —Wherever 
the Initial Mama assy ba plaaad for tha lo— of the 
tLt one error should m* be repeated that la 
tha a— of hydrogen gas a* a flllar 80— time 
ago we were taming out ballum at 10 peats a 
mhto feet at the time of the Aimleti— we war* 
buOdtoff pkats to produ— 60 000 aofete f— a day 
a bag* stride toward —faty ta b a lk - tag The 
fli—rvoline of tlv— valuable to thatr eo—itry 
to aay —thing of the —mo* sen— of safe* 
—rdlig a twomUHoa-doBar pk— of properig 
—M mrga the re — —one* of our fcsltum Plant* 
—rf tha lowering of the eoat of thin noa taflam- 
n—hk gas aa fast as —knee can wpompllah K 
MuMfleHenarF Mafl M a ahl— -The— la now to 
a— In Maw York a nwehlaa tbs* inataad of 
uafng ghmd atomp a prints an equivalent postal 
netke on anveh#- at the rata of 960 n mto— 
thee taring uu anonaoua ammt of ti— and 
p—tifaig 1— of atumpe by theft. The machtoe 
wai par ta etal nftar U y—ta of anpemnantatka 
«nd C^ngvms h— gnth—toad Us — An afldl 
tknpt dark* whkh may U apmtad aapatntaly 
ank the ktta— both m»y faa wortod a lm n Han a 
aunty fag * on* fo urth ho—p n ws r moke ettnaM 
ta n —sw— tight a—hat. The laa— tanks hla 
flfteM matfv to tiw puta o«b* wh—k to sat ft* 
the Muengt *f pqetagi dartrnd end the mar 
fn a dr—i Both the b en to— MM— end the 
torpaty AfWttoetiona may ba 



A New Light 


With the coming of electric light it seemed as it 
the last step in convenient illumination had been 
taken. But, already, there is a supplement to 
electric light. It goes by the name of Undark. 

No longer is it necessary to grope in the dark for 
a lighting switch. The switch itself shines. No 
longer even is electric light, or light of lamp or 
candle, necessary in order to see many of the 
things you wish to see in the dark. Undark shows 
them to you. 

Undark is a combination of zinc sulphide and 
radium. The latter is used in such minute quanti¬ 
ties that it is absolutely harmless, yet its energy 
makes the zinc sulphide glow continuously. 

Manufacturers have been quick to recognize the 
value of Undark. They apply it to the dials of 
watches and clocks, to electric push burtons and 
pull-chain pendants, to the buckles of bedroom 
slippers, to house numbers, flashlights, compasses, 
gasoline gauges, autometers and many other ar¬ 
ticles which you frequently wish to see in the dark 

For interesting little folder telling of the production of 
radium and the uses of Undark, address 

UNITED STATES RADIUM CORPORATION 

58 Pino Street, New York City 

F go t Oft— Orcngs, N J. Minos Colorado and Utah 



L 



To Manufacturers 

The numhrr cf in inuhtrurcd 
Articles t) which Undirk. will 
<uid intrnved usefulness is num 
fold 1 rom t sales stindpoinr, 
ic ha<r miny obvious ndianrage* 
Wr gladly answer inquiries fr m 
manufacturers, and, when it 
seems ad visible, will carry on 
experimental work for them 
Undarlc may be applied either at 
your plant, or at our nw n 

The application of Undark is 
simple It is furnished as a 
pouder, which ia mixed with an 
jdhtMi c 1 he paate thus fc mu d 
is ptinted on with a brush It 
adhc rea firmly to any surface 


JQfM&iiaaam J&mmnmt&zse 
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BUY IT FROM 
THE NAVY 

Surplus Navy Radio Materials for 
sale at attractive prices 

RECEIVING SETS 

Swtabk for r«c«mn| ship, unatenr 
or long-war* signed* 

SPARK 

TRANSMITTERS 

Complete with motor cenereton or 
iu engine dmren generator* 

ACCESSORIES (except Vacuum Tubes) 
of every description suitable for experi¬ 
mental or research purposes 

This is an EXCELLENT OPPORTUN¬ 
ITY for Colleges, Radio Schools and 
Amateurs to buy Navy—R-A-D 1-0— 
Equipment at ATTRACTIVE PRICES 

W rite to day (on Navy Radio 
Catalogue No 601 31 

The surplus matenals the Navy has avail¬ 
able foi sale have been grouped as shown 
below, and catalogues describing these 
mateiidls will be sent on your request 

Aeronautical Equipment Crockery and 

Mar ne Supplies Kitchen Utensil* 

Boat and Vessel* Wire and C*jle 

Plumbing Supj lies Marine Hardware 

Volvo* and Fitting* Navigation Instrument* 

Canvas and Tent* Ferrous and Non Ferrous 

Blankets an 1 Clothing Metals in bars plates. 

Cloth and Textiles sheet* and tubes 

Chemical* Contractors Equipment 

Paint and Paint Materials Hope and Twine 
Machines Hardware and Tools 

Machine Tools Furniture and 

Electrical Equipment Office Equipment 

Stationery and Books 

CENTRAL SALES OFFICE 

NAVY DEPARTMENT 
WASHINGTON, D.C 
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MtoceOnw Note* 

#• ftr Maitaei . H w Jape* 

*•» k*d to tehf a MM Wpfaj 


OttMM W^ltto la Weraed fw the dwindling 
teo*4 tar ftmm ton. 

Xttdfc Cart af CW dha . —In BntWad • rtt 
taahrtw «rt4 for «UW«, It ta a suit of armor 


Um hrtw «aM for 4U404. It ta a suit of amor 
■Mda to Jaooh the Armo ver for tb« mcond Sari 
Ffta Ji tato , t»4 It waa bW up to this Agar* 
at a* wrtfaa art* 

"ThmI It »HI» laaait N ^TUa la hoar tha Da* 
p a rtw rtl at AgrioaHxws wtrsi fencers to whom 
trt w» |W«< 1W04.000 panada of salvaged war 
«9Mrt te Wad steering This material la 
daatgtfatad aa 'Soa^antlvtlr safe.** 

fan af War an P toay pa a r te-It will mm 
be hard ta traoa tha famous front ltna of tha 
•nrt war Haw treea ara wwfaurtac op ta piece 
of tea Wow* ta plua , aad tha unhsavad sub- 
aoU la traseftomteg tori* lato uardured ctrstchm. 

1^#^ Wr|am, The Broad B traat 
Hwvftal parpowa to artebUsh a graduate school 
fct ■tte' teter H wM Instruct thorn In all 
mat I* ralrsmiantOp stoeetoliy thoaa pertaining 
to^ jrn g ta e l tesca . taprooy, and othar exotic 

hallwHu tenh.it la proposed to era- 
ala * Pal awan «nmM» to aratot tha Iptor- 
l a tl aaa l labor Ba r r an . TWe oonmtaafan would 
tel tta ina nft a a to studying tha m ove me n ts of 
peoples be tw ee n various countries, and to Impor¬ 
tant r al a t ad qu es t ion s . 

Mtotortaal San—at hi iha DtaeerA—The pro- 
paaal to rail tha historic w idow whara tha 
herona fo r aad Kina John to slim Magas Charta 
laaaad aa h—wsriansd prtrt la tha Horn at 
Lords, and tha p ropar ty wm finally withdrawn— 


itaw Air 1M BcatiMla contract la for da- 
Snanr of mails far saaptam batwaan Seattle and 
Vuanwr, B. 0, with not more than tan round 
trip* t teh to co nn ec t with incoming and 
—taalna steamers. Tha eompenaatkm U fixed 
at 1*00 a mod trip. 

late ImpraVa Uvtag Ctelrtaaa —Indiana na¬ 
dir Government aontrol war* allowed $MM9t In 
tha firat six months of lttl for farm improve¬ 
ments. ISO now hoaaaa and M huits. 

Madam bsUitah, ptayer*ptaaos and alaotrla lights 
ava ta ba found wboqi time Indiana 
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Starrett Service 

to Transportation 

During the mora than forty years slnco 
Starrett Tools were Introduced to Ameri¬ 
can machinists they have played a tremen¬ 
dous part in the development of trarapor 
tation. 

In the service of the Nation's builders of 
■hips and marine engines, railway rolling 
stock, automobiles and aero-motors, the 
master accuracy and dependable quality of 
Starrett Precision Tools have been impor¬ 
tant factors. 

W rtfs for the Stamti Catalog, Afo, 22 **B* 
FREE ON REQUEST 

THE L. $. STARRETT CO. 

Thd It *r(f$ Crentrtt Tmtmmktti 
Jifannfai tttrfrt #f N*tk Smvft Uh4 n tfttd 

ATHOL. MASS 


Mama af tha Mem BaML—Tha famous roe* 
of tha LnralaL on tha BMae. has been pws 
shaaad tar an athtatto stab, with tha object of 
eafegwarmag It from disfig uremen t and from 
assess out of hatpins with Its historic surround¬ 
ings. Tha rod* la dlartfaundsbad by a remarkable 


■ 


Why Panama Hats An Bapsns ln T ha Pan- 
MS hat* which, bp tha war. usually ama from 
Bsasilor. la mads from tha leave* of a nail palm 
T h rtt an out aa they an about to unfold. the 
V e i ns tahsu out, and tha rust dipped In hotline 
water tinge d wKb lemon Alice. The wearing 
mwrt ba dona when tha humidity Is fiutati an 
testy hat la oesaptoted In a week, hut on* of 
tha t*at quality may tnha d* weeks. Thoi of 
Monte Orteto eurpaas all others in finastaas and 
fi gh t* —. 

P oste rit y to Hear Ca rn es I t will ba consol hi* 
to an music favors to team that about 200 dif¬ 
ferent aaiaatlcmi as amr by Caruso will ha avail¬ 
able foe future ace*. The metal matrleaa* topt 
with tha created ears, can ba used to make mlU 
Bdna Of raaords without aPPredaWe deterioration. 
At Ma teth there war* more than SO new vua- 
orfis atlU to be rilimri. Caruso was afnjdne for 
pteoerepbli reproduc ti on for SO years, aad hla 
total lasami from this s ource la estimated ta have 
basn The royalty has hme bean 10 

par oauh of the aa t a to cua whs and thk wUl po 
te hfa hairs aa hme aa hla w ords are arid. When 
he died, hla o o n tr ae t , made In 1111, had etlll 14 


& 




r-ir- 


* i 


Piste Hanvfav WHhert Wte-KaMuta five, 
point principle has bean a pp li ed to plate lump* 
tap Bhilr enamelled electric cond ui t tn b toe 
apahaa a pood rail, whh* to aupported a b r acke ts 
ted to Use wall at the desire d hafaht. Two bant 
hen hooka fastened to tha upper ate of the pis¬ 
te tens aneaea thl* mil Tha fifth point of 


whtok the kter ate of the frame raw, to aat 
tha tea of the plate at tha rieht aunt. This 
taneus tha ptote a daproa of froafiom ridawaya. 
W«h this method qf hanehto. a plate can ba 
lusanl from tbft wall Instantly, an Important 
abnrtdsratfan in earn offire. Tha asms pite 
ate ml ba peafi hr tha support of apparatus 
Pi a phyrtca) fatetory 
te Witeistaa af te Brthr*tha Brnmna 



frame is approximately U/82nds of an inch 
The mleronwtor to equipped with both the fltar- 
ratt lock nut and ratchet atop davleoa and to 
described and Utaatreted In the now fiUrrrtt 

Chtaloc No. » “» ' 

Starrett Adda to Line of Caliper 
Heads 

It frequently happen* In aneUt-worktnc shops 
that none of the c omm erc i al ready-made mis. 
urine tools or cacao aval table arc well adapted 
t« tha requi r em e nt* of soma special job Per 
««eh purposes special fixture* am made to nut 
the occasion. To provide such fixtures with a 
required dsprus of adjustobOHy of meas ur eme nt 
a te r wwafa r oeKpcr head to frequently incur* 
pu mto d In tts structure. By unfa an arrance- 
ment the fi xt ur e becomes an instrument of pro- 
otofap with which Beanmts measurements can ha 


taken nf any dimension varying within the runes 

of the nllptr head used 

Until recently the Starrett Hoe of micrometer 
ealliwr heads eomprijad only eatlper heads of one 
Inch or tn millimeter sixes. Lately however 
The L S. Starrett Company has produced » new 
series of eatlper heads la the half Inch and IS 
-millimeter slses. 

No. 4SI to craduated to read by thousandths 
of an Inch up to onwhalf Inch No 444 Is simL 
tar In capacity hot Is craduated for mmumut 
far ten-thoumnihha of an Inch No. 18A-M la 
the mma aa No. 443 except that if to calibrated 
In metric measure, bolnc graduated by hun¬ 
dredths of a millimeter up to thirteen mUU- 
meteru. 

These new caliper heads. No, 443 403-M and 
444. are described and illustrated on page 141 
of the new Starrett Catalog No. 22 H pub¬ 
lished by tha L. 8. Starrett Company at Athol. 

Maas. 
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Ji*L? Motorsfll 75 

A s* F a ctory oveni ocK I I 
,L * .Sale, as low as 11 


They're melting away; 
and after this 10,000 
factory overstock lot 
ts sold well have to go 
back to regular prices. 

Special lOOlota each $1176 
Factory 26 1200 

Oewratock 12 M 12 25 

Sal* 6 " 12 80 

PnoN 3 1300 

SfaMffe Motors 1360 


A WONDERFUL MOTOR 

This motor has just about half as many paita as ordinary motors Its 
sturdy simplicity means longer life and less repair and upkeep expense Has 
special fan cooling system and unique starting and cut out mechanism 

Motor is M hp (tested at factory for oO overload) single phaie 110 
volt 1740 rpm 60 cycle split phase nduction type suitable for operating wash 
Ing machines churns cream separators ventilating fans lathes drills saws 
grinders, etc 

ONE TEAR GUARANTEE We guarantee every motor sold for one year 
(not six months the usual custom) Each motor bean a GUARANTEE TAG 
entitling the owner to a new motor express prepai 1 should anything go wrong 
with this motor within the first year of service Simply return the old motor 
by express collect in the box in which you receive the new one 
CASH MUST Af COMPANY ORDER 

or If you prefer motors will he shipped by express COD Prices qpoiAd show 
an actual loss the sacrifice Is made fc r the sole purpose of converting a fac 
tory overstock into cash for working capital 

Interait tfo r Jr ids at d make up a quantity order to get the quant ty pr ee 

NORTHWESTERN ELECTRIC COMPANY 

4ia South Hojm* Awnu*, Chk^o 


Buy Incentive to Go with It! 

You buy the machine that will give you the most 
efficient production for your money. Don’t stop 
there Buy a machine that will give you the most 
efficient operative for your (wage) money 1—a 


COUNTER 


The large Set-Ba A Re* 
otutioa Corns Ur at right 
u lett than > a Inal 
mu 1 he mall Rendu 
m Count# M<n» j 
Mhaten nearly full %u 





The Set Back Revolution Coulter above rac 

ord«the output ol the larger ma ch m** when the res ole 
boo of a shaft rngtaTi m operate* C o urts oea for 
each revolot on and sat* buck to tom fmm any figure by 
tm of knob ooce ouad Supplied wsfa hot four to f 
hour* wheel* eccodue to purpoee Pnee wsh bur 
figure* aa ihuftrated $1000 (tobjaci to iteemmt) 

The Small Revolution Counter at left records 

the outpto el Mealier ■■rtonm whew a shaft revolution 
Rebate. U operate* Thoa* rauH Am ccawm m rara 
durable a rai dil l wJ «aod » rtrt hrah rate cl 


si^sAttLtfv&rssr 

Write for tlbutraled bookie on Vorder Cemltn—lhe machbtet 
that make to*w machine produce more tndMHoeuiy and more 
cheaply The booklet b froo to all who map be deOetoptng 
machine* (or madimt worker*) Mo better producer* 

The Veeder Mfg. Co.. 


Science Notes 

A Digest of Everything of General Interest Appearing m 
Current Literature 



Dtocrtwl—ttog flnefcee Natives of Liberia rob already died from ls b sH n r tto flame* from a 
I sarlte oa» their feet finding ttot vtaomnu* reptitoe hn l loon that touted from am open see tot When 
run frrxn the odor Jermy Ctty efftotote aifu r te n an ted by ftoWns a 

tJ.... f- r.iuu.ui._n u ***** W*** mnteh tan toebro from one of them printed 

, 1 M Irabtera of todramu U bura t lm.rn.ra lira 
Hama range the pampas of bother* FaUauota JJJ* * tw><r 

KWtont of Plat Die —Hot weather end little u deeorutkme. The nrito rtttos ere loath to to 
wind combined to cut off tto supply of oxygan price the children of their pleeenre hut thar 
from WlwmuJn like* rmulting In en alarming ****** the waneat os —lew 

norUlhjr anoBg the An bed population fcrver U Trtbwrtm* a-j l. 

The Thyroid dead ee Siepmaet. — In Hew Heller who was with Roosevelt Is Africa la 
York s women bonder deotarad her stead* m*W aaklas a etody of the distribution of the dear 
her do it a phyatolun teteafled that her dteeau* Urn sr Uel toe antetopm end other wild la 
hjrperthjrroid mi give* He* to or mtari ta ntan ri a* habitants of the TattomtoM Notions! Park » 
Dr Jsel Aeaph Altos Profewor Emeritus of will be the find oomprshtariva we* hr a 


I the Dtputma of B okwr et the American naturalist Be wiB aeek personal aoqta totsnm 
Mourum of National History died August tt at with the WHnjr loeal eharaeters asd pet their 
Cornwall on Hudaoa a«ed S3 own private historian, 

Te Excavate Armmedden —John D Rockefeller The A mito a ftosil i l* —We lean Aram 
Jr has siren 9M 000 to enable the University of AaaaUa Life that the color e haagm of the 
Chleaeo to excavate on the • te of Armageddon rammem ehe m eto im AueUe sursHuwwts are neither 
wbSTibe M Itottto known to hteSTwa- ■» ^ted aa U popularly suppomd aor la there 
fought * prooouneed t e nd eu cy or even ability to attend 

n» Octete cl Onalte -itenu ntentbu ptea ££ **. .»** "y—“*« * ■ Aj fr* 

inorth of Pmarif tfO M Oim t km °* ,tM tuim mmm 

It ta hoped to shed llaht on the orlsta of granite u _ w _ 

teas a perptoxlns uoeet on to the petroloptot Meuawsat to Pteai * In^mTiT W X. 

- - ^ 5to» preridmt ef Purdue UaHurrity and as 

antes t mountaineer met hie death te the Cased 

wIJTSoeiliS^reJlJted tot*"* BotUm after bates the ftret to aea sm p H te the 
I me phoepbata revealed mtemttns evideaem of of u. Uh mht when, h* fell 


le not Impaired 

A Monument to fltauea Memory —Dr W I 
Stone pred dent ef Purdue UaHunlty and as 
antes t mountaineer met hla death te tto Cased 
ten Bookie* after bates the drat to amnaspHte the 
aaeent of Mt Renan At the point where he fell 


'‘fg 1 * „ ySL < gTi!Sg k SS^ Z? UmtMdrn.iMU.fM.teraaM 

uteaa le and human bones have been taken out m ^ etonw and a flask set Into 

Ream ReHevm te Th un derbo lt* Rome reports h* mound eeutatee a written that deeerfltoe Ida 
that the Obelisk In the Pteasa dl Ban Pietro waa fmt Hl« wtfe who aeeomp an lud him on the 
•Ushtl)* damased by a thondmboH hut nmke* elbab spent four day* on a narrow ledse before 
no mention of any frasmanta of the meteorite bates r ee ened 


bavins been found 


A Mammoth Scrap Beak—Every Use of war 


Tatteete* May Ra Cetety—Aoldtem te Hawaii new* l tinted by the New Verb fHmee from start 
lose much time la hoephal as a r esult of the to flslsh of the eonfllet has bseu dipped mounted 
tattoo!ns erase Booh alekaeee la now declared on red borde r ed sheet s , sehmttted to a I ton pree- 
pun ritable and pay ■ stopped for the duration euro to extract moisture and bound Into a mm 


of the disability 


1 eeeutive history of wore then 300 volumes and 


Tire Peaetared by Ratttor —AutonbbUiate ran 81 M* pasea at a cost of 930 009 We have 


over a rattlesnake near Famdale N 


thl* war news pteeer red In aa pern an ant a form 


punctured t re was found a fans one and three- I ■* "kill ean eompaa a and what la probably the 
etehtbe laches fn ten at h The snake aeaaeur s d “«st eomplete *aeap book ever made la now 


9 feet 7 Inches and had 17 rattles 
A totter from A assets*.—In Cyreae the enslsnt 


te the library of Pri n ce ton University 
PlaytUnss ef Ancient Rome—In the tomb of 


Greek oo ony n Africa has been found on a * * ttle Bomat slrl who died nearly two thmv 
block of marble the ranslalio of a letter from «"** rmn a*o has been found a tooehtes eol 
Ausustus ooUi s u va ou nent and the edmteiatni toathm of toys A oolu ebwped to her baud 
ttau of Juittec this w U form a baste aoure* for a was to pay her ferr lace across the Styx her 


history of Ms rater* 


{favorite dolls with their coma sites were hseld* 


Ml. Ma Y-tk^Th. MxralhUW » "fr 1 ** " ” 00* 

ander Graham Bell shout ns to a friend over "f**”*” 0 **" 7"”*^ 


one of the eerllwt tetophenea waa nearly clotted . 
by hi* landlady on complaint of her aufferla* ?**. **~J* n *. **** 

odftere Today we have a tetephome to every "** °* prumutatteu soea to the Berlin Museum 
n n* p erso n a In the land Musla far Mall Cterha—The early morales 

Exp l oring the Amaasa A writer who etabaa 1**^**^? ** ?*. °* . th * J . l P , yP 0> ** 


blocks a sold flllgrea brooch and e bracelet end 


Exploring the Am aa sa A writer who ctatms ^ 

to be fanril ar with the ground dootert* that the ruSST 

reported axpedUten of arieutlsU to Rooesvett* Sjg *“*2™*"* 

River of Doubt country can remit in no gain “Jr, . , rmi V ** 

to oMUaatten that the beadwatere of the Amaan a y*” r, gj « .'H 

are well known that the test tra 1 has nPver J* ” f », A ***** Jj? 

b**n loot and tha the great poasifalBttea of the 
Aasaaon watershad should be studied by erieeting 

amaH areas for thoroush examteatten ]£cb£jkX Sdy^S ^ 

A Maa e tem far Rate-Tb* Wtetar Institute IT * M§ . . . 

of Philadelphia le Wilding a 190 900 boms for ■“ 

rate There will be an office a laboratory a TTT?? * 

rat gymnasium and everyth tag the rodent heart fT **** *** 

oould wish for The objeet te obeervnUon and ^ 

experim ent, parttetdariy 1a the direction of food “nfln i ulUsTl 


(he a Interior 


already weary ns tu nod becoming as an old H 

soasT At tto Chicago Pageant of Program tto trli—nhanilj tofeatod tbmn few I B Richard* 
llpasmncer hydroplane Santa Maria tarried tLuT*te*"rr «drefmTto tto RUho* efShten 
aa operator and a wHa nse protector to beguile M m iomESttel vriSim. 
tto tedhm cf flyteg with mottos picture* while . ^ 

hydroplane and aadtaaae ware hurtUng through 
tto air at 90 mltee an tour STwXLJ 

# v_ a m a m _ye-■eieuL* a m WeK ( 

Crmw m ipioiir-Ai Mma pt m mw i n » jku a* 


llTiM[y Witfy ft if W WW wMOQUAS MM iE Ow iH* iu*aVam mem meed m*|Am AHfidknp 

rfPwwraraM BM 


attempt to ernes 


ant bears have beta ton p osi ed taito tto BMC 
of Wnriilngton by fruit and vegrinhle nr owem 
te an effort to to* down tto gmufcw 


!35M &ftaJSSl frjrte lgtf Z 2SJSZ 

sr:^tL« .°tss 

reciprocals and 4 worn fertile la one way only t wnslal with n rdwhedr ^t * nolnled smnt 
***}? " have vv*r beta toSSor ^SaqSSS^m ^te*SliTS5. 


obtained from tto modi. _where their rinuone t n u gn es ulll to* the to»«<r 

Ceaesvnteg the R es, -A recent dteoa ta rp ra» plant* risen cf tomato 
veals that the oldsct known bees are tea Rattle RaMm off rifibmA eu<telmi..iM * ■ ■ 
amber (OHgoeone TWrdery) and tto* ether taSastoS hSeaTST^SSSIKmSJR 
H y man apto r ou* Ins e ct* , such a* w es pe. auto, ate MTi|lkm team Am uu britom tond^ta 
are from tto Botane From tto appta ta nro of STeto SSTSftkmeS* teW atotaS 
tto Hymen opt ere te tto Boom* I* to supposed SSTnil toStafSttaed ta JShLmS taro 
the* this group had He appearance la tto Si „ SitaeSZbm tmte2rtT2rJ2L 


aAattaryrxraga 
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Patents and Trade-Marks 

General Principles, Current Comment, and Interesting 

Decisions 


Tra4> lluta Im ttht-Hh tntfi mark attoa. 
ttoo hi OUm la li ft vary umtUlktorr etaU. 
thtil a notional recklmUoQ law la enacted w th 
{to mmmij machinery for the enf or cem en t of 
the mUntlda rights and the prevention of io 
fringe-tute exporter# ahookl mot pkw too much 
tiHamn oa the protection afforded by a com 
r“~— with the present Cta a— practice In 
«itl“ to fottowtag the CUaaaa proaadora It 
wmrid W wed to aaa that Um trade aarta ar* 
rsglstirril la the eoaatrlaa from which simlkr 
cooda might ha aaportad to China Baeaa aa of 
the proafeatt? of Japan H k partkalariy ta¬ 
p-teat that the trade marka be registered la 
that e a — t ry aa a farther awm of pretesting 
the Chfnea* market 

Mhaia Pateat Law —Under the new patent 
law la Hofland provkkm* are made to obtain 
Information hr the Duteh patent ettee amarine— 
with I'lftWM to the art whleh may he otted by 
toa amminere In patent affk ee la other countries, 
Whan pateat apptkatkma are filed In HoUead 


are mad* aa to the ooeeliy of the Invention the 
Dote* exualnere may obtain eoptee of the 
eArfal letters Seated hr the pateat offkea la the 
ether countries. and review the art whleh baa 
hssn aftad during the cjuualaatiaga pres to —l y 
amde Thla wtfi prevent dapttcau ee arehea and 
keaan the work of the Dmteb examiner* Me ritor 
pfwvWono might he copied to advantage la the 
United feet— pateat practise 
New Uae of Old Hath a # d a a general pwp- 
eattftoa Ik does not reqmtre the eaaroke of the 
in ve nti ve faculty to apply an oM awth o d or pro. 
«•« mead in oao art to a atmUar purpose la 
another art where the r—uMng effect k hi 
principle the wuae To th ■ effect the Court of 
Appaak to the District of Colombia has r— eatly 
restated the law to re B—erite* <87t F 7S0) 
holding that a prose— of canting or tap-gnat* 
lap eho— with metal hr beetln* the metal to 
a liquid and Mo w ln « It In Urn form of a spray i 
by a Waal of cas see I net the parts of the shoe 
k not patentable where the same proc — had 
prevkmehr hen applied In eoatlac maul paper 
fabric chua and other —b e ta— as an old 
pros— applied to a new nee k not patentable 
when It perform* aab a tonttaH y the aame functi n 
Prelarikn Agates* Benign Infringer—An 
fa—riaam masntoetorer can invent a foreicn 
aonaern from tmportlnc and selling In th# Umitod 
State* mar eh andke beartnc kbek atmlkr In many 
r eapec te to those need by the American menu 
flaatarer and inelndlnc a word whleh ekariy 
tnfrlacea the manufacturer's trade mark aa ft* 
lows Ha can lay a complaint with the Federal 
Trade Comal—hm be can Institute a mdt In 
equity for Infringement and unfair competition 
and If he has a federal trade mark —gktratloa 
ha can file a certified copy of the same with the 
Secretary of the Treasury t o ge th e r with a ma¬ 
ker of oed nary copka aad requett that the— 
■npl— he f orwa rd e d to the varkue poets of entry 
in the United States wtth Inetnwtkma that the 
mardutadke of the foreicn enmpany bearing the 
lnfrtagtag khek and trade mark be denied entry 
into the United States. 


awakening of Industrial life la the Balkans tines 
the Armistice During the war the Balkan 
Statae were brought into do— contest with the 
most progrw—(ea countries Industrially This 
■to—tlnual period although Umitod to war aetlv 
mm, k sow bearing fruit, and we e— the 
gr owth wtoudlag broadly la many Indue tri ea. 
Social and taduatrial growth k the forerunner of 
new kwa Among the kwe which have recently 
been enaeted have bean patent kwa for the pro¬ 
tection of laveattoaa la Or—ee Jugo Stavla and 
Bulgaria. Until the passage of the— kwa It 
was Impo-lbla to proto* lave n tio— la Bulgarin 
and la Sank, which k inotedeTia Jugo filaria 
The pew kw tn Greece p r ovld— rake tor the 
grant of pa ten t s. Before this law want into 
rife* tarnotitets eeuM he p r e teti ad to Grease 
only by a I m k tottve grant. 

■mgferer and fenpky— A q u-tlon of pafarnt 
law wfakh ariam with gnat frequency k that el 
the itothe rights and lkblttkka of cnpkyar 
and wnyhjei, where the letter crest— an hi 
titihe d arin g the tfaaa of hk — p ln ym — t la 

the —p l ui — an tor each eto—matu— entitled 
to the to v en ttan of the empky— or any Interest 
thereto? Aa a general pieoosttka to the ah* 
nMMa of an gfpramsd to ***** effect, 

the ratgkarer kw no right whatsoev er to an to 
mtoa of hk —g toy«* At beat, should toe 

—Itou have fivkil the Invention during the 
ttom of hk will! ir ax* have reduced ft to 
os ttho ttaoo of tbo 

ptone ef ——teyment* and wtth the tools and 
mttwtall cf fck m>to*r toe kttor may aequtr* 

ktoNhMn hay right tide «r tot —rat to and 
kttevoaton* whleh 


i nal Limb Co w Diheo th A m Co 178 F AS*) 
reiterated two well-known princir ke of patent 
law First, that a new comb nation of old eta 
moots may constitute Invention where sorb com 
bination j r oduo— a new result and aroondly that 
a patent for a device whleh k imperative or 
(elk to aecomplieh the desired end s lot aa 
antltipatlon of one whleh ——fully aocom 
p Ueh — it. In Ha decision the court retted on 
the rule stated by the Supreme Court of the 
United (Hat— la Loom Co is H iff fine ct al left 
U 8 (M where the court said Now that ft has 
sue—eded It may e—m very plain to anyone that 
he could have done It as welL Th a k oftta 
the ea— w th Inventions of the greet—1 merit. 
It may be kid down — a general ruk though 
perhaps not an Invariabk one that If a new com 
hi nation and arrangement of kaown de ment s 
proton a new aad beneficial resoft ne ver 
attain ed before ft 1* evidence of Invention 

Pst—t Ok— Int e r fer e s — To the patent 
lawyer or the Inventor well versed In and fam Bar 
w th patent praetke the frequent occurrence of 
Patent Office Interferenc es io ecnfikte between 
«o-pcndlag applications tor the same Invention by 
different I n v en t—a k not strange though the 
oaialttotod Inventor frequently will regard such 
a happening with raspkkm and he k prone to 
—l e vs that the other having the mine Id— must 
have obtained It In so— Improper manner But 
t must bo isinwnli—d that human mlnde are 
■taller to kind aad ftmethm aad pcopk will 
think along stmikr Hn— pnrtkulariy on matters 
of public Internet and dissuasion or In connection 
with happenings or neessritl— c omm o n to many 
The same Invention If It k e mere or h— 
obv i ous om wiB be independently created again 
*«d again by many Individuals tor apart —tv 
graphically and In point of time Thus some 
years ago there was a Patent Office Interfere*— 
Involving fifty and more Inventors each of whom 
had independently conceived the same invention 
tor the automatic stabilising of aeroplas— by 
pendulum devises The— Inventors were scat- 
tend over the entire country and in clu d ed many 
of the prominent pton—n In the Aakt of aeroplane 
development and more partionkriy the Wright 
Brothers Curil— Herring and Chanute 

Ahaad c uad Trade Math—For many years a 

merchant had been manufacturing a toilet prn> 
pa ration under a certain trade mark whleh had 
b—ome well known throughout the trade He 
was notified by a competitor that hk trade mark 
infringed one which the competitor bad adopted 
many year* before the date when the merchant 
adopted his. X pen careful investigation tn the 
trade It was kem d that this waa true but that 
prior to the time when the merc h ant adopted hk 
trade mark aud began to u— ft hk con petit— 
had et mod out hk burin— and d scon tin ed the 
u— of his mark When the merchant received 
the warning kttor he could not fln I that hk 
competitor waa wring the mark or that he sold 
It with hk burins-. 

In this ee— the facts show that there was an 
abandonment for a period of some fifteen years 
hr the competitor and that due to this abandon 
m nt ho has ket aU hi trade mark righto ft k 
true that Mont to abandon plays a large part 
n determining whether actual abandonment has 
taken place hut la ea— where the trade mark 
has not hern used for n any years eg In that Just 
sited It k to be presumed that the eomj ctator 
intended to abandon hls mark and that it w— 
open f— appropriation by the pabtte Under 
th— circumstancea the manufacturer would he 
entitled to exehudve use of the trade mark as 
against hk competitor 

fie— Trade Marie Funds-entek—A trade mark 
—a he a— gned only hi connect n with the good 
wffl ef the burin— with wh oh It k used and 
the a ssig nment must be rcco ded In the Tstont 
001— within thr— months of the date thereof 
otbcrwt— the assignment k void as against a 
subsequent purchaser for value without notice 

The granting of registration of a trade mark 
4o— net n—mrily confer *&—tote ownership of 
the mark upon the registrant. The oertifioate of 
registration b however priori took evidence of 
ownership and vid he rSBiumhid ae cash by the 
courts. 

An epptkatiou tor r egis tr ation of a trade mark 
most be Hm lte d to cash geode — are riearified 
In one ek— by the Patent Oflke geperato 
applic a tio n s mast he filed to cover goods ek—lfied 
In different nk—, 

A trad* mark to to regktrabk aad la tact 
to to a trade mark must to aaed In act—I phy 
ri—1 a—octotina wtth the goods or apen the 
paekag— la whkh the goods ar* ehtpp— Mere 
re f e r— to a trade mark upon stationery or in 
advartiring matter k not trade mark usage. 

A certificate of rsgktrmti— of a trade aapjrfc it. 
mah— In efftet for a period of twenty yea** At 
tto egptratio* of that period the regis tra tion may 
b* iriiswi tor a fife* parted by eo—plying wtth 
tto Patent Offtee requirements Ap pBieti — e for 
i—re al ri mn k i to filed daring th* sU — t h e 
price to tto —ptmttea ef tto —gtelrstlnn A 
trad* mark Bv— — long a* ft k act—By n—d 



For all types of truck 
chassis and Power Drive 

TTAN DORN Vertical Me- 
V chamcal Hoists are built 
in a light and heavy duty ca- 
pacity, and in seven vertical 
and inclined models and for 
all types of power drive 

Nearly all leading dump ’ 

truck manufacturers recog- 
mze the efficient mechanical 
principle and the powerful 
construction and simplicity of 
operation embodied in Van 
Dorn Hoists They recom- ^^^B 

mend Van Dorn Vertical and ^^^B 

Horizontal Hoists as desirable . ^^^^B 
equipment on their trucks. 


Holst Bulletin illustrating and ex 
plain Inf Van Dorn Vartical and 
Horiaontal Hoist* and Truck Bodtea 
gladly asm to any track operator 

THE VAN DORN IRON WORKS COMPANY 

Ctoelaad 

Bra-toe SS4 WBk— St. LewgblatoCky N Y 
•mi 441 Be— Bid*, P*d, lilgll. 

Ageaetee la all ether —ttes 



Cut awsy v ew of the Veo 
Dorn Vortical Truck Holst 
•bowing ths sc «w Jack prio 
dph of Qperatoa end the 
autom atic tubr eating devke. 
Everything autoowtk N* 
wegtbgr treubke or npknkta 
tog «r liquid Positive eon 
ml no body eetttteg or and* 
dm totiag 




Mechanical DumplhickHoistst 
:Fiames;Pressed 


(dgMiiti 
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Outlook 

“Ambassador from Everywhere” 


C ONSIDER a few of the trait* that bar* 
established the it dlviduaJity of The 
Outlook and that commend It to iu 
100 000 readers 

1 Lyman Abbott dean of American ed 
• itors i* its Editor in Chief 

2 It is studiously edited by a board of 
• public >ta who weigh carefully each 
week the world s moat important event* re* 
port them tersely and then Interpret them 

3 The moat painstaking efforts are oon 
• tinuously exerted t make every edi 
tonal and every contributed article authon 
tative It is the moat-quoted periodical on 
the floor of Congress 

4 The Outlook is American to the core 
* yet it scans events with a world wide 
range of vision No other publication 
uld at truly be called The Outlook One 
subscriber calls it a mag t arpei carry 


rag one to the weak s moat significant and 
moat Interesting piece*. 

5 Prejudice or pronneklka does not 
• sit at the oounoU tables of The Out 
look It* staff repr ss snt i many back 
grounds—the pulpit, the law literature 
cfaplomadyt^gUtoca, business, and the news* 
paper ofice Craduaias of eight important 
colleges or unireraitiea including Harvard 
Yale Amherst New York Uni vers ty 
Princeton Williams Yasser and the Uni 
versity of U wago are on the editorial and 
general staffs of The Outlook. 

6 Most subscribers tarn first to The 
• Outlooks editorials Of what other 
American periodical can this be said? 

7 The quality of lU journabam is elec 
• tnc never dry The importance of 
The Outlook as a cogent instrument of 
journalism is recognised even in newspaper 
circles hundreds of editors of newspapers 

subscribe 


The next 20 numbers of The Outlook 
uid Samuel Butler's brilliant novel 
"The Way of All Flesh," 
for only $2 


The modern world 
of ideas la greatly 
indebted to Samuel 
Butler George Ber 
nard Shaw confesses 
to the inspiration 
that this Intrepid 
thinker furnished 
him 

Butlers postha 
roous novel “T1 e 
Way of All Flesh 
is called by Arnold 
Bennett “one of the 

r test novels of 
world" 

There is wov en 
into the story the 
idea that It ta the 
individual that la 
precious and owns 
the right to hk free 
dom of thought and 



Cavil Engineering Notes 

Abstracts of Important Recent Papers and Published Arttdes 




ha AMt ta 
httaass fta 
amend IW* 
■a wish she 


literature when one 
sees ao extraordi 

nary a atndy of Eng 
Urii Ufa •• Bo tiers 

posthumous The 

Wav of AD Flak 
make so little ha 
presatoa that when 
tome yean later I 
produce plava in 
which Bailers ex 
traordlnanly fresh, 
free* future piercing 
s ugge sti on s have a 
gunts share, I am 
met with nothing 
bat vagte caok bn gs 
about Ibsen ami 
Nietzsche Real 
ly the Engttah do 
not deserve to have 
great men" 

The Modern Li 
brary edition of 
The Way et AU 
Flesh which we of 


the outlook company 

MirMkAnwIh.M { 

PIsms seed me Ths Out ook for #0 wssks a d Bamasl Batter s [ _ „ 

Tbs War of A1 Ftwli j *** mm W 


i*W os sss mm 


J yea staff ramstat "The 
\ Wmy a/ AM Plsefi" ta 
j seta tad ffie newt M 
| nmwta ra </ 1\e ftta iii 
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/^ It will pay you 

to know FORBES 

Get acquainted today with FORBES Magaqne, the 
publication that over 30,000 leading executives look 
to regularly far busmesrbuilding ideas and new 
exclusive facts. 

The headings of some of the articles in two or three 
recent issues are reproduced above. Note these fea* 
tures of real value to you and your business. The 
business articles, the forecast data and the market 
news are unequalled in any other publication. 

Shall we send you getacquainted copies of FORBES 
or shall we enter your subscription at $4 a year? 
A copy of FORBES is its own best salesman. Write 
us today. 


CUT CM TKAK OUT. AND SUN. TODAY 


FORKS MAGAZINE 

ISO Fifth At*. Naw Y*rfc, N. Y. 

SMmwiwIm SINmPOMCS. 


FORBES 

MAGAZINE 

iso FWk Awmm, Nmt twh, N. Y. 

PRICES. SO* • 



Applied Chemistry Notes 

Condensed Information Gathered from Chemical Journal* and 

Other Sources 



This tabor ts a spbruUd mm of sbnhnl and le 
being brgaly assd hi Germany; but oommsrskl 
formentetion of this mtsrlsl fe bow f or bidd en 
tn that swstnr Tbs highest yMd was obtained 
from tbs raw mash not steamed or tr ea t ed wHh 
malt, but fermented with brcwar*s mast 

gtewbse fsc Was Mfish—Tbs Barm of 
Mines bos bssn oooperoting with loros mining 
eorapules lfi tbs perffttlnc of dev l sss to warn 
rnlnsrs of danger by msans of rtanehoa. A vfla- 
■mcfllng Hquld ts i n tr od u ced Into tbs smapressed 
air line and tbs odor soon ftveo Its warning 
through the boss. 

Fatal Cam of Bim Masahi^-Ths nsfissl 
papers bars reported a cam where a man of M 
year* of ass swaliowad BO g of borax by mistake 
and dsath osatrred In three boars. Household 
borax assess to bass always bssn resnrded as 
harmless, but evidently it should be assd spar¬ 
ingly wbsrs It Is llablo to got Into tbs system. 

Neu-Froeataf D ywHi - A very lares manu¬ 
facturer of explosives has Just psrfsstsd a tnv 
mula for a mm-f i s ui ng dynamite which will dle- 
plaes tbs oldsr typs of exp tool vs as far as thsy 
ars concerned. Thawing, with Hs attendant dan- 
tears. Is sHm lasted Tbs formula U tbs result of 
ysors of experimentation 

Feed From fid The soobed residue from 
Ash oil nssnufaetorfam Is srushsd or ground to a 
posts, soya ChewtoeS Ahnirmetaf* dried in vacuo 
at a temperature below 10 per sent, reduced to 
a powder treated with a proteolytic ensym# roe )1 
as pepsin to solubilise tbs albumin content of the 
mam, extrusted with water and tbs result thus 
obtained ia dried and powdered for us as a food. 

TNT Good for Bead MUK**—TMT tn tbs 
opinion of Thomas H. MnoDa n nkL thief of the 
Bureau otjfubUe Roads , la a good explosive Aw 
use to road amutructian. Through this bureau 
t«,0to,000 pounds has beta distributed for that 
purpose without an Occide n t. As TNT doss not 
frees* and tbs fumes do net prodaeo any HI ra» 
softs. It Is pomdar wtth road builders* both con- 
tmeters and laborers. 

Chlcrlnatisn by OTtsertelrt Ught-Two Jap- 
ooess InvootorS baas dsvi gsd an Ingenious appara¬ 
tus sMuidtog of a elosad chamber proridod with 
a window hartng a tens of uvW or quart* dm 
and two tubes op—lag at tbs foam at tbs Ians 
and aunt her tuba for salt of the product. Chkvi* 
nation la con duct ed at the o penin g of the t ub oa 
under the inflames of ultraviolet light whtsh Is 
■sat thro ug h the leas. 

PalotsMs Stoop From Sugar P aata Aa adMa 
■Irap la prepared hr besting sugar hosts in water 
(preferably to a temperature of about H de¬ 
grees), eeparatlag the UquM and h w Ha g It In aa 
swtoeteve ts a t e mpomtur s of about 10# dsgrsea 
(0) for about one hour. and blowlag o 9 steam 
from the autocla ve at about fl fto an- ml nnte later* 

objectionable flavor 


of tbs American fltadwl Society wUI dtsawte lbs 
QoaoUon of stodaofofl ahaapor shoes at tlm flap* 
timber m al ting , Pus to the atewnam of present 
tauolng mrthsto, quick turnover of efeook to te> 
> nmfllt toy a Mir a n tbol the tawing ported 
wfl be r eduttd to a ml ulmaw, p w mtotiB g » 
speedier rslsass of the toatber ■see fostmer^ 

tofo g a r AaeaTtST an ttoigS tol mi wntit 1 ™"** 1 


Sugar, Qlnailrti'j and Teahnofagy of tbs Amort- 
eaa Obemleal flostety that tbs of 

sugar erystale by p rote c ti on woe fuiihk Sam¬ 
ples of raw sugar from several foctortes are 
otesrtflad ash day as ts slao mad regularity of 
crystal. A "batoptioon," or similar device. wtth 
vertlsal elfashment. throws aa Image of a eemO 
portion of the sample on a s tr e am , uttoWai It 
tea diameters, soys fl a t swa s , Square* drawn m 
the arrosa c o t impe nd ia torn to aa arbitrary aoato 
of ten, and tbs observer compares the Image of 
the crystals with the squares, dstei mining tbs stse 
to tbs n e at es t whale number of the seals. The 
p r ojec ti on also the ws tbs runbHty and foam of 
the suatels, and ahnrmaa Hites ora noted. 

Dzybsg Cn s tel a H yon legatee te dry large 
quantities of a h emlm l ir j cte to It wH be nosemary 
to centrifuge them, soys J. Gayler Jens* la Tbs 
fsftd Jfsahanfo. flmal amounts taa ooaoo or 
two), howev er , nay be dried fay ptortng them la 
what to known town! aa By as a flarinatar Thfa 
to a atom vessst generally fonts hi log a aldan 
of oon isu tt a t sd sulphuric add and putetoe stoat 
cubes. The wad la air-tight, and has a s up p ort 
over the eeM mixture aa wbtofa a nal dtob eon 
tetalng tbs erystale may be placed. Tbs asM 
quhktjr mope up tbs m o isture In tbs container 


enflteing te eqcw p icte this operation, Brocading ea 
the nature of the chant—1 to bo dried. Oars 
nrast be taken when handtfwg tbs add as It pro¬ 
duces bad burns when In co nta ct wHh tbs flto, 

A Cartons Aril—Facade add <&. Fcrsriro. aa 
on ant) Is found In the vege tab le and anfaual 
kingdoms. If the leaf of a stinging nettle Is ex. 
omlned wtth n microeoopie It to seen te be covered 
with long pointed hairs having a gland «t the bun 
This gland contains formic sold. When tbs nettle 
to touched Hgbtiy. the fine point of the hair pnv 
tores the eUn, sad a subcutaneous Injeetloa of 
formic add la made, which autotdy raises a bfis- 
ter The ineottvenienoe which arlsec foam the 
etings of boss and wasps, also from the fluid 
ejected by ante when i rri ta t ed, to day to formto 
add Tbs remedy In Mb ease Is the ea rn s the 
add must be neutraHaad aa qntoldy 0a pmflh 
with mild alfcall. each as washing soda. Formic 
odd was first made by dtotUttng an Infuetoa of 
rod onto. It to now made foam glycerine and ox¬ 
alic add. 

Crystals and Water of Cirdslflaatim When a 

soluble mH to to be recovered from its sdutioo 
the latter to reduced In bulk by evaporation until 
either by axperlenac on by trial. It b se nmes evi¬ 
dent that the solid win be formed aa the HqaM 
coda. In some eases, when time to net am impor¬ 
tant factor evaporation to toft to taka place nat¬ 
urally Under either set of condition*, the sub- 
done# generally separates cut la particles which 
have a definite gecmetrtoal form. These an 
apofcen of aa crystals. Crystals often contain a 
definite percen tage of water, called '•waiter cf 
crystaUtoatkm,** In sodium carbonate, this earn- 
Unsd water forms nearly fit per sent of the tatU 
weight; In copper sulphate K to a p p r ox im ately 
M per cant. On befog heated to a moderate tem¬ 
perat u re. the water to expeflai from the eaUdi 
the sabetenoe which to toft behind to colled the 
aa hydrous (that te the waterless) sofa. 

■teMs Ahosth Wa ter, atone to by no anew 
impervious to sroter Some klnda, nnteMy ecawt 
■ ond a tenee, bold a toms percentage. Even mate 
Idea ab sorb ooudderohle quantities. The shcosp 
ttve capacity of Hm ee t one ranges from T per seat 
or score down te pieeHooBr sere. P o rou s tea* 
atones. In which the pore space ranges from 1# 
to IB per seat, wH abs o rb foam 4 to • per oaat 
of water, where as efori srytiallne and aryrtoflfaw 
Ttmesfone or msThtoe have tower paieantegas of 
pore mass end of a b sorp tion , each meriflaa as 
those foom V armen t. Tennessee and Qaergte be* 
Ing otewet mini aba mb wit. Fumtos s teal , which la 
■■Hr Dfrar vu jrtnTi iwm ■ m jpm# 

of pore apnea, totfl abaeib H* gv gnanttttoa 
of water; dttiflton end untoenlt gloat wblsb art 
oft hemM ^^ n ^ eomproWenjejpme l s s ^rtewt 

none. Qoarlrtte, gmnlto, and tbs numerooa ertto 
tivt rsaks are p i ea ti a gfli Iwp arvto u a to wtfo. 

tiacbcn Moeh to I#M.—Tba total gea n ttty of 
euben black p redoes# from natural gas to the 
United fltetes te 1M# woe njllJH perm da. g 
flaamat m M per amt from 1MB, ■—fltotaid 
teg u increase te the number of pfamte h 
1MB the photo «we rtflt epemting to er near 
fa m mrnm on a m a a t of toe war bet tinea 

wv* ->■*»? »«— '.-ij '.’i * »">■ 

mH® WwB 

made tor H ptoato, g y r ate d bp U prodettes. 

tetel value am #4.«#UBf, as lomfotol fotoi 
Wi P*Wi ■■ IwVVnM 

ranged from 4 emto to BT fonts g pound. The 


average deter erndutoiiu In IHfl tom UMBB 
*om£y to 1M# to wm ttOtoignli toCte 
IBB# IT wm^UMto pewafo.. Afceto 4MBM*# 


flforge f Meade atotot 


x neeevu gn 


Boston at 
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ACCURACY in the 
/V. performance of 
meeting the demands of 
user* for more than 
seventy yean is prob¬ 
ably why every Tycos 
Temperature Instru¬ 
ment—indicating, re¬ 
cording, controlling— 
is so acourate and 
reliable. 


Cmtaliit mi Rtfnttt 
fiykrfafnmMt Companies 

Roahaatw, N Y 

There's « pfmeer RpOr Temperatore 
ins i rt m ru t for Sorry f*r#ss# 



ASBESTOS 


We art miners and shippers of Crods 
v Aitm te>tanrqo«rtfcy w# produce 
qjfl grsdee tt oar world famous BELL 
Aimm Mmn to Canada. w# 
dUo ogrry fibres, fpta ytrw, wrere 
widths, end make a& tofts of Aibwtei 

Fgrapythh*yt*iww*ta Mbmoi, 
tom to 

fdASSIthMATTlSOM COMPACT 

DatM 

a. 

i -Swaa** , >* * > * ■ « m i— 


Notes and Queries 


YAe iVe/ee sad pMriu ssJjhso to mote- 
tafea* /er the taw/ft •/ o*r readers teho de¬ 
sire information on eubfeete genaaae (s the 
seape a/ Ms paper, I off/her MM Ieoh a tea! 
/smuts# and eimilor tnformntton If a tiers 
refNtrtwf pro/ownd research er seareftes fa a 
library mnm! he a ad s rt oaea. /a eeaaee/foa 
MM l/otrs end Queries proper, ice taaiataia a 
“Rereiee Rwreeu," which it able, f» weariy ail 
cases to supply addresses 0 / nseaa/aetiirers 
whose articles hare safftwteat accetfy aad 
merit to he illasiroted la Ms stews pages 0 / 
this periodical Correepondmte are reyaested 
to write their fayairie* to aU eases, maktag the 
ewbyoet 0 / the frltsr eatirely separate from 
the eorrespoffdeacc relating to potraft, sah- 
soriplioa, boohs, etc This will prealty faciU- 
toto the onowering of these fwestissts, which 
fa meay eases hare to be referred to experts. 
The /all aame aad address should always be 
firm. Oar /all ' fliats to Corrcspoadeats^ 
wifi be gladly osailed aa request AU letters 
are aaswered by mail aad ealy a eery /ow 
0/ them eaa be prlated ia the limited spaee at 
oar disposal 


(14363) I A. M oukB tor information, 
son you glvo as the required answerl Is It 
possible for a horse to pull In any way, shape 
or form, or does the horse push all tha time 
when drawing a load, wbea tied, when hold 
lac anything with tho saddle, when anything 
Is tied to the tail. In fact, la It possible for a 
horse to pull at any time. I have money that 
says he can while another party has money 
that says that It Is Impossible for a horse to 
pulL A Your question Is not bo simple me it 
appears to bo upon Its face. There an va¬ 
rious transformations of the forces to be 
taken Into account. The hone poshes with 
his legs and feet backward against the ground 
whenever he draws a wagon forward Bs also 
pushes against his breastplate or collar by the 
same effort But his push is transformed Into 
s pull In tho togs or traces and this pull It is 
which moves the load forward If a rope 
wera attached to the tall of the horse the 
case la allghtly different Th* home pushes 
with his legs against the ground as before 
but the push becomes a poll upon the rope 
which Is attached to his tall In szactly the 
same sense a man pushes himself forward when 
he walks or draws a load by a rope and he 
also pulls the load along If yon see carefully 
tbs transformations of the force employed you 
will see where there la a push and where 
the push becomes a pulL The auswer to the 
query la that there Is at one time a push and 
again a poll in the ease supposed. 

(14304) I M r aska 1 Why does 
water that has been previously boiled free** 
at a higher temperature than water that has 
never been boiled and at what temperature 
will this boiled water freese? 2 The abso¬ 
lute ieru being 401* F below the ordinary 
aero V , whet la tbe meaning of this absolute 
aero? Is It a point where no radiation takes 
place, or Is It the lowest point that can be 
reached I 8 What causes a ‘Scotch boiler gage 
g lass' to break when installed and under steam 
pressure If It has previously been In contact 
with steal or Iron? 4 Explain why tbe true 
water level is not shown by the gags glass 
when the boiler la under steam pressure and 
why does the water level rise In the gage 
glass when the top cock Is closed? A 1 
Boiled water Is practically sir free, and air- 
free water will coot taster thau water con¬ 
taining air, so that It comes to the freeslug 
point sooner than water which has not been 
bollsd We hav« never supposed that air-free 
water would frseae at a higher temperature 
than water which contains air We have never 
seen any dlaeuaelon of thle matter In a sclen 
tine book Perhaps the eelentlflc moo at the 
Bureau of Standards, Washington D C have 
some facts on this subject it Absolute aero la 
the temperature at which all heat haa left 
matter, at which all motion of molecules would 
oewa. It haa sever been reached It la the 
lowest temperature which can ever he reached 
If tbe theory Is true. 8 We do not know any 
influence of steel or iron upon glass by mere 
contact whleh eaa make a gags glass break at 
some future time. The statement does not 
sound etfeatlflc 4 If either valve of the 
wate*-etouma la d o aad. the level of tbe water 
In the tube win rlet It the top valve la 
closed, the steam la tip upper part of the 
tuba vfll aoudania and be replaced by water 
eotaring from below It tha tower valve is 
dosed, tha cpndeaaction of ateam fat the upper 
part of tha tuba will accumulate aad gradually 
fill tha tubs. If tha flta la stirred up under a 
boiler wktoh has beta basked, the wat e r-lev e l 
rises la the tubs, baoaaas tha emulation to 
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'SONNEBORN PRODUCTS, 


It Is Standard Practice to Dust- 
proof and Wearproof Concrete 
Floors With the Liquid Chemical 

IA-PIPOIITH 

mtmmmmm TRADE HARK WUmmm 

Concrete ia the ideal floor material when iq treated 

200,000,000 square feet of old and new concrete floors 
have been lapidolized. 

Untreated concrete floors need Lapidolith to save 

1 Costly floor replacements 

2 Constant repairs 

3. Loss of merchandise and machinery, due to 
sharp cutting concrete dust 

4, Delays due to floor repairs and replacement 
of bearings 


= * 
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SONNEBORN PRODUCTS 

Ghnccdtr 

the tomb* Mm White. WhIuU* ftrt- 
mtoting, sad of eseeetkmel covering 
•opacity Otosa.nst aad EggshsU aD 

COtnCB. 

A/VMOPVM*. 

tha m oto r s wood prmwvstUa gives 
now 1th to aid or now wooden Soon 

Stormtight 

tbs protective roof coating for sll Unde 
of worn or new rook Seven tabor end 
materiel ooet of new roofc. 


An your floors dusting or 
wearing? Just flush Lspido- 
Uth on all concrete floors, In¬ 
cluding basement, cellar and 
garage floors, also on cement 
walks and tanka Maks them 
hard aa jpanfte, duatffea and 
waarproof 

Lapidolith la tha original con¬ 
crete hardener — standard for 
ten yosra. 

Write for ttm + lm efreutan 
and (mtfmnd*lt 

L SONNEBORN SONS, lac. 

D*UM4HAtLST .NEWTOM 




(SONNEBORN) 


Simplified 
Pipe \ 
Threading 


A MAN never thread pipe 
for pleasure—but that* 
no reason to let the job waste 
unnecessanr muscle, causing 
bother and perspiration. 

Om exponeoce with OWer Bull-Doe Die- 
Stock* hoe changed many s man s»dew of 
pme-thrasefani, became unbla men he* dw 
co vered for hnostt *0 tbe venom beswsfilt 
of tbe 5 BgBaUOog Featuret he hoi 
•ever kaown the assy convejueow of 
modem sapfted pipe threading. The 5 
esparto* facta act at a dm dafiarest 
way* to make each job eaten 

Aik your hetM or wrttt for 

0 Bell- Dei desarlpttvt feldtr 

The OSTER MFC. Company 
Cleveland, O 



rir 


HOTEL 

FORT SHELBY 

DETROIT 

LaFoyatt* Boulevard at First Sir sat 


400 Rao—■ n# 
Mode n a la Every 




OSTER 

BULL-DOG DIE-STOCKS 


Three blacks from the busiest street craning* 
yet am a bvulesmnt 

H otel fort shelby afien 

at moderate rates, every conven¬ 
ience within ream. There ia 
running toe water to all rooms, day 
and night valet, servidor s er vic e , ate. 
Btwmnto men accompanied fay iwupfafi 
of their families find special sattofaction 
in the cheerful connesy of Fort Shatby 
aervtoe Convenient to all transporta¬ 
tion. AU Madngin Caatnl Depot care 
•top dose fay 

Rates Per day 

$s iJja $3 8 j^o, 8 4 $S Double $3 oto$6 

Hotel Fort IMy is me.king Detroit famous for 
hospitality 
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For those who love 

FIELD OR STREAM 



You man who ton t he greet 
outdoor*—who count fishing 
bunnnc and camping out among 
Ufa ■ himtnp — who wish to 
keep poatad regarding pour fa 
▼onto sport and who an joy 
reading of the experiences of 
fallow sportsmen—aHU find a 
wealth of pleasure and practical 
Information In every Issue of 



FIELD AUD STREAM is known as Am n ■ Magaxine for tbs OnMnniiman 
Bv wry phas* ol tnmt ng tab ng and camp ni ■ towto w h •■tram* the nnglnieaa 
by tb* loramo* *cp*m It U tb« moat wim y quottd of oU Amrieta publication* 
ol ha kind bo h at homo and abroad Fora an papers quota from t as tb* authority 
on Am* loan flab and gama and American Aihug and busting matbods and aqa p. 
man 

Wb*tb*rjrour bobby Ja hunting or flahto g at bo t^yo^wfll ftad FIELD AMD 


STREAM worth much mo a than 1 coma Its 
•mo*unit on doga, Aahfaig to* hit camping tqalpawBt 

wider tb* dnetoa of ou country a format axparta _ 

you abaohttaly fra*, apac a) service upon appi aatiae that may wall 

r«n» fg - - 


of doUa a 


saw you In 
un tba coupon 
id bo refunded 


If yoa art not 


-covering gum and 

*Wbara to Oo ate art all 
Tbay stand randy fta render 

- - - - “ Vm Mask n---Q-- « 

m wwm IPOsvm 

r - 1 avoided. By all 

rased you «aa cancel at any 


SAVE A DOLLAR 

ACCEPT THIS OFFER I! 

FIELD AND STREAM for 1 jraer ($2 80) wad a copy of 
The Outdooreman’e Handbook (fl 50), total value $4 00, 
for only $3 00, If you uaa this coupon NOW! 



covering ovary pbaaa of 
j and outdoor life It la th* matt c wpl a ta 
ady tba moat valuable book ef ita kind tbai 
Than era Mt subjects croao 


Chaptara Include Comp ng and Traeapartedae Iqelp 
mat Madklna «tc Big Oama Ranting Wood 
Craft **R flan and ftstoh Shot Oena Trap fhoof- 
Ing *Wtag B hoo tin g* Camp Cookery **Dega “Troot 
Fishing* Brno Maoccttoug* ink Watar Angling ( 
MlacaUanaana Anglng Data Fisldng Raeorda Oama 
Laws 



FIELD AND BTKBAM >5 Wait 43th Btraet, N«w York N Y 

Bend me tout nanulne lor one year and a copy ol THE OUTDOORS- 
MAN 8 HANDBOOK I eaeloee S 


fraai the front a( the MNe to the leer end (Me 
dieefetlMi to nhohri tr * o il w y wie at 
tod ha t am the Neat tag nar rod* Whaa 
a beOar which baa baa* otromfag fMf 1ft 
ehftefead tba water lent drape, 

TIP asks My textbook* 
. the otevro <1 


;) ntaHnaa ef 
fin ma whet tbay bib. a We hero mvo* 
none gay Hat of ell tba motions ef tba earth 
There may be eleven and there may be men 
The earth yields to the attraction of aroay 
heave n ly body ar and It Wft win name a 
few af ita motloas bpt cannot egret to give 
a complete Hat Rota doe oe tta axis wro- 

litloo around the ana motion with the can aa 


tba cent** of grnrlty af it and the moo an 
lrrognlar motion ao that the pole moron la 
the earth nutation pmro o Son of tba aqal 
■oxeai Then there era the deviations made 
by tha attraction of Mercury Vanua Man 
Jupiter and Batura Three lent era vary 
Th*re art doabtleaa others which 
wa have overlooked Moat of thee* ate given 
la tba larger aatroeoa las eoch aa Young's 
Manual 

(14800) G M R aska Which aide of 
auto or rather which wheels tend to laava 
the ground ou tural g the machine around ? la 
it the Inside or outalda pair? What effect 
doe* a alow or feat t m have? A If ft ear 
turns n corner too fast it overtone toward 
the on table of the curve And away from the 
center of the curve This win rauee the outer 
wheel* to press harler on the ground and the 
t net wheels to leave the ground The only 
difference between going Mow or fact around 
a curve hi In the degree of the danger of a> 
overturn Oo alow a d you art oaf* The oat- 
ward thrust ou the cut will not bo enough to 
accident Oo too fact and yoa can 
negotiate an overturn every time 

(14887) G P B asks I have had my 
ft ft cotton oapoclally colled to the H*rtslna Ray 
Theory and aa 1 am sadly In want of informa 
ttoo upon this subject A Herts * work 
s up p lie d the experla&eaUt proof of the Maxwell 
theory that light la aa electromagnetic effect 
He dsanon sirs ted the exlcteaee of eleetromag 
oetto wnvaa by meana of hia resonators. You 
will And three experiments in a y collage text¬ 
book of phyaioe Denote la good ao too is 
Gerhart *, Hrrtia experiment a laid the bad* 
tor wireless telegraphy a 4 he Just missed th 
disc* very of X ray*. U probably would have 
detected them had be i ot died at the early 
age of ST yeerc No eeientlot hat bent more 
deeply lamented than he He was recognised 
as out of the most promising men of his time 
W# should mot qmk of a Hartstan Ray 
Th* ry Ws sbo Id say the Experiments of 
Herts lu demonctrating th* Maxwell theory 
His work, Electric Wars* was published In 
After hla death 


(14868) BOP inks (it) Whftt to th* 

•betaleal aquation (or equatto a for tba action 
taking Blaoa when (1) chlorine gas is passed 
through sodium hydroxide solution and (i) 
when aa u n o ombto ad mixture of hydrogen and 
is pasMd through sodium by 
dmnld*? (k) <J> What sr* vtnegftr bass 
and (S) bow doss their action compare with 
that of yeast or mother r <e) What to the 
complete explanation ef the fact that when 
erymato of pomatum dtohromate or Muo vit 
Hot a to, are a n ub a < the color of tha pulver 
toed substance U Ugh tor than that of the 
crystal? (4) Why doo* the lower surface ef a 
toast of to* ou a pavement molt to the one 
before the upper ana? (a) (1) la using n re¬ 
sistance or ballast coil la ooanectlou with a 
sarbon are for a projection lantern on a 110- 
vott circuit, haw afcoold it ha adj noted to se¬ 
cure the mast light Without heating thd soil? 
(ft) If soil heats should resistance be to 
t (ft) What would to 
far a eoU which would 
aft such a stoeult? A. 
(a) You wltt ft»d tha res a ttoo a for ehfactMjpUi 
and tom hydroxide given m Alex fmith a 


The hook gtvfft the raaetlons for pott 
sf co fti wft they are tha earn* for sodium 
CL + Wfi give HC1 + HOC! 

Tha met -f- KOtt give Ed + RUD 
And a# HOC* + KOH «toa XOCl + r 
If this to pftMad to ft toctfs 

a, + mxm «mm + soa + 

Write Jfe for (to K and you kart 
for lift. 
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K> SCIENTIFIC 

Who 

was the 
Guilty 
Party? 

T HFY had been engaged for months—soon they were to be married— 
but on a crag) wager be had gone out with thu other woman and 
I labrth had found him out 1 

Angry—jealous—her heart breaking with outraged love—who was to blame 
f r what ahe did then? Women called her guilty-—men called hm guilty— 
but O Henry—who underatoid women—who saw bcrtPth the surface and 
found t nl) a faint line between the angel and the sinner—O Henry put the 
guilt far back in another place— 

O. HENRY 



AI«nrtUwo*M from tba mat oftkototiw 
we naasa It kam, Hu startes ar* am tha sta 


ms naaaa Is ksawn* Hu otariao art on tha rtaa% m the nstki, 
to n ow — pm n+ beaks and Hjitton Cs c a ys PwsduX 
utoto Us natotts lfc> nu am tha • treat lavas bias for Us 
tomassM Habas beaoma ata—tna unsvwreaBy known aa the 
Bible, aa aft —t ed aa Sfiabaopanrw —m short, Ut st ori es are 
•ow an todlspeasablo part of the hfarary of every weB road aw* 


i art oa tbo staao, ra tba asovios, 
aacaatoaa. Oacaye PitatoMl 
oa tbo streot loros bias for bis 


Once In uunv generations a man w bom 
In whom mrta the Air f heaven—tie 
world calls such a man a genius He 
flames into the world hire a meteor The 
heaven given fire Is I Is and urges him on 
Of radi was O Henrj He has the Uston 
of the seer He arrs Into tba hearts of 
men as though they were cased In glass 


He u the mat teller of tales and the 
power within hm has given itself to the 
world In profuwm and variety He has 

R ven us more different kinds of a mder 
1 stories than anyone who ever Ihred— 
there lsn t a single page that Is not a Uv 
Ing breathing mtit> rhere is as much 
variety In them aa In ten different authors 


Era Si=FREE 

Hera are offered yon Free such Masterpieces of Mjitery Advei 
turr I<ove and Intematlon il Intrigue that they set your imagination 
afire and arouse the \ery lest that Is In y »—stones of Courts and 
’^Empires of Plots and C waiter Plots of State Secrets, Spies, Diplo¬ 
matic Intrigue the n sh an 1 turn lit f War the intricate machinery 
of the Secret Idler stories of I<ovt and Adventure swift moving 
and exciting 

While They Last! 


It haj^ens that we have left ver from / . . 
last year s l ig sale a few hundred copies * *MT 
of iho beat stories of K Phillips Oppen / iVV * tf M 
lieim^-7 wtodid volumes—the cream / *" 

of pMtflttUUy fiction WhUs they / WVUWb OB 
last we wiM g vt one of thane 7 vol t 3*Intofha 
in i sets FRFL with safli set of O / fiswtsStCltj 
Henry When these few hundred _ 

■eta arc gone vou will be able to , JJJJ 
get Oppenhoms thrilling tales • fcwyog QTIowyo 


■eta arc gone vou will be able to /JSS 2Sk 

get Oppenhom » thrilling talea • taryou Tl«wi 
ptoy at their regular price In the / 

/torSuV h «£x 

8raStaa-wr /J&fc/jBj 


Now, wbOeyeu ca% get your 
O Hoary Ml for only BOea 


darn add 
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AMERICAN 

Toon and Dotouo 

(CeitM from jugs f) 

To red tto vat from Wtoefiag tbs woO- 
adriosd motonrt wfll ear da» ef tbs Oatorsla 
Files vtok In tbs rood Mbs upon m tbs 
•koto Oo ob to Eanoavllto sad Otihnnhua. and 
tka think of striking north i or tf your itasHka 
Uoa ton In eastern Ohio tm north for Pitts¬ 
burgh at tbo big urn-modi a tow mil— b—cod 
Unl u p t own you can t ml— tt. Tho ohfoottons to 
tbo OotonUn Plko art first tbs rough surface and 
tbo profus io n of tows stoat — send tbo extreme 
d Amity of staying on It In tbs toes of tnstmo- 
ttans to fottow tbs Who sad third the otUT 
1—pa—fbiUty of Sndlng It In tbo first ptaos Wo 
pm d Its bend tw — white looking for it It 
nev— oosumd to us that tt oaeld bs anything but 
a WUy goat troll up tbs hill b u tws sn tbs book 
doors of tbo sto o ll —. But if yoo —a find tt and 
stay on It and If yoo Bks sporty bitty going yon 
wtU bars a good d—l of fun with tbs Coternln 
Plko 

Tbs otbsr altornatJrs 1« squatty attract! r« Tbs 
Mohawk Trail sombtead wttb tbo Albany Post 
goad glv— a route of unusual mortt from Now 
York to Buffalo Bxcept wborv It suffers fro— 
bad city pavements It Is In sit remain Sns Stops 
throughout a d It is — well ruarksd that I fob 
l owe d tt without any guiding ttteratur* «—t 
from Buffalo to Maw York asking tbs way 0—y 
on— wton I found no ottor m—ns of lo—ting 
tbs bridgs at Albany From Buffalo wsst along 
Lake Kris tbs route Is ff daappotatme&t In tbs 
ssn— that tt follows tbs Tate tlos dy only tors 
and tbsrs and for 1H1 tbsrs wery three dstours 
of unnssas—ry tengtk and In two sns— of poor 
character It looked as tbougfa tbs— would bs 
lifted by tbs and of the s—son bow— and tbs 
only ons that was really serious was tbs one west 
of Erie Prom the data Has into Clevehuid the 
road Is parbruterty — hstastory Wsst of Cftevp, 
land ons —a follow tks wake to ttandnaky ov— 
roads that are la flrst claw stops — In passing 
through Huron and fro— Bandaaky ons OMk— 
s outh ward to Bod— tbsrs rejoi nin g an flksp 
native road from Cleveland via Bor— and Oborila 
whiek Is Ukswtes in good stops Tbs wtoo tou¬ 
red ors Is tbsn to at—r dot wsst through Yrs—sut 
Bowling Grsou Mapnlson Bryan Batter lad. 
etc and Join tha Lnsotu Highway at OosbOa 
Beyo nd fort Wayns etiek to tto lla wh High¬ 
way tbs short out to Ckioago via Warsaw In 
•hi I— a lot of —uond-mte sountcy road U aov- 
oral ds t o u rs of from flvs to tog —Itea s—k to 
tbs interval totws s n Frassont and tbs Infltaaa Hue 
art propsHy irousd out by tbs asw year as tt 
appaafad tbsy would ssrtainly bs this will bs tbs 
bast route bstwoen New York and Qhteags tor 
IMS as regards road oo n d tthm a ateua. 

Rsturnlng to tbs subject of highway markings 
a word may bs —id about tbs n a n s— tty for a 
find syst—i. Tbsrs It not modi -tirfssBten In 
r—Using after driving thrss or four odtes that 
tbs marks— tova ssa s sd and that ons must go 
baste for tbs turn that was mteaad A etegts 
yote at a strest —mar a fork or a i»r—r o ad s 
swans anything and thvrsfbrv nothing Straight 
Through may to bid cated to totes on diagonally 
opposite sornttif and Turg H to petes set 
■quanto opposite ons another to Otob a fl|shkm 
that oM must ton to pa— bd wwto tbogu Th a 
I Hae d uis B opsu to two crftlri—is. bow—a r tto 
steangs drivsr approas b tog on tbs skis road may 
be misted by tbo Straight Through^ trrugn 
meat to suppo — that bs is on tbs Mgtttkay and 
alnss tba route runs la both dh tesB o as signs on 
thrss out of four oo nan art psaaaaary to IndU, 
oats MQiptetety a turn Brttto I think Is ths 
■tea of putting a marked pote on tto mrmv 
and aaothsr a tew yards toyoud oa tto straight, 
ah—d Voad — ground tto —msr as tto so— 
may to Tbs driver then outekly forms tto 
habit of osvsr pa—teg a posptete dunk unlfl to 
tos teegted tto pseond pote Tto >iga on tto 
flrst iota may usually to so sttasbsd that Its 
artow glv— tbs —S a vsry Strong — g gs telnn of 
tbs dimrtlou la wkteb to sssk ter tto sseoad ons 
This I flad If to tto abtef vahm of tto arrow as 
actual hMtrurtbme ter tto st—ring hand tt dossn t 
amount to mush Art I should Uks to follow a 
p —ytens ■fetation of tto g uhj sst with tto fo lte w teg 
qosry ter tto oars sbtafly of Ohte road autborb 
ttes Wton two divergent roads sack | urport to 
to tto Upsota Highway what U tto motortet 
from eart h s* state to do abort ft T 

As a fawl word X want to —peat tto prrt—t 
whteb tto MBwmo AamqtAM tos smralI ttarta 
vetoed ntolart tto rfdwtorttert art of danger 

s 

kite wws Posted os stesp tel dgMredT 
down wbteb 1 oouM ooart only wttb ate rtrtah 
tr oS M ttoy Wfrt art rtosp onough to ovtotemstto 
— pi — woe If I Irit tto gears n artten Bte*’ 
mlsurn of warping stew can to** M tttor rto 
suit ttoa ttegwtton of a sciutempt ter gnttedte 
th tto mfirW tto driver—and wIm to tort 
to a Ptaes wton tto warateg te torttote mrtor 
i this te fftoty to tossriog. Tto origtentetf rt »o 
: tala rt WcdfJ Wolf 1 was a puyebrtoglrt 


tenate to 


il—I— CtoraMa 
tag table tom n rtendy fit 
■nay PortkwWtha atamtagg 

ta ear etesu ntb to s ti ta wttb a 

Tto afit rtto take* oe bad 
of ladta paper earrytag tto ti 


tto mekteg orttaa offim Itote 
» rtendy flew of a|to|i mm 


rtta paper earrytag tto tgHnrilM freto tto 
orfgftnta Then Mh paper gbeete m bo# 
wrefnltr mo mt ed on a heavy riwrt ef satdbrtod, 
to Maw of mtfti toa r p-po tnte d ted teoto A 
•fight Mow with tto teiili ssirtia tool lfinis tto 
Uta paper to sttek to tto Uvy ouSopriL Tto 
atoote are montod wttb ins tbombt gtote to tto 
rsghtarlag of tbo ottor e owpaaten ptet* of tbo 
wme oovey rt a tmtta a, Yarione plmeo of tea— 
ter paper earn to mounted an tto oardboardi M 
fart ono ik wirpri—d to note tbo IngealOM ms* 
aor ta wbtab tto msa — gage d to rttaklag up tto 
■b—t —n patch various advorttemMSt* oovs— 
and ottor also- of typography tyilhir 

Tto —nteoaid term Mag duly prepared, it 
ta pissed teas down oa tto ahmilaum pteto so 
abowa In our twelfth ikrtsb sad psmsd te nu k 
a pram whtah oxorte a heavy prsmura. Wton 
nAetaot premora has been appttad tto ladta 
paper transfer sbosts art temtd to to flnnly toll 
on tto alnmtam abort Ttor are sarsfsto rs- 
movsd with tto aid of a moistened sponge — 
•town ta oar thirteenth sksteh taavtag tto tabad 
bnag— on tto ata-taum Tto— Imsg— are sum 
eesrivuty stetod hy anaaas of a at*— motatoned 
wttb tto sold sohitton as sh ow n In our teurtssstb 
sksteh and retatod until a ssttatertory mutainl 
oal l—age results. 

At this stage of tto p ros— ■ ws \nvo an sksmb 
num stoat sontalptag tto four sate of «—ft for 
tto yellow Image oaotker shtmtaum short eon. 
taiatag four tots of bwg— tor tto tud rtfll 
a n other sbert soutatatag tto four sate of Images 
to* tto kto and a teal one eontaXnlng the 
dbta of Iiasg— for tto klask Them stum- 
taw obssts are sow ptaosd on dUb nrt rtbrt 
prsteni and eta num d xm tto eyttodsm as shown 
lh our Aft—mb sksteh Ohvtawly tto yellow 
Ptats r s— I sm yellow tak of tbs proper tends tto 
rod roosts— red tofc dud — on Tto attaklag 
Bil o< tbs hardtoord AM tos toon doM ta 
« eareful mass— teat tto apadng of tto varioue 
tmat— on all tea BteuWow rtmete a— hi psrfsrt 
"ulster when printed On to tto nuns short of 
pap— 

Tto PrinslpU of tto offset prsw baa alnady 
to— donpritod and ten —mnt ia l dstalta any to 
noted to our statesnth sksteh Tto atamlalna 
Plate ta InU on one syUoder and Is Inked fay a 
•rt of tab toilers, and kept mo ta t o n e d hy damp— 
Ing Wftar —Uors Tto ahanlanm plate tmaofbm 
tto Imagee on to tto rtetor btaatot. whtah ta 
turn offaste tto lmag— oa to tto tees is of pap— 
that gw rtsadfly tad tbroagk the p— hy arte- 
matta m s sh aa lw Tto oflrt pro— Is —psbta ef 
as many uf 4000 to 1001 tones—Inss p— tour 
white ta tto oo— of tto to uo c Tm c Ammxuw 
•avers prtatad ta— UP* or four sots of plat— 
«t « time pMaaa a —tar ta printed on Id 000 to 
MOM — each hour Natural!y four eotare 

Tto offset pr— tr P S— tts r In teat tt p aim t ta 
printtag on —ar— yap— unfott — klgbly seated 
pap— This la art so wtth As —I pr—s. white 
murt work wttb s mooth pap— la rs p rod—tag 
baB tons or sol— wock tetlstastorUy Tto rssnu 
tag dUs ta that ft too mt a proem Is applied 
mdr Port off tee half to— dote print. U too 
mote p ressure Is employed tt—got Is wassbsd 
Into tto psp— wtth a i ssdhlUff muddy Heavy 
appsamm Tto uoual mrttod of oversassUng 
tto— obvious tlmsfsltt— wttb tto lsUw*ti— to to 
employ a vary soar— half tens soMB W — oven 
H lip— to tbs Jpcb Tto— ssfosas wltt print 
mors slsariy oo Soar— pflP—> but natumRy tto 
dots are outte Paca si neat —id not suttaMe for 
klgh-eta— work. .Tbo efftet pros— glv— tto 
as— tto obotoa of any pap— —fling tram a 
flue e-tod pup—to a rough nations rt—k last 
dtotelty tto bsrt rsshtts ate tetatasd wtth a 
rough flnltesd pup— 


tals if WolW 1 


was a paysboioglrt 


Frhs tasd to Com Y 

*Cy> H aue d from pays if) ~ 

whtah 


PlBBBto 

Ms r—ry la a morning rtar all throug h Msvsm- 
tor and ta bsrt vtolbta on,— about tto tto— of hto 

E todotangattaa whlX oeoura on ttotOtb At 
Uma to ta 10 AT west uf tto am, and Ha¬ 
tton an boor and a half tod—a Maria* to 
that to should to aartly vlalbta * 

Man to tttowlw n morning star ristpg batw— 
teno or lonr boon jnrita* than tto —«u 
tr— —inhll— M Agtorins and vhdbte 
In tto sariy svontag whtts Neptune to ta ChnO— 
and ohs enwbta In tto umrutng., 

Vans ta atm a momfog rtfi V ffto Haw about 
two bom — a ttttta —nr* hoflffa tto uu, tonI to 
more eon-lwsns tlnm any ofow ptanrt taoflketo 
tes—vers who wtfl foflow tor^Btanpta. 

In tea mMdto of *o taMtlr^k^to hvo Bbtarto 

< *^ V** b 1 F *' 
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BT8 so out tomorrow en dta ee du this* 
ih oftty 1 * u ti XJ mtoliiu So j^ifMiChrino^ 


The kott ImbU for the fine time in title h 
ebe of the Scientific A m e rinn It U one of the 
Luc of the personal tcedmonict—they grow 
rarer ae dm yean paw—of the Imperishable 
Umtn«n and the untiring interne In!«"«««" 
i&in that were Abraham Lincoln’*. 


Wrestling a* he was night and day with the 
death struggle of a nation divided again** it- 
ad& the President yet made time for the young 
Inventor who believed be bad found aomn> 
thing the nation could cue. “Let** welt •hoot," 
nlifltSo dw tidoii f 


A 


nPHERB wa* another young nun who was 
X helped by the President In thow same days 
of national screes. Hia was the vision of drop 


forging pistol parts, to accelerate the supply of 
ntoch ttoodrd woapoQtfeo tligp ogtfa otii totcWe 
Him* too, the President found time to snootm 
ags> and to C E. Billings the 

“Go a head and drop forge.” 

Two vision* made actual by the 
found time for small things In the 


ana therai the belief of 


A 

G IVEN the oak. it profits ue not only to 
think of die acorn, but also of the sun 
and die tain and the long day* of kindly dme 
—foe sows way rant amber that the whig fob 

not of rtif tc o f ft ||oQt* 

Given a great Industrial adiiavewififi It 
pro fit s us to drink not only of the acorn of 
vision in the mind* of two aaa 
it sprang. 


\ 7KEON and befigft 
V to build oat* Man w 
cer Company of! 
e ndut h through 
products all over) 


Talk gaunt* black-coate d : the 4 
Unact the eyas bean and for aaatlag i 
bushy eyabmw* 

ToJbuMi ho aaId* "Leif* to* foa thing 
To BllUngb “Go ‘ ‘ " 


“G°, 


A 


Hu Bab*. % 


Mr Spm mr i wfofoMwM wlfc Ltm*tn whmk u pUSmM fofc /fl3 tf mtwjm 
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1081 SCIENTIFIC AMERICAN 

Will the Bearings in 
Your Car do this 



In February of this year m a cer tai n antomo- 
mobile plant a model car of new design waa 
turned over to the chief teeter He waa told 
to keep it on the road constantly until July 
first—that his allowable speed was 45 mike 
an hour—and that he waa not to let anything 
interfere with his putting this car through the 
most gruelling testa he could find 

And so through February snowf. March sleet 
April rains and May freshets this tester Bent 
his car ploughing plunging fighting June 
first the ape«i limit was lifted Through the 
scorching sun of the hottest June most of us 
have ever known he sped often making as high 
as 800 miles in a day' 

Then on July first after 29 000 miles had been 
covered our chief engineer was called to check 
the condition of the ten Timken Tapered 
Roller Bearings in that car 

The differential bearings had made 18 357 000 
revolutions The pinion bearings had made 
83 000 000 revolutions! 

The brunt of the hard going had been borne 
by the wheel bearings and in two of them 
our engineer found barely perceptible signs of 
wear But the taking up of one of the front 
beatings a single notch and the other a half 
notch restored the entire bearing equipment 
quickly and easily to its original ami ty to 
function properly under all loads at all speeds 

Twenty nine thousands of such tortuous miles 
as but few automobiles ever travel 1 Mill ons 
and millions and millions of revolutions under 
full load and at terrifying speeds 1 Yet the 
Timken Tapered Roller Bearings were restored 
by easy adjustment Even at 100 000—200 000 
—and more miles a similar slight adjustment 
will make Timkens function in wheels trans 
missions pinions differentials, as if they were 
new 

It is just that ability of Timkens to withstand 
wear and just that easy adjustability to the 
wear that eventually must follow all motion 
which means such a satisfying peace of mind to 
those owners who drive vehicles built by the 
422 American and European manufacturers 
who use Timken Tapered Roller Bearings in 
their automobiles trucks and tractors 


The Timken Roller Bearing Co, Canton, Ohio 
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The modern, highly devel¬ 
oped, self-aligning ball bearing 


is due to the world-wide studies of OMF engineers, 
and the experience of The Skayef Ball Bearing Co 
These made possible the development of the Self- 
Aligning bearing, whose special function besides 
carrying radial loads, is to compensate for shaft 
misalignment 

The entire en gin ee rin g experi enc e of oar organisation is 
at your disposal You are urged to submit your bearing 
problems to us for careful and impartial consideration 


The Skayef Ball Bearing Co* 

Super s in d at thm Rtqmm t of the StoekkoUon ty 

BKF Industrie*, Inc. 

168 Broadway, New York City 
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I# htfeteW ffirt w Ant temp of the 
I nww monthly fcrnnmyjo Ammican, toe 
tortra wefofrvery much like the 
wetor ^a'ftrabnlgfct performance, Ho# 
«om #f reefer* tain the change* wu 
tpw W Nt Kft tt ppoctttogt in our minds. Of 
atom* detail kfto* dtoade Rprat to ca- 
tettnc to the wishes of practical Ameri- 
rang ha* made a# wy wail acquainted 
with the Wife and dlstthea of oar large 
cm of readers; but, nevscthetora, there 
la ao gainsaying the fact that we broke 
away from the general style of our former 
weekly and monthly edition*. Uke the 
actor already referred to* we waited for 
the Btewnoae of oor sudirace. And now, 
several weeks after the first ieeoe of oar 
newt mdnittr has appeared, we find our* 
wtev showered on all ridra with letters 
and ipeeragM of a highly eoc&ptttneetary 
toon The nqwow has been moet grati- 
to excess of what we had dared 
to hope tor; and, what la moet Important, 
We find many new readers expressing their 
•attetocUnn over our new form, along with 
oar old-time readers and lifelong friends. 
It dose seem as If we vhaU, therefore, 
continue to serve our friends of old, white 
extending our circle to many new readers. 
80 much the better, tor U must be obvious 
to all that the larger our audience the 
better and greater we can make our jour* 
nal» We appreciate the hearty applause 
that has greeted our Initial issue. 

I NFORMATION In tabloid torn Is the 
purpose of the various departments 
of this Journal. In the preparatidll of the 
numerous notes which appear under vari¬ 
ous headings, we read a large number of 
domestic and foreign periodicals, Govern¬ 
ment reports, papers read before learned 
societies, and other technical literature. 
In fact, our Ust of “exchanges*—that is 
the name given to periodicals received to 
our office for the purpose of review—in¬ 
cludes well Over one hundred domestic and 
foreign publications, not to mention the 
numerous solicited and unsolicited Gov¬ 
ernment and engineering reports which 
come to band. From a five-page article we 
prepare a 200-word note, but in those 200 
words we endeavor to cover the main 
points and those of greatest Interest to 
the general reader. This boiling down 
process, as It were, Is one of our most Im¬ 
portant Jobs, and by no means the least 
interesting, even though the product may 
not be a true indication of the amount of 
time had effort apetat to its preparation. 

F ROM that wonderful storehouse of 
knowledge, the Metropolitan Museum 
of Art, came the date and the iHustmticoa 
for the article entitled “The Me ch anism of 
the Pipe Organ,” appearing on page 118 of 
this tesoe. This Is by no means the first 
ttiito we have turned to that institution 
tor data and illustrative material, and we 
are pleased to fipl that on go many ooc* 
#0A* our eotamns have been the medium 
extrading the scope of the Museum's 
uxhfttta tor beyond (be limits of New 
York aty, 
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suggestion, for we have often donned the 
heed 'phones and listened of on evening 
to the amateur and commercial tnwamlt- 
tera In and shout New York, with an occa¬ 
sional radio telephone thrown In for good 
measure After weighing the matter care¬ 
fully, we are of the opinion that even with 
our Increased space allotment, it would not 
be possible to devote sufficient space for a 
real radio department We believe there 
la a sufficient number of journals devoted 
exclusively to radio for the present needs, 
but—and here is the point—those Journals 
live to close to radio that they are gener¬ 
ally unable to report the trig happenings 
to that field In every-day language for 
the benefit of the layman It Is our pur¬ 
pose, therefore, to keep close watch on 
radio developments, and to report current 
achievements of broud Interest. “News 
and Music from the Air," on page 104, la 
typical of this purpose 

N O matter whHt may be the startling 
changes In this new monthly Screw- 
Tmc Aujckn an, one feature stamps It as 
bring of the same bone and sinew ns the 
old Kcitimnc Amksk an — the pictorial 
comparisons. Many years ugo thin Journal 
set to work making facts and figures tell 
their story In picture form, and the “pio- 
turixed* statistics that have appeared to 
these columns have laxm reproduced far 
and wide by newspaper*, nmgaxlnea, adver¬ 
tising men and others. The railroad com¬ 
parison appearing on page 85, and the 
"Leading Armlet* of the World, on page 
06, are typical of that technique In mak¬ 
ing these comparisons, (he Scucrrnwc 
Amkulan never allows Itself to be ted 
astray Into the use of "pipe-organ" dia¬ 
grams, with their mere straight lines of 
lengths c»>rre«pondlng to the magnitudes 
to he compared We always did and al¬ 
ways shall follow the pictorial st> Ic, where 
the Uilng Itself Is pictured more or leas 
conventlonull), the bulk or volume of the 
figure In three dimensions lietng usually, 
though not alwa>s, the vehicle of the nu¬ 
merical coni|Hirteun 

O UR main problem Is not so much the 
obtaining of sufficient Scucirnno 
Ameik an material as It Is a matter of 
finding sufficient space In the prepara¬ 
tion of this Issue we secured at least 56 
per cent more material than we bad space 
for und It was with considerable disap¬ 
pointment that we placed aside certain 
articles for future Issues. But some of 
this surplus material la u firm foundation 
for the January Issue, whkh is certain to 
excel all previous efforts. There Is, for 
example, an excellent review of the rise 
of Illuminating engineering by M Lueldeah, 
well known Illumination and color author^ 
ltj, which came to Just a trifle too late to 
he Included In this Issue The mme may 
be said of Dr E J Luring s article on 
bombing and bomb sights. I>r taring to 
an Army ordnance engineer who baa ape- 
clullxed In ulnraft armament HtiU an¬ 
other, rtitirlerl “A Garbage Griftis," deals 
with u big problem confronting our large 
cities. A number of articles crowded oat 
of this issue, bat nvnilahie for the Jan¬ 
uary Issue, deal with Important engineer¬ 
ing undertakings, such u the proposed 
Kelt Line around Jersey City and New 
York, by OoL W J Wilgna, the new Alas¬ 
kan Railway, the latest flood protection 
measures to the Miami Valley of Ohio, 
Philadelphia's elevated railroad, and so on. 
Dr Harries, New York's deputy police 
commissioner In charge of traffic, baa 
promised to write something for us on the 
handling of traffic In and out of Mg dtten. 
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WILLS SAINTE CLAIRE 

Ike Mo lybden um Car 

HAT car that quiekly and easily passed you on the boulevard— 

That went comfortably over that rough piece of road with¬ 
out slowing up—when you had quickly to apply your brakes— 

That seemed to fly through space on wings as it whizzed 
by you on the hill— 

That made the turn with such ease, without slowing down— 

That was a Wills Sainte Claire, carrying an owner enthusiastic regard¬ 
ing its new sense of comfort and security, its Mo fyk den um construction, 
its graceful design and remarkable acceleration 
You are invited to give the Wills Sainte Gaire most critical examina¬ 
tion and road test It very promptly demonstrates its superiority 

The 8 cylinder Wills Sa nte Claire is bmlt in four models —? Passenger Touring Car 
4 Pmenger Roadster 4 Passenger Coupe and the Sedan mtk 2 auxiliary teats 

C H WILLS £ COMPANY 

CMavysvilleCMichigin 

AssAMStfa 1 Roadedar 

A car foh the man wka hues action — 
Rumble seat in rear ae eommo d atas two 
persons oopifortak b— Body Aats ho d in 
maroon Newport Rue, or Liberty green 
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Prehifltoric Scripture 

An Account of the Discovery of Two Bitons Sculptured by the Crd«Magnons of 25,000 Yean Ago 

By Prof Henry Fairfield 0$bom 


President, American Museum o t Natural History 



Lift (hateav dci Fpu, tki readeoM of tbo Cento do Begonea now Monteaquieu< 
exactly u It oppeorod at tho tine of its discovery when rial ted by the writer m 

fa tho am ail homo mode boot ii 


itesquleu-Avemte* Tool 000% Frsass* AM ti Ifanwi of tl 
writer m ltllTunto SBrtwoa with Ida throe none (fa 
do boot fa which they ontofoi tho cam. 


•ftfafitffaMM 
hmX two of whom 010 


T I1P prehistoric men of Italy Spain and Franco 
(sought the greet belt of Cretaceous limestone for 
tbrir shelters for their fireplaces (known In F ranee at 
fogMM) for their t« tuples and a hen the great art 
period developed ft f their galleries of drawings and, 
as this article narrates of sculpture Here were com 
forts nt t t f our sort It 1 h true but far superior to 
anvthlng they could create with tleir hands with the 
rode 1 ails at their disposal During the last great 
glai tattoo Hie f urtta 1 f the aeries of Ice waves from 
the Stundlna\lan peninsula and the Alps which swept 
down over burn* nun of the very Inferior Neander 
thal race occupied the ahelHrs and entrances to these 
caverns but thus far no evidence has been f* and that 
they actually penetrated tlie mysterious re ce s s e s be 
vend the entrance These mysterious and even perilous 
recesses were frequented by the cave bear while the 
Neanderthal race wis at Its height 
When the artistic and courageous Crd-Magnon race 
tnlered Fuupe they mt only drove out the Neander 
thals and Uok iMwaeaslua of the slielters and caverns 
lut tht\ soon began to penetrate the Innermost labgr 
rlnllis of the caves themselves not apparently for pro¬ 
longed residence altla ugh fireplaces and small deporits 
of flints frequently occur 
deep ml thin the caverns 
but for development of their 
art limestone walla worn 
smooth by subterranean 
streams attracted the artists 
fur engraving mtth flint and 
for painting first in black 
and then In several colors 
All this art Is the work of 
one race very superior in en 
down t and with keen 
In wen < f observation and 
und uhted love and admire 
U n for the beauty of anl 
inal life Having now per 
sonallv ixuinlmd hundreds 
of drawings und 1 min tings 
In the lee| cavern recesses 
<f France rnd Spain I feel 
that I am quite Justified In 
nttrltatlng Hum unusual 
faculties to a race that ex 
tated betmeen twenty five 
and forty ttausand years 

About thirty of these art 
caverns have been f und In 
France and Spain contain 
lug drawings, engravings 
flint etchings and paintings 
bat nd a bit of sculpture 

This exception was suddenly Interior ef tbs Toe d*Ab 
removed early la tbe year 


1014 by the discovery < f tiro bison* sculptured In day 
In an art ca\ern In the central Pyrenees In tbe heart 
»f a small limestone mountain on the property of the 
Comte de Begotten, from the top of which one can see 
the whole central range of the Pyre ne es 
In 101S I happened to be near Saint Giron* in tbe 
Pyrenees two d&v* after the discovery of this new 
cavern which received the name of the Tnc d Audou 
bert lbe discovery was mads by the sons of the (hunt* 
de Begouen mere striplings at the time who had 
muured from their father permission to build a small 
I (out in which they might paddls up tbe stream which 
Hows fnm Lite entrance to the cavern About two 
hundred feet from the entrance they found s limestone 
wall ten feet high and clambering up they found the 
entrance to the cavern Returning for an acetylene 
lamp the boys explored the side walls, on which about 
three hundred feet from tbe opmUng they perceived a 
number of flint engravings They hurried back heme 
and communicated their discovery to their father who 
hastened to th«f spot, and thus another cavern was 
added to the kmg list of those which have ban made 
known by French archaeo l og i sts Two days later I 
happened to arrive accompanied by P ro fa ss or de Oar* 



*iairAtaw«taN s& 


tallhac of the University of Tonkmab. With character¬ 
istic French courtesy the Comte 4e Begmien Insisted 
upon pur bring tbe first to enter tbe chamber fa which 
the new drawing* had been found This memorable 
experience Is described In my Men of the Old fltooe 
Age 

The original cavern was thoroughly explored and 
found to contain a few interesting etchings but nothing 
of very great Importance A year later however fast 
before the beginning of the war the sons of the Comte 
discovered a >ery small opening leading upwards—an 
opening so narrow that It barely permitted the passage 
of tbe body e\«n of their small frames. They Foransd 
their upward sinuous coots* crawling ttks nlamandsrs 
on their faces sad pushing thrir acetylene tatep* before 
them through passage after passage, until finally thay 
reached a targe chamber abont fifty test long and thirty 
feet across with celling about twelve feet la bright At 
the «d of this chamber they found fadtesttofi* of a 
dicta wtthta which wets tfaa models of two bison, bull 
and cow lying partly on tbs rid* Tbs models wars fa 
clay a* fresh as when they taft the hands of the prim 
Hive sculptors twenty five or thirty thousand years ago 
Thte absolutely mfaus dtacovu* agttnded afi the 
nfch n so fa gfate of Sarope 
The chamber was termed the 
seifs de# bison# and soon 
after its discovery was 
visited by two leading arch 
asn tag l s t * of Franc* Pro- 
forest ds and 

lUbW Heart Brauit 

lari swfaaar I bed tbs 

* — * ~ ^ ~ __ 

MR opportunity of seeing 

tfcte NMt m mir l tm n i my 

tut (ifiwiwM I, Im 
VMM 6* Bmim. ter la 
MUM $* Hum 
N >(M» Mw 
im« vet aw««k vuk «u- 
HMtali *• wort4 W nt. 
Ml Mfk i m wN KB (Mr 
mutt*u (mm Ota pwtr 
afi rite Ornate now 

wtera wasHra farmer 

«»» « **.*% «[*» 
tut, out M Tfw fc W»M 
fared ttwmuk each tssmri 
wvra ■rarrat gap and 
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***« is urtrwMi? ttfrotM 
a*d tot, «*to** M to* aoflo 
fei M*m la « profawi per- 
rtftwto* feat la a town* of 
mind fw<r to toe tern put* 
o*. of to. fenmttot wotukn 
otprrttotone art 

Mto*. U abtot el*bt- 
eea tatoto J(n feastb. Tiw 
dumetofi o4 to* male aad 
ftoarti *r* «Mrl/ taxUcated. 

H» tool wort la atUl freto, 
au« M to* aetojrlww Uabt (a 
twaaad ttowly around the 
ms itptto* «m obmcr m that 
the*. ttaaa art two uaatoo- ___ „ . 

otoetalk 4 qm in n ttnf brotd Tbs tt® Wmm Mthiti 

truth of pwporticn end ropportsa by • central 
truth «f bib. Nsnrby it 

a third pirily finished bison and a model of a fourth 
which may hare been carried Into the cave to aid 
the sculptor. Ten feet away are several rolls of fresh 
day* Indicating that the day waa carefully worked 
With the bands before being applied to the modeling 
pro cess. The models themselves give the Impression 
of haying beat carved out of a solid block of clay, 
with the addition of certain parts, like the tall, horns 
and mane, from the rolls of day nearby 
About twqaty-flve feet away Is a smalt d e press e d 
dumber called the eoHc do donee. Here are fresh 
hand and foot Impressions, slightly coeted with drip¬ 
ping* from the limestone celling ubove. A number of 
heel nfarks are perfectly preserved, and the Comte do 
D ego u en Insisted on raising one of the natural casts 
of this best of, perhaps, an undent sculptor as a gift 
to ft* American Museum of Natural History. 

Nd language or description can possibly convey to 
the mind the mysterious Impression gtvsn by the cham¬ 
ber JM One Is overcome by the mystery of the greet 
aptlQkMjr of the human sense of tntemgence, of the 
human appreciation of art. perhaps of the religious 
sentiment which animated these sculptors of the OrC- 
H» grtrw age and inspired them to penetrate the deepest 
nrnirr of these caverns with my foeble lamps. The 
motive of sculpture may have bean In a ssnse propitia¬ 
tory to eon* superior power or divinity This at least 
la the prevailing theory, which U strengthened by the 
disc over y of a large chamber 
«n a neighboring cavern 
Which baa received the name 
of Ut Trtto JWrw to honor 
of the throw sons of the 
Comte de Begotten who dis- 
ctkfcrofltt.WUft r*s Trots 
Frire# the chamber la fairly 
c orne d with mural «ngr*v 
lag* Beer y available foot 
of space has 4 design upon 
it and Inode comer of the 
«*U*C Is the figure of a sor- 
tmr, nr medtdns man, not 
miMk dissimilar to the 
dsmeftag figures found among 
Sfl£fc4*ou* Indian tribse of 
tbs West, *9* head provided 
wtlbbWAhd fob back oovv 

» »tter aAttnt- 
* wolf, toons 
iMdataO, 
t th« space to 

ttSS?£; 

*/&*■#»*• 

. yggg 

IfisasaSifsss ■ 
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The two biases scnlpfured from ths red day found an the fleer of the "sails d* danse** in the cavern of 
th# Tue CAmdonberL Left-hand figure rs p reesnta a male, the right a female, bison. The medals are 
supported by a central mass ef day exactly aa they were left by the sculpUrs about 15,000 years ago. 

(Photograph by p s rmB fafl ef M. Jean Brushes) 

and a model of a fourth covered with a brownish tint deposit from the muddy The method is not hi 

td Into the cave to aid waters of the stream which made the cavern. In order routine testing of ordlna 

ire several rolls of fresh to represent the light natural coloring of the hair of precision results are m 

y was carefully worked this species of horse the artist, after sketching in his liere requires the olmcr 

applied to the modeling outline accurately, scratched off the brownish coating, ent with realising prerl 

Ives give the Impression exposed the light-colored limestone beneatli, and thus ability to a greater extej 

f a solid block of clay, portrayed with remarkable fidelity the light coloring of is required In I lie unlln 

mrts, like the tall, horns the Under parts of the body which Is observed In all The procedure of the 

ay nearby species of wild horses. The greater number of dronings of a record form and c* 

ly Is a smalt depressed tn the Caverns dee Trots Pitres are really etchings, vrioped In connection i 

douse. Hero are fresh executed by removal of the dark coating on the lime* of the method In the flel 

lightly coeted with drip- stone walls, exactly as an etcher works today We are and efficient method I 

Log ubove. A number of Indebted for permission to publish these photographs mended to those uho ti 

tmd, and the Comte de to the Comte da Hegouen, who referred the writer to a on large scales where 

me of the natural casts forthcoming paper by one of the loading French arch required, 
orient sculptor as a gift neologism, l’Abb* Henri Breuil, for authentic descrip- - , 

Natural History, tloo of the numerous etchings of many kinds of animals inc rnmucuon oi l 

, can possibly convey to —horses, rhinoc er os** mammoth* reindeer, stag, cave 

Melon gtvsn by the ebam- bear—found within this remarkable cavern. roils essentials of a r 

to* mjrtoery ot to* «re*t ^ -- . __1 HauipMa pwcwwj 

e of tatafflgence, of the rTCtiflOII Tent Of LATgO Ulpftdty scaiM train and llquefler T 
perhaps of the religious rpHH accuracy that can be obtained from large stages, silvers air at 
Me sculptors of the CTO- I weighing scales Is not generally known among en- matcly 8000 iwunds pc 
i to penetrate the deepest gtneers and others c oncer ned In the subject. This nlr purifying train «m 

my foeble lamps. The paper outlines a scientific and systematic procedure for lag oil and water, on 

bean In a sense propltia- the accurate test of large capacity compound lever which ore churged wl 

r divinity This at least scales, by a method which has boen developed and used sodium hydroxide, calri 

h Is strongthsned by the by the Bureau of Standards, largely In connection with tag carbon dioxide and 
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Its work la testing railroad 
master track scales, and 
grain hopper scales, but the 
plan can be adapted to the 
t**Mt of alinoet any compound 
lc\cr Hrole. 

A pointed and graduated 
scale in arranged for read¬ 
ing the position of the lanim, 
and the errors of the scale 
are determined from obser¬ 
vation* made upon the beam 
while it swing* freely The 
method of recording data 
And of determining the re¬ 
sults 1* very similar to that 
which has been In use In lub- 
oratoricH for prw tslon weigh 
Ings on fine ec{uul-ami bal¬ 
ance*. The metluKl of tak 
log and recording the data 
a)*o fends tn eliminate the 
personal equation, to point 
out where mistakes are made, 
when imrii occur, and gives u 
very complete record of the 
test which will present very 
inB * ™ ^ understandable and detailed 

5®**. swxlsU are information to any one who 

iboot 35,005 yean ago. has ociNudon to make a erit 
icnl study of the test 

The method 1s not suggested for uwu In the regular 
routine testing of ordinary compound lever uralcs, where 
precision results are not required The method gt\en 
liare requires the olmcrvance of certain details consist 
cat with realising precision, and requlnm training and 
ability to a greater extent In tho*e making the test than 
is required in 1 he ordinary case 
The procedure of the test 1* explained with tite aid 
of a record form and computation sheet which was de¬ 
veloped In connection with the Kuccessful application 
of the method la the field In the Interest of a uniform 
and efficient method I be scheme outlined Is recom¬ 
mended to those who have occasion to carry out testa 
on large scales where accuracy of a high order Is 
required. 

The Production of Liquid Air on a Laboratory 
Scale 

T UB essentials of a plant producing liquid air by the 
Hampton process ure the compressor, purtfjtag 
train and Hqueflcr The compmosir, usually of four 
stages, delivers air at room tenqreruture and «|>proxl 
matcly 8000 iwunds per wiuura Inch. The compressed 
air purifying train ronriHts of first, a trap for reeelr 
lag oil and water, and secondly, suitable containers 
which are churged with chemical reagents, such ns 
sodium hydroxide, calcium chloride, or Ume, for remov¬ 
ing carbon dioxide and water vapor The air thus com- 
_preswed and purified Is de¬ 
livered to the llquefler, in 
which, after pausing through 
a coll of copper tubing, the 
air Is allowed to expand 
free!) to approximately ul- 
motqiheric pressure Where 
this drop In the pressure 
takes place there 1* a corre¬ 
sponding drop In the temper* 
Hture of the air Tlie exiund- 
ed air, before leaving the 
llquefler, is caused to circu¬ 
late around tite copper coll 
which contains the com 
pressed air, thus cooling the 
col) and, in turn, the com¬ 
pressed air so that on con¬ 
tinuous operation a cycle of 
progresKhe cooling Is main¬ 
tained until the temperature 
ultimately reaches the lique¬ 
fying point The llquefler t* 
so constructed that the air 
which is condensed to liquid 
1* delivered Into a receiving 
vessel The gaseous air ex¬ 
hausted from the llquefler la 
returned to the Intake of the 
compressor for succeeding 
cycles because It has been 
purified. a4d when used re¬ 
peatedly will be leas exhaust¬ 
ing on the purlf> tag reagents. 
For laboratory production of 
liquid air this process leaven 
« nmiini Httle to be dodred. 
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The R&le of Research 

Creating New Things and Revising Old Things for the Industrial World 

By W R. Whitney, PhJ). 

Director, General Electric Research Laboratory 


W HAT must America do to establish Itself as tbe 
leader urnoug imtlntut Id making natural forces 
do the world's everyday physical work? 

This la not an academic question We are in com¬ 
petition with others for world trade. The premiership 
will go to that nation which excels In learning how 
natural forces may be utilised In the continually ex¬ 
panding tasks of mankind, and In turning out the best 
devices for using those forces. 

Khali we content ourselves with being only a nation 
of artisans carrying out the Ideas of others, embodying 
the results of their discoveries, or shall we be leaders 
In new undertakings and in general advance? And If 
we aspire to excel in this Held, what 1* necessary for 
success? 

The principal essential Is u body of trained Investl- 


the gas are more necessary to eur physical and mental 
make-up than wheat and corn. Tbe more we have, 
the more we want* and nature encourages this rule by 
making every contribution to truth, about rearrange¬ 
ments of our surrounding materials, a manifold con¬ 
tribution to our horison and our happiness. There is 
evidently no upper limit, what limit to Improvements 
may exist Is in us, not In the externals which we em¬ 
ploy Thus tbe trained Investigator la like tbe success¬ 
ful pioneer, who, In the days-of unopened territory, 
led Lite people to fertile home sites. 

We have the other requisites. We have splendid 
laboratories. We have a wealth of materials with 
which to work As a whole, we have abundant money 
for carrying on such work But we must have com¬ 
petent men to use them. 


ship. Hundreds of students art being graduated from 
scientific and engineering courses In American colleges 
and universities every year It is not quantity that 
we lack. Tbe call from existing industries has thus 
far demanded the quantity. 

What are the necessary qualifications for research 
work? 

Among them are Interest In unknown things, Imagin¬ 
ation, persistency, ability to distinguish between what 
is essential and what la not essential Ingenuity Is an 
Important asset, as is also resourcefulness The re¬ 
search worker must know facts about matter—call It 
physics, mechanics, chemistry, electricity, or what not 
Tbe more he knows about his own science, other things 
being equal, the mere he will accomplish, and tho 
broader his knowledge of other sciences, the greater 


gators. 

At first sight this may not be perfectly evident We 
may not realise how much we depend on new dis¬ 
coveries. Unless growing We cannot live. The world 
Is so ronivtltuted Unit the undertuklugH of one period are 
Insufficient for tbe later one. Experience has shown 
us that even if we might exist like Islanders of tbe 
Mouth Seas, It can never be generally done It hue 


A vast majority of the men engaged In res e arch 
work today are college trained. Those of the future 
will probably be college trained. Hence, if we are to 
develop such a force as we must have in order to lead 
the world, the colleges In which they are educated will 
be the means for developing it 
If our colleges were today doing this to the maximum 
extent, there would be no question nbout our leader- 


wUl be his ability 

Without Inquisitiveness, Initiative, and thorough 
ground work of knowledge In their chosen line, research 
men will make little progress. Research is really 90 
per cent hard work—work of the most exacting, strenu¬ 
ous, exciting, but often disappointing sort, and If tbe 
men now in training for the further advancement of 
tlw boundaries of human knowledge along the line of 


instead, shown that our Iwpplnesn, 
measure as we will. Is extended by further 
efforts to appreciate things about us, to 
understand creation. Nowadays what 
most of us ure doing depends ujjon some 
phenomenon or property of matter un¬ 
known a century ago which has now be¬ 
come a pillar of civilisation Only a few 
tilt (he ground ami work without modern 
tools. Wliat most of us think and talk 
about, what moat of uh depend upon for our 
living, growing and playing, Is the result 
of Himly recently added to study formerly 
exiNMKlcd We start the day with a 
temiwml buth, forbidden tqr law leva titan 
a centtirj ago, because they didn’t know 
Its value We use all sorts of devices for 
shaving and Improving our health or ap- 
pearance before we dress, and we are 
only InTcrested In the most modern mater¬ 
ials and stylos for clothing We ImiiMsI 
on products derived from tlie most (timnt 
sources and prepared In entirely novel 
way*. Be go to our work in a device un¬ 
known to our grandparents, whether It be 
train, street car or auto, and we spend our 
day working on something of which the 
vocabulary Itself was not invented a few 
years ago. We dictate, telephone, tele¬ 
graph and turn on and off the power for 
machines which represent a hundred 
times the physical strength of all the 
people together The coal, the water and 
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doing tbe world’s industrial work are to 
succeed, they will have to toll as they 
dream. 

Tbs research worker must be alert to 
recognise the magnitude of a discovery be 
may make even though It la useless for 
tbe particular purpose for which be sought 
to use R. For Instance, Dr. Irving Lang¬ 
muir, seeking to learn how oU spreads 
on water, discovered how to measure the 
else of molecules. Us must be patient It 
waq at the end of ten years of experi¬ 
menting that Dr W P Oooltdge learned 
how to make tungsten duett!*-* discovery 
that has revolutionised tbe making of in¬ 
candescent lamps. 

America possesses ample material from 
which to develop research men excelled 
by non* But what about tbeir training? 
Is tb* college of today doing Rs port In 
this development? Is it tralnfodlhveettgat- 
ora, or merely turning out human sdenti- 
0c and engineering data eotteettons 
mih^rfuii of in fo rn muo n g a t he red as tbe 
result of therSeeerch of others, but with¬ 
out thi interest or tip training to make tt 
6* basis fog inves ti ga ti on on their own 
***** 

j tWf pagu more cottage prenssore ww 

We need tearing* tJurnasTvea are in- 
vastigatdre and Who arwa seatstut **» 
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^indlafc m as p ur veyor* of knowledge, who in 
Ml tefttokt to give UWr pupils merely (be rauhe of 
tttoattytwhwtta a# erietittou of tbs past, tat who an 
tbStofoLtea ea rpurlBi s ntt ng to lm now sctortlAc troth*, 
and who eneoutege ttaUr pupils to export meet Such 
touchers ate and abotUd ta relatively expensive for the/ 
4 m rate and complicated. 

Would It not bold the Interest of the bo/ in collect 
in tta work of hto coum If be amid cet hie hand* 
Into real experimental work with a professor who wma 
earning ISM a /ear on tome pioneer work? If he 
aartated in expert meats on alloys of magnesium with 
chromium, for example, and saw the promise of light* 
weight airplane metals or platinum substitutes, for 
example, might not even the trite burning of magne¬ 
sium interest him? Might not helping In reel lnvestiga- 
tlon work convince him that he is on the right track 
so far as his education la concerned and that his best 
application to his college work is well worth while? 
If the importance of experimental work as the promis¬ 
ing arcane to the successful completion of a worth-while 
quest were more strongly emphasised, might be not 
naturally come to value and to practice Inquisitive 
petfood*? 

Our colleges equip their graduates in science and 
tnytoaartng with a mass of technical information, which 
ta certainly desirable. Without It, the moat interested 
and ambitious research man tools mentally cramped. 
But they rarely leave them with even that natural tn- 
qulsltiveness and general Internet with which they 
first entered college. 

The methodical accumulation of old facts by Its ap* 
parent economy In teaching makes the student dread 
the greater expenditure 
necessary for production 
of new Information. It 
Is as though a halo sur¬ 
rounded ancient data 
for which attempts to 
produce new or differ¬ 
ent knowledge was ana¬ 
thema. Borne such rea¬ 
son may account for the 
decrease In inquisitive¬ 
ness discernible in ma¬ 
turing youngsters and 
the undue reverence for 
old truth. There la a 
difference between the 
acquisition of knowl¬ 
edge and its production. 

We may acquire more 
than any other country, 
tat wo produce relative¬ 
ly little of it yet. 

We need more men of 
outstanding eminence In 
the scientific world in 
college professorship*. 

How shall we get them? 

One thing that would 
help would be better 
salaries—salaries in keeping with the Importance of 
tbe work. Another would be stub an Increase of the 
teaching force aa to take more and more of tbe mere 
routine or executive work from the shoulders of tbe 
department bead If he Is a man fitted for research 

Might we not gain by so Increasing the requirements 
of tbe scientific and engineering courses as to weed out 
aimless and ambitionless students, and thus lighten the 
task of the teacher? Would there not be a gain in tbe 
case of the smaller college, at least. If the number of 
students in such courses were limited to a definite 
maximum? 

It Is a great opportunity It is because of succ essfu l 
labor in the field of research that today men ride in 
ease and comfort from New York to Ban Frandsco In a 
few days Instead of making a basardous Journey of 
months on foot or on horseback The man in Duluth 
closes a business deal with an associate In San Antonio 
fay speaking Into a telephone transmitter, Instead of 
making a long and wearisome trip. We may fly over 
land and sea at Massing spaed in aerial vehicles, or we 
nay ride beneath tits surface <4 die waves. At a snap 
of a b utto n tbe house is Illuminated, at tbe throw of a 
■witch the myriad machines of a great factory begin 
to turn. From tbe woman released from the thrall of 
the washboard fay tbe washing machine, to tbe states- 
man who averts war by a radio message hurried 
across the sea, aH ate in debt to research, but we am 
pdorty organised for this work. 

Woodsrftti aa the achievements of the last half 
emttnyy seem, the scientific terra Incognito to by no 
maana mapped, Indeed, we have not pantoratsd very 
filr 1*0 to There are poss ibiliti es of wonderful dto- 
eovertes theca, 


And it la work which promises something Infinitely 
bettor than mere art fish gain—though there are, to be 
sure, personal rewards of a most satisfactory kind inci¬ 
dent to It, It to a work of service to mankind for which 
moat men have an impelling instinct 

In serving mankind, Americans will be serving their 
own people, not merely through making It ptmalble for 
them to do more work, to do batter work and to do It 
more easily, tat to making them teachers of the rest 
of the world. Defence applied to Industry U creating 
new demands. It to resulting In calls for imuhlnery 
never before built Hence It 1s originating new fields 
of employment and new utilisations of raw material, 
with all that this means to industry and to the em¬ 
ployment that runs parallel to fbdnstry- 

Stall we not toad In this field* and to do so stall we 
not train men who will make each leadership possible? 
It to a great opportunity that presents Itself to America 
—great la the possibilities It offers for advancing it* 
own Immediate Interests, and for promoting the welfare 
of mankind 

In chemistry we are seeing today a wonderful illus¬ 
tration of the value of the policy of suitably supporting 
for sighted research, the simple acquiring of new 
knowledge. Our newspapers are fall of discussion of 
the dye embargo. They find that our weakness In this 
chemical field bears very heavily on all parte of Indus¬ 
trial Interests. Fertilisers for tbe farmer and ammuni¬ 
tion for tbe Army and Navy, bensol and new synthetic 
auto fuels, the thousand and one organic compounds 
used In medicine, war gnses and un endless list of 
related materials hall from Germany England, France, 
Japan and Italy have already shut out German dye 


stuffs. As the key to the situs lion, America mast do 
likewise. This to advisable, not merely for the protec¬ 
tion of tbe relatively small Industry—artificial colors, 
but for the protection of the whole future of many lines 
of chemical industrial development. 

How did Germany happen to occupy this jiowerful 
situation, from which the greatest war-failure ever 
suffered lias not been sufficient to remove her? 
She had employed for years highly educated pure re¬ 
search men working In, end teaching organic chemistry 
This was before the first artificial coal tar color was 
produced, or any technical applications In sight Every 
one of twenty Universities was the center of some 
branch of organic chemical research where an able man 
woe making It his entire life-work to add to the knowl¬ 
edge of his branch. Lecturing was only a part, frequent¬ 
ly a very minor part of bis work HU students came to 
him because be was a great worker They each spent 
a year or two (sometimes much more) working out 
some imrely scientific nou-oommercial organic analysis 
or synthesis for Its educational value. Many thousands 
of new compounds were thus made qnd their properties 
learned, published and cataloged. It had been found 
that substances ones thought to be produced by life 
slone were producible to tbe laboratory, and that count- 
toes compounds never produced before could be syn¬ 
thesised. This opened an infinitely long vista to chem¬ 
ists. Looking bock upon this policy of pure research, 
ft seep* very far sighted In fact there Is on the 
hortoon n# other tested method insuring the advance¬ 
ment of a country which compare* at all with that of 
the combination of httelUgeot, inquisitive orderly 
searching, combined with teaching, whether it be for 
art or Indurtry. 


Aaterica’* First Model Airway 

T HE establishment of America's first model airway— 
linking the headquarter* of tbe Air Service of the 
United States Army at Washington, P (X, with Its engi¬ 
neering dlvhdun at Pay Urn, Otilo—is considered tbe Ini¬ 
tial tangible effort to develop ixith cummerchil and mil 
Hary aeronautic* In *t national way The proposed 
plans call for the location of buttling fields, and tbe 
erection of hangars by the munldpaUth* deriving ben¬ 
efits from the organised air navlgutlou 

Ultimately, Hilt M paring the success of the Washing¬ 
ton Pay ton airline the country will he threaded with 
h network of well-defined routes for air going machines 
The units of tta National Guard and the organised re¬ 
serve will find these htghaa>s of the ulr a bane for 
alterations. Tta Air Service, however, disclaims any 
Intention of usurping tta system, hut travel, under leg¬ 
islative restrictions, will ta o|>en to commercial aero¬ 
nautic Interests. 

Tbe Boy Scout organisation has been enlisted as an 
agency to place markers as means of Identifying the 
various towns over which tta model alrwHy *111 course 
This youthful orgunlxutton was Instrumental In laying 
out the landing field Identification at Bolling Field. 
Washington Tta Chief of the Air Service in writing 
the mayor of Cameron, West Virginia, say* M In the 
first place It Is necessary to have every town along tbe 
route of any also marked according to nn International 
system so that tta uviator going from mu* jwrt of tta 
country to tta other will know at u glance, even without 
the aid of a map, his approximate locality on the earth's 
surface Tbe dimensions of tills mark and Instructions 

with regard lo it will be 
found In tta Instructions 
to Chambers of Com¬ 
merce and Boy Hcottt 
organisations attached 
herewith rf 

The first unit in the 
propooed systematic 
chain of airways for tta 
entire country Is typical 
of conditions that will 
ta encountered else¬ 
where Mountains are to 
ta passed over, and tta 
climatic, conditions are 
variable Tta Washing* 
ton-Duyton line will 
serve tut a basic guide 
for tbe contemiduled ex¬ 
pansion of military and 
com mer cl a I aviation 
Cities and loans, favor¬ 
ably situated, are being 
urged to establish land 
Ing fields. If this is not 
feasible, then an emer¬ 
gency field Is suggested 
for the rwvqrtlon of the 
aviator should be expert 
©nee engine trouble or other aggravating circumstances, 
rendering it udvtaable to bring the machine to earth. 

Tta Air Service of tta United States Army Is unable 
to purchase land or provide expenses Incidental to the 
< mi tlon of tta model airway, but can supply such equip¬ 
ment os is available for Insuring the establishment of 
tta route The inunlrlpallticM, civic organisations, and 
Individual*! will ta necewtarlly taxed with the actual 
creation of tta navigation mute Writing to a mayor 
In a nearby town, the Air Service bojm "Attention to 
Invited to tta fact that Congress has not appropriated 
any money for tta pur* hose of proj»erty for this pur¬ 
pose, and while, In some Isolated cases, tta Air Service 
way lease a field at a nominal sum to enable It to erect 
temporary structures and Install a radio direction 
tower or station, It will not be udvisahle or necessary 
to own or lease all the imsnlhle fields. Natural landing 
places, such ns pastures, could ta kept in shape by Boy 
Scouts of tta community and would ta an exceedingly 
valuable asset to tta Air Service if charted on our ato 
ways. Those towns and cities that provide these will 
always be kept in touch with the passing airplane 
traffic." 

Cross*vuntry flying and flying by night will be stim 
ulated by u completion of tbe Wash!ngton-Dnyton air¬ 
line other than landing fields, tta plans contemplate 
radio direction finding, wireless communication, aids to 
night navigation, bousing and maintenance of equip¬ 
ment. Information ami advice relative to landing fields, 
radio apparatus, hangars, and other specifications Inci¬ 
dent to the creation of the airway will be supplied by 
the Army Air Service, This service may Include the 
detailing of a qualified officer to superintend the work — 
By SR. Wbtieri 
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Great Britain haa authorised the construction of foar battla cruisers, whose tenoral Mn la shown b the above Uhwtntba. 1W tiD be rtbto h s p fiaa rs n r e to 
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ten 16-inch gone and will have a earn apaad of about 29 knota 


Britain’s New Battle Cruisers 

Some Particulars of the Four Big Ships of the British Program 

By Hector C . 1 Bywater 


E ARLY In September the Admiralty invited bide 
for the construction of the first four capital ehlpa 
which have been authorised for tha British Navy tinea 
101 a They are omriully described a» "reptlfca" ships, 
and before they are placed In commission at "least eight 
of the older dreadnoughts will have gone to the Junk 
heap. It lit understood that tenders tor the bulla, 
machinery, and equipment of the haw ships have 
already been submitted by the trading sbftbfUdttg 
firms, and an early announcement ns to the' alloca¬ 
tion of the contracts Is expected. In former times It 
was the custom to allot one big ship of each year's 
program to the Royal dockyards at Portsmouth and 
Devon port, respectively, but this was impossible In the 
present Instance because the building slips at these 
jnrds are not large enough to take vessels of such 
colossal dimensions as those of the post-wur capital 
ship Consequently, aU four units are to be built by 
contract, and In view of the uncertain state of the 
labor market and the fluctuating price of materials 
It Is not Improbable that the work will be done on a 
cost-plus-profit basis. 

Battla Cruisers with Heavy Armor 

Up to the present only the meagerest details of the 
new ships have been published officially, and the 
Admiralty shows no Inclination to disclose further 
particulars. Hut from hints dropped in the House of 
(Commons during the recent debate on tbs Navy Esti¬ 
mates and from \nrlous statements made in well- 
informed quarters It la possible to visualise the essen¬ 
tial features of the design. Although they are officially 
designated battle cruisers, the new ships will he slower 
than the "Hood," but they will have thicker armor and 
a much more powerful battery They may therefore 
be taken aa representing a virtual amalgamation of 
the battleship and battle cruiser types, a course which 
has been strongly urged by British naval officers with 
war experience 

The striking lessons of the late war have, to 
deed, profoundly modified the British estimate of 
tactical valucfr Ten years ago there was a veritable 
cruse for ttperi, and In order to gain an extra knot 
or two hitting power and protection, but especially As 
latter, were cheerfully sacrificed Several of the Brit¬ 
ish battle cruisers with the Grand Fleet carried tb lnp s r 
armor plating than that of the German pre-dread¬ 
noughts, and their sides were penetrable by hravy- 
caliber shell at almost any effective range. Further¬ 
more, weight bad been saved by thinning down the 
armor on turrets and barbettes, and by fitting bori- 
■ontal protection that could offer no serious reristmnoe 
to heavy blows. 


Ten-Minute Skips * 

Even before (he war tite vulnerability of these ftlps 
was well known In Germany Admiral von TJrpita 
dubbed the "In vincible” class "Fisher's tanfonute 
ships,” thereby Implying that they would succumb to 
attack by gunfire In ten minutes. Jutland unhappily 
jtedfcated the accuracy of thU German estimate. The 
1AtHfastemenf doctrine, initiated by Lord Fisher, 
found Itafoost striking expression to the buttle drainers 
"Rapowsr and,“Repulse,” built during the war These 
ships Vere fitted with narrow belts of 6-fncfc amor, 
and when they Joined the Grand Fleet at Scape Flow 
Admiral Jetllcoe, rsaUring their fatal weakness, re¬ 
fused to incorporate* 1 than In his battle formations 
until they bad been taken bock to dockyard and fitted 
with thicker plating over vital parts. Since the war 
the “Repulse” has been partly reconstructed, end to 
place <>f her original belt now has a deep girdle of 
0-lnch armor Also, the anti-torpedo bulge has ben 
broadened and deepened—changes which have Increased 
her fighting efficiency by BO per cent Iler rioter, the 
“Renown,” will undergo a refit on similar lines when 
opportunity offers. 


will be mounted is not definitely known, but alternative 
arrangements of ten guns In two triple and two double 
turrets, and twelve guns to four triple turrets, have 
been suggested. The machinery will be geared turbines 
supplied by Mnalttnbe boilers, the plant developing up 
to 125,000 shaft h or se ■power According to this figure 
the maximum speed win probably be about 29 knots. 
The proposal to equip one ship with the electric drive 
has been rejected, at this method of propulsion Is not 
viewed with favor by British naval engineers. The 
machinery will account for about M per cent of the 
total displacement, as against 18 per cent to the "Hood.” 
This toct Is significant of the diminished value now 
attached to speed by the contrailera of the British 
Navy, The oU stowage capacity will be sufficient for 
s ran of 10,000 ^nautical miles at economical spaed, 
enabling the ships to steam from England to Hong 
Kong without refuelling. Mo details of the armor 
system are acceorible, but it U known that valuable 
pointers were obtained from tha firing experiments at 
the ex-German battleship "Baden” test March and 
from several other tests conducted to the past twelve 
months. 


Imnrwrtos aa "Hoad” 

In the “Hood,” which was designed before the Battle 
of Jutland, bnt not actually laid down till afterwords, 
an attempt was mads to embody the lessons of that 
action by increasing tbs armor belt from S to 12 inches 
and tbs barbettes from 9 to 12 Inches, involving an 
additional weight of nearly 5000 tons. But the "Hood,” 
after all, waa a compromise, and has been explicitly 
repudiated by the Naval Staff os a genuine post-Jitlond 
type. They consider her design to be wasteful to that 
It allows a battery of only right Mg gens on tbs 
enormous displacement, at fun load, of 4440Q tons, 
and they are not satisfied with her protection against 
flat trajectory and high-angle firs. AU these faults ore 
to be remedied to the new ships, the prigs off Which 
hate probably received more attention the* was be¬ 
stowed on tbose of guy previous unit of the Royal 
Navy Briefly stated, their salient chsmtoeto^fie ore. 
a numerous battery of W-lnch guns to triple tattets, 
side armor proof against perforation at long range, 
and Wy stout horisontai protection, moderate battle 
cruiser speed, but a very extensive cnrtriqg radius, 
duplication of controls tor every Im p ort an t erimrafrof 
tiw maneuvering, gunnery, torpedo, and rigtotiflag or¬ 
ganisation. The following data, not being rittdsl, 
must be accepted under reserve* but they ate bettered 
to be substantially accurate; Length over gib IW ft! 
extreme breadth. 104H ft $ mean draft 99 ft* normal 
dtepricemsnt, 48,500 tone. Glow many ttfth fftrii 


Why the 18-Inch Gun Was Boosted 

From the gunnery viewpoint the moat interesting 
feature of tbs new ships is the introduction of the 
10 -toch caliber, which la new to the British Maty* 
Some thirty years ago a llO-tim piece of lAK-tech 
caliber was mounted to a tow ridps, but was eventually 
discarded on account of Its abnormal weight and alow 
rate of fire. Why the BMnch gun should have ban 
adopted at this stage la eomethtog of a mystery to toe 
uninitiated, considering that the new mark of )5 Mk 
mounted to the "Hood" has proved to be a thoroughly 


satisfactory weapon. But toe expriaation is simple 
enough. The Natal Staff, pr es id ed over by tog First 


Sea Lord, Bari Beatty* to sate to have been ta flavor 
of moriritog ifitedi guns to tha hew battla qrutesra. 
Guns of thta oafibar were actually mode during toe 
war 004 ***** urn***** hatitotie <fflatttiea both 
on toe proving round nod to nettop ugntoat ton a** 
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three facts at first hand, sad they have 
been told fay their most sMe Railroad ex¬ 
perts* am whose word they bars learned 
to take at its fsce Talus, that It will re¬ 
quire some billions of dollars to make the 
■ sided repairs sod bring our great rail¬ 
road system* with its 206372 miles of 
trade* up to standard efficiency And what 
la true of our railroad system Is true in 
even greater degree of those of Europe* 

W h ere the damage by war, the lack of 
ikflled workmen, and. above alt, the want 
of adequate foods j for operation and up- 
keep, have worked with even more disas¬ 
trous effect. Xa one country, Rusria, which, 
by fhe way, possessed before the war the 
largest total mileage of any European 
country, the blighting hand of Bolshevism 
has faUbn with tragic consequences* All 
the tollable evidence that has come out of 
Rt&tffa Seems to prove that luff railroad 
a y sta in IS practically wrecked. 

Another burton that Ure with crashing 
effbet ifrtt the railroad systems. Including 
that of the United State* U the abnormal 
Inert**# which l as takes place In the pay 
Of the employees. Advantage was taken 
by the unions of thd nrgincy created by 
thfi war to poefc the pay of railroad em- 
tiffin up to a level far beyond the point 
at Wttto labor can eecure comfortable hv- 
te* conditions, and alee far beyond the 
point at Which the railroads can he profit¬ 
ably operated or kept in good condition* 

Difficult to Obtain Reliable Railroad Statistics 

It will be understood that the ravagee of the war and 
the imenrtatotire of the post-war conditions render It 
a difficult task to obtain accurate statistics of the 
railroad* fur the past year, but pai n staking work has 
bean done both by the Bureau of Railway Economics 
ASA by the Bureau of Railway Hews and Statistics. 
We pubUeb herewith a table tor which we are Indebted 
to m taft-named Bureau, which embodies the latest 
official information received in this country Naturally, 
up-to-date has besn obtainable from Trance or 
‘German* steed 1914, and the figures for Russia date 
bSto Beth Trance and Germany have hem 

aetito& restoring their railroads, and the recoostrue- 
lines to the devastated regions of 
MMwn rnom mot bjr tHta tla, be wy Marijr 
<*■**» With w**ri to Bam**. thereuWr mart be 
*g*(*lt m Mb thr 1*10 Itetutle* tad drew bla own 
rWMflrtfanai fat to p fa w it eoBdtttcM, The flgoni tor 
SMtSrktotai w relUbJe; time toe ladU niMo-deto, 
tbfa OuftSm etettarttot ere thoroughly rettaUe. 

TW Catted Stetee 

1 ntMoe ct tb. Chtted Stetee, *W,m, to 
^toeWM»mi*ethen theeenMeed nttoe«* 
r tmMeiwt fa* fane to the 
(Si The tetei ed to ese «rf thirty ef 


RAILWAYS OF THE WORLD COMPARED 



Untied 

Great 




Jtietot 

Britain 

Franc# 

Germany 

Mileage 

206373 

23,724 

25378 

38366 

Locomotives 

68302 

24,102 

14344 

35,023 

Passenger car* 

00390 

54353 

31321 

80373 

Freight car* 

2,406307 

781318 

370300 

092,053 

Investment (T) 

*20367321 

*6,531,751 

*3305,484 

*5,043,641 

Employee . . 

2372371 

763350 

499308 

820,461 

Passengers carried (T) * 

1308306 

1306334 

541342 

1,797,188 

Prt carrtftt—tons jg?) 

2300,190 

8173T7 

208,018 

624,007 

' 

/tolf (a) 

Bustia 

India 

Canada 

Mileage 

8308 

48,420 

80,785 

39,100 

Locomotives 

5330 

19384 

9,068 

5,758 

Passenger cars 

10324 

20,048 

24,704 

6370 

Freight ears 

108,117 

450373 

100,747 

200343 

Investment (T) 

81384328 

*8308,075 

*1364340 

*2,615,102 

Employes 

164386 

771388 

711,690 

184334 

Passengers carried <T) 

82,402 

195,017 

588,180 

51306 

Trt carried—tons (T) , 

43399 

258339 

87,080 

127388 


(T) Thousands. 

(si State roads only 



low as compared with over a billion and a half curried 
on 28,734 miles to Great Britain, and 1,797,188,000 
carried on 38360 miles to Germany This discrep¬ 
ancy Is explained by the greater density of the popu¬ 
lation to those countries, the much shorter distance 
travelled per pa s sen ger per trip, and the very heavy 
workmen’s traffic on steam railroads to European coun¬ 
tries. Moreover, the everage distance travelled per 
trip is longer to America than to any of the countries 
of Europe, 

Freight Traffic 

Perhaps the most Impressive figure, next to our total 
mileage, to the total number of tons of freight carried 
per year, which reaches the stupendous figure of 2305,- 
190300 ton* The next largest total to tor Germany, 
whose reeds carried 634,067300 torn, and tor Great 
Britain, whose total was 317377300 tons. The lowest 
figure, which to 41309300 tons tor Italy* shows how 
that country to wanting to ore, coal and other bulk 
shipments which serve to swell the totals to great indus¬ 
trial countries Uke our own, Greet Britain and Ger- 
msay* 

Buga Capital Investment 

After all. It must be admitted that the most impres¬ 
sive totals ate those showing the amount of Invested 
capital for the various road*, which to the case of the 


♦ ULo rw uq nniMm yin jji i,,*_ uillllll aiUTCS 

whlrh would also Include the prices of 
automobiles and whirl* was strengthened 
by dally rabies of falling prices received 
from I lie United State*. Moreover, It was 
tolt 11 i 4 it dollar exchange, which had be¬ 
gun to rise rapidly to Beptwub^r, would 
full again when the Hummer crops began 
to move Statistic*, however, were not 
available to show the unfavorable trade 
balance with the United State* which ex 
Isietl during the first tiiilC of 1020 , and the 
true cause of tlie rise In exchange was 
not generally known The summer, nor¬ 
mally the selling season tor automobile*, 
therefore passed with comparatively flew 
sules, and the automobiles en route or on 
contract were left to the custom house at 
Bueno* Aires on arrival By the rad of 
the summer there were 3300 car* to the 
Buenos Aires custom house. A 9 Increase 
was avoided, however, by many of the 
manufacturers agreeing to cancel con¬ 
tracts or stop shipments. On April 6 the 
stocks were reduced, to about 3306 ft*** 
to addition to about 2,500 k no efcod-dewn 
cheap can*. 

^Although dating the summer of 1919-20, 
due to the prosperity to the live-stock and 
agricultural Industries, sales of automo¬ 
biles were heavy, nevertheless during the 
summer season Just passed there has been 
practically no selling to “this Itoe. One 
agent reported that he wiik disposing of 
from 20 to 50 cars monthly, as com- 
I hi red with 100 per month previously, while another 
hud sold only two cars to April and none to the two 
months previous. The agent of an expensive American 
car claimed that by placing his price at the maximum 
the trade would stand (25300 pesos) there was little 
profit, due mainly to the high rate of exchange. 

Every year there Is a marked Improvement to the 
roads of the Republic, and the Argentine cities, almost 
without exception, have v< ry good pavements. Under 
normal commercial conditions, therefore, there should 
continue to be a growing demand for automobiles of 
all clnsses, especially with the cheapening of gasoline 
by the development of the oil resources of the Republic 
Thu present stagnation cannot be much improved, bow 
ever, until there is a normal rate of exchange and until 
there Is a great movement of Argentine pastoral and 
agricultural products. In the meantime the agents of 
American firms feel that It is a mistake to stop adver¬ 
tising, altlmugh they do feel that the expense should 
be borne partly by the manufacturers. There In, more¬ 
over, every reason to believe that the demand for auto¬ 
mobiles will continue to grow after the present depres¬ 
sion I* over, and that Argentina will easily require 
each year, for some years to come, upward of 10300 
automobiles of the better class. The largest part of the 
business can he kept to American hands If the manu 
facturera win cooperate with the dealers and continue 
a strong representation to the field. 
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SCIENTIFIC AMERICAN 


Science in Safe-Breaking 

How Modern Technology Works For and Against the Yeggman 

By Roy A. Gilei 


W AR between nation a end*. Disarmament to dls- 
mused If not umiutpUfthed The content between 
the mukero of armor plate nml projectile* lags at timefl, 
ami sword* mv laid aside, i>ro tern, even If they are not 
bummeree] Into plouKhMiiares 

With the planner* of Mute* and vault*, und the safe, 
vnnlt und ixtnk robber*, however, thing* ure different 
Theirs la a war that knows no anoint lee One geeks 
constructively to eml an Immovable object The other 
plana with merciless science und ingenuity to propel an 
lrreslatible, deatnu five force, which In an old eoropar- 
i>nm, Imt an apt am 

Allien on the comdruiilve side of thl* perpetual orgu 
meat are the pollco forces, which include some wonder 
fully efficient private owncy men The police might be 
likened to the heavy artillery or "suicide club," In the 
battle They wage a relentless war night and day and 
the list In long of thorn who have given their Uvea to 
the cause 

Borne writers delight to picture crooks us lovable, 
adventurous characters who, by their wit, make laugh 
Ing stocks of policemen These writers make crime 
attractive, and by miggmtloo keep creating new crooks. 
The crook In real life, regurdlesa of his imrtlcular line 
of criminal endeavor, is uny thing but pleasing A crook 


Cincinnati became "Cflno Slim," a fed halved man from 
Denver Is known oh "Denver Pink, the bundle bum, 1 * 
because when be first started out be used to carry one 
clean shirt as be Uked a change now and then, tie 
later became lees fastidious about bis toilet, “Goat 
Hlnth" was the Wfter of a notorious band of yeggs and 
“Tea" waa hi* right hand bower, “Ten" was called Tea 
because he steeped tea at the "smudge" or camp fire 
while the others brewed "Java" or coffee. The yeggs 
have a language all their own Punk Is bread. Soup Is 
nitroglycerine Jail Is Jug, prison U stir, a gun la a 
rod, n freight train a rattler, a safe Is a gopher To 
«uff a gopher means to blow a safe To Jump ball is 
to lmn, and so on 

To thwart these thieves, who are as crafty as they 
ure cruel, the vault builders have evolved secret proc¬ 
esses for toughening und hardening steel, they have In¬ 
vented time-lock mechanisms, burglar alarms, trap guns 
and have erected vaults, the doors of which, alone, 
weigh several tons. Tliese larger safes, used in the Mg 
city banka are invulnerable to yeggs, but, undaunted, 
the )eggs go merrily on reufltog the little gophers and 
ripping and smashing, destroying and stealing 

Inspector John Coughlin, chief of detectives of the 
New York headquarter* stuff, says of the yegg 


itoder/ locating the place to be robbed and mapping-the 
lay of the land and the ‘get away' He reports to the 
chief yegg. They usually *hlt* the town by breakteg 
Into a garage and stealing an automobile. They arrive 
la town well after midnight Two remain outside eg 
‘stalls' or lookouts, the rest enter as 'Mowers, 1 The In* 
side uwn blow the sate with nitroglycerine obtained by 
boiling down dynamite stolen from contractors along 
railroads or near coal mines." 

It would seem that bank and poetoOce sate-blowing 
would be n game that would hardly attract women, yet 
In these days of equal rights and vices there are Women 
yeggs. To dte two cases 

In the Merchants Bank at Kansas City, Mo,, there Is 
deposited IfiOO reward ter the arrest of Mattie Howard, 
who Jumped her bail, or "lammed/’ Mattie Is also 
known as Mrs. Frank Yonder*. She la 28 yeate old and 
pretty She Is physically perfect and seemingly men¬ 
tally acute. She dreeeea well and makes a good appear¬ 
ance She has been a yegg, police records show, since 
■he waa a young girl She has worked as a telephone 
operator, as a blind to her real profession Her first 
arrest was when she was 28 years old. A Kansas City 
police department circular, asking for Mattie dead or 
ullve, rends In part as follows 



Mil TUs Mfe oflmd wtuml ralteM to the MwtyWn* torch hot wu rofcbH Jtot Um mm by bnniliur m hob *rmd tto so tohlaatto n knob Cratori A MfS af the assn "soph*” type Uawa 
with nitroglycerin* j a pcwt-aO** job Right) A * combination” job, caffiwr for th* tta* of n ltru g lr—i lx to Maw off th* outer door sad of tht mSiIwi toroh to opes the hater lb mil If 

Some results when modem technology Is impressed In sM of the safe-blower 


Is a lower animal who lives a parasitic life He attacks 
you, like a mosquito, at night He steals your chicken* 
like a skunk. lie takes advantage of your womenfolk* 
like a savage, and he hides In dark places and prowls 
around at night like a rat 

Running down the scale of crooks, we find at the bot 
tom, the cracksmen, who are known in the parlance of 
the underworld as the "yeggs." They gave the name to 
themselves. Hie word yegg or yeggman originated 
among the Gypsies and was used to describe a partic¬ 
ularly clever crook in the band 

Of all crooks the yeggs are Jtoe most brutal, merci¬ 
less, murderous and cruet Trer have been known to 
commit murder without provocation. They have re¬ 
sorted to torture to locate treueure and have battled a 
whole countryside In a “get away,” shooting men, 
women end children indiscriminately 

Yeggs are nomadic usd migratory They move In 
packs or "mob*” of from five to ten members under a 
leader or "htghmolwuan“ Like all crooks, they drop 
their real name for a “moniker" or nickname. They 
take them names from a physical peculiarity, usually, 
and attach the name of the town, In which they went 
"on Die gun" or became a thief A fat yegg from 
Omaha would become “Omaha Fatty," a thin man from 


"The yegg burglar Is distinct among criminals re¬ 
garding mode of operation and method of living The 
most sought recruits among these fellows are machin¬ 
ists or mechanics who lose their employment and drift, 
finally meeting none proftesloaal yegg who recognises 
tlie value of the recruit In his knowledge of handling 
tools and explosives, * 

‘These men drift away from relative* and have no 
responsibilities. They make money easily and s pe nd It 
lavishly In some instances they make as ranch on one 
‘Job* as they could earn all their lives at a trade, Hvrir 
homes are cheap rooming bouses and their hang-outs 
cheap saloons usually conducted by forma: yeggs, 

"The yegg has his attention drawn to the small town 
without adequate pottos protection. His intent Is to 
rob a poetofflee or bank. He hopes In case of arrest to 
escape from the small town Jsii which Is insecure la 
most Instances. They resist arrest, tad waver, and try 
to shoot their way out of town If dleeovefod In action. 
It Is general practice to have a receiver of stolen goods 
dispose of loot m k percentage baste. TUs person at 
tends to furnishing bonds and employing ‘mouthpieces' 
or lawyer*, la case of arrest 

“One of the band visits a town carrying postcards 
and pores as a vendor He makes observations as a 


“She win be found with bank robbers, poetofflee rob¬ 
ber* and smugglers. Often goes out on the Job dressed 
ns a man and may be now disguised as such. 8be te a 
leader and planner of the moot dangerous type. May 
now have befr hatr auburn or any other color Natural 
color Is dark Mood*. Bom, Preston, Idaho. May work 
as telspbone operator Oars should ba taken te making 
arrest as she would net besttste to commit nmr d sr at 
any time." 

Margaret Brooks, wife of Harry Brooks, Is res pected 
of yegg activities, gh* and bar husband are both hald 
te Pittsburgh on a cfaargs of murder, 1a connection with 
the killing and jotting of a m—anger for Boggs A 
Busht s deportment store. TUs Job netted the per¬ 
petrators 

Police departments and tbs manufacturer* of safes 
and vaults object< to detailed descriptions of mechan¬ 
isms and foanufacturers 1 p rocrea te bring printed In me¬ 
diums of general circulation. It can be aatd. however, 
that te the time of the early yegg*, before the automo¬ 
bile days, when railroad handcar* Were often the maane 
of getaway* an ordinary dri& would bore a bole te a 
sate. There are Mm now which will tern a drill bit 
When the acetylene tore* whe Jtooagbt tote g—nc ri are 
the yegg promptly adopted it as boeompaayteg Utatetr*- 
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tldb* win *ow, What ha* been Moon* 
pushed W the betid*** lit resisting this 
torch la shown la tbe tallowing cast. 

September 27, mi, krft of 8. Kaplan k 
Company, New lort, Tbe outer door of 
the sate Mown open with nitroglycerine, 
torch waa used on Inner door, made of a 
Mar proem “fireproof” steeL This door 
successfully resisted alt efforts of the 
cracksmen, the torch falling to affect It 
materially, Tbt yeggs failed to get *200,- 
000 In money and securities which tbe wife 
contained. Three sates to th« lofts of 
SL J, Bass, tilvenunlths, 618 Broadway, 

New Tork City, recently resisted acety¬ 
lene torches In similar fashion. 

The best products of the sate builder's 
art are the massive vaults in the big bank¬ 
ing Institutions These are of steel and 
concrete construction, with ponderous 
doom hong on a balance which permits 
their opening and closing by no more ef¬ 
fort than can be exerted by a small child. 

They are protected by Intricate time-lock derices and 
burglar alarms The yegg Is yet to Jive who can even 
make an Impression on these vaults. They have never 
even tried to any extent, most of these vaults remain 
unmolested. Hie yegg realises that he cannot hope 
even to get near these safes and could he get near them 
bis efforts would be futile. In these safes his force 
has met an immovable object 

Often In the cnees of ordinary commercial safes even 
the larger kind, the strong boxes have 
been known to yield to a sledge hammer 
In the hands of what might be termed a 
“fancy Sledge swinger** The combination 
knobs have been knocked oft with the 
hammer and the tumblers of the lock 
worked through the small hole, where tbe 
knob bad been. 

The thinner sheets of steel used on the 
backs of some safes have yielded to a de¬ 
vice known as the “can opener” pictured 
to the accompanying Illustration This 
to fashioned from u crowbar or wagon 
axle, and given a specially tempered and 
p r oc e sse d point and cutting edge This 
device is never used by a yegg, but a class 
of cracksmen has sprung up who make 
uae of it. It has ripped sheet steel. Just 
ns a can opener rips the top of a sardine 
box. 

A Joke In the sate boldness Is a small 
safe in Wichita, Kansas, won by Its owner 
as a prise for tobacco coupons. This sate, 
because of a defect to construction which 
allows the force of an explosion to blow 
out, a* a charge would blow out of tbe 
braille of a gun, has resisted four nitroglycerine explo¬ 
sions In tbe last 19 years It has twen hammered and 
banged and bungled about but no yegg has ever opened 
It It would nut resist acetylene gas, however If any¬ 
one ever turns a torch on that safe. It will probably 
welt and run out under tbe crack of the door The 
material of which It Is constructed Is so malleable as 
to be almost plastic 

Writers of lurid fiction and drama love to tell of the 
“Altas-Jlmmy-Valentlne" type of cracksman, who works 
on strong boxes with no tools but bis lily- 
white hands. He U supposed to be able 
to work tbe combinations of antes by sense 
of touch and hearing. In the pictures he 
is seen sand-papering his fingers to make 
the nerve ends acutely exposed. Few of 
ttwoe men exist. Ten weeks ago a certain 
authority believed that nene of them ex¬ 
isted. But they do exist, and here Is the 
proof 

June 22, 1921, three combinations on 
three differe n t sates to the office* of the 
Sinclair Oil Company, tenth floor of a btg 
office buikUhg were worked either by sense 
of touch or hearing. No finger prints or 
* other cMtars were found. Ttm Job netted 
tbe perpetrator, and it is believed there 
was but one man on this Job, *20(M)00, to 
stocks, bonds and money. To reach the 
safim this man had to pick tbe lock at tbe 
sheet door, elude watchman and acrub 
women, make Us way to tbe tenth floor 
and pW the locks on doom teto and h* 
t**s» office* Soar doom to.au. Betide* 
ofrtalhg ft* eatee, this prowler picked the 
kdi ti tiwdiWl disks for good maasm, 

““ jMtfltttisd of them sate* **rt 
*know* to woo* man Three 



Tbe "can-opener.” This tool ripe strong steel plates just as the familiar 
kitchen lmpfeawnt opens the sardine box. The attack Is made at 
the rear of the strong-box 

clerks knew one combination each The combinations 
were not to any of tbe desks robbed E\ery Indication 
potato to one fact, and that Is that the cracksman 
either felt or listened Ms way Into those three safes 
during some period of time between Saturday night and 
Monday morning. He worked either with gloved Un¬ 
gers, or had painted his finger lines out with collodion 
In the annals of crime this successful triple sate Job 
stands out as the cleverest ever recorded. 



The effects of a nitroglycerin* explosion on a triple-plate 
steel safe 

A peculiar misunderstanding resulted In tlie accounts 
of this masterful sate robbery effort finding Its way 
Into the newspapers. It had been Intended Hint the 
case should not he given publicity. Ism a use, hn\1ng been 
unusually successful, its being published would tend to 
suggest further crimes along the same line, or ut Umst 
further attempts, for tew men Uve who could dupli¬ 
cate It 

But—a reporter was browsing around the Old Slip 
police station He heard two detectives talking and 



A eompfet* outfit ter the *y*gg* job of ope nin g • gate withoot the ns* of the 
acolyte** torck Tho e*t ce mp r la ee coo fame** ooe drill, on* wrench, 

on*v - -- - “ 


two bottles of 


i to, one eeiww-driver,_ 

* 85 * 33 - 7 *“* 


went back and wrote tho story. Through 
a mistake, tbe source of tho Information 
was given as tbe Pinkerton National De¬ 
tective Agency, which has never been 
known to give out newspaper information 
In the muny years it bus been to operation. 
The lost thing In the world this agency 
would have discussed with a reporter was 
this particular robbery However, the re* 
porter hud it, and through a general spill¬ 
ing of the beans the agency gut tangled to 
the publicity 

Our friend the Inspector has said that 
yeggs often make us mm h on one ante rob¬ 
bery as they could earn In a lifetime at 
their trade BUT—when they are out of 
JhII— which is seldom, for most yeggs 
Spend most of their lives to penitentiaries 
at hard labor—they endure hardships that 
tew men would care to wish upon them¬ 
selves. Drinking alcohol out of a tin cup, 
or taking drugs to steady their nerves, 
they live between Jobs and arrests, hunted, 
(unrated and hounded. Carrying nitroglycerine In a 
rublier bottle around their ne<k, or more carelessly 
handling dynamite and Ums deadly **Ht>up," they are 
itlwuj s in danger of meeting a swift ami rather a 
scattered death, even If thej escape bring perforated 
by ii police Hnlj**r or watchman The record of * Mich¬ 
igan Hhorty”—a sour-faced, open-shlrted artist—should 
deter all who might have ambitions to go u yeggtog 
The record follows, abstracted from the New lor* 
police file: 

Number of picture In gallery, B-41639. 
Name, Tliomas Murray Allas, Michigan 
Shorty, John Mu<k, etc 
Criminal record (oh far as known)— 
1808, Allegheny Ok, New York, receiving 
stolen goods, Elmira Reformatory 
1900, Broome Co, New York, 59 days, 
County JalL 

1009, March 20 , Fllluiore, N Y, post 
office burglary, 5 years, Atlanta Peni¬ 
tentiary 

1915, burglary, post office, Snake Hill, 
N J penitentiary, one year 
1915, February, Wilkes-Barre, Pa^ sus¬ 
pect, no disposition. 

191 \ April 1\ Philadelphia, Pa^ sus¬ 
pect, discharged. 

1910, April 0 , as Thomas Murray, New 
York City, burglary, discharged, Magis¬ 
trate Breen, Police Court 
1939, June 1, as John Murray, New York 
City, safe burglury (fugitive), delivered 
to tho federal authorities, June 10, 1020, 
no ftoul disposition of case 
AN In all. tho yeggniun’s lot Is not « 
very happy one, and the Ibrills and excitement are of 
u very low order Indeed. The risks taken by the yegg- 
man arc ho great, and the chances of making a real 
“lmur so slim, um to make the game a jtoor one at heaL 

Wire Rope Fracture* 

rpilE mnthetnntlcul principles Involved In the exam- 
I Inutlon of the strength of steel ropes and the frae- 
lure of wire ropes open up questions regarding which 
no general agreement lias yet lawn obtained. Dr R M 
llorshiirgh bus made « new contribution 
to tills subject, and touched on some con- 
IfO'Prslal questions. 

The experimental work was curried out 
at the research laboratory of Messrs, 
Brunton, Musselburgh The usuul method 
of determining the forces Is hy resolving 
them both vertically and horl son tally by 
the u*mtl statical method This method* 
It Is asserted. Is bused on an incorrect 
hypothesis. The effect of combined stress 
was considered experimentally and theo¬ 
retically In the paper With regard to the 
modulus of elasticity of the rotte. the au¬ 
thor pointed out that this has been con¬ 
fused with Young's modulus. The s tr e ss 
strain curve of a rope, to contrast with 
that of a structural member, can be repre¬ 
sented by a tingle function of one variable, 
and the gradient of thU function is the 
rope modulus. An analytical expression 
was given, and the fitting of this to the 
data was discussed Finally the author 
dealt with tho wires of steel haulage ropes 
to actual use 

This work should prove a valuable con¬ 
tribution at a time when we are testing 
all manner of things to preclude accidents. 
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"Alabama” attacked by a StOO-pouad dentition bomb, Sh tti Tk* "Altbama" be she appeared after trifcif riutitered end Mik by army Uars. IWtirttag 

the «Up u Men from the eIt. Note the split* ef fragments la ef the hnll belew water U watched tv tale frightful wreckage «f dirk* masts and smoke 

over wide area atacka aheve water 


The 4000-Pound Demolition Bomb 


A Means for Detonating 2000 Pounds of T.N.T. on a Selected Target 
By Major William A. Borden, U. S. A. 

Chief, Aircraft Armament Division, 

Office of the Chief of Ordnance 


A FOUR-THODSANIVPOUND demolition bomb, the 
largest bomb ho fnr produced In the world, was 
recently tested by the Army Ordnance Department, at 
Aberdeen Proving Ground. This bomb represents th# 
latest development In n systematic program which Is 
being followed by the Ordnance Department In the 
preparation of armament fur aircraft, and la Itelleved to 
lie the most powerful and efficient weapon of Its type 
produced by any country 

Wien bumbri were llrst used with aircraft they were 
comparatively suiull, but with experience In testing and 
use many tjpe* have been developed until they now 
differ widely In const ruction ami vary tn weight from 
a few ounce* to several thousand pounds. During the 
war tlie largest bomb manufactured In this coimtry 
weighed 1100 pounds, and some produced abroad 
weighed as much us 2000 pounds. Shortly after the 
signing of the Armistice a careful study wus made of 
hrmihs hy a board of officers appointed bv the War 



A rfs-Caat w lto nl • ISIS , « , M IhmUUw InA 
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Department, and as a result a program waa prepared 
which covered the development of all types of bomba, 
some to be even larger than thorn used during the war 

For several yean the Ordnance Department has been 
engaged in perfecting the designs of the smaller bomba 
and until the present year no work was undertaken on 
bombs larger tn rise than those weighing 1100 pounds. 
During this dine all bombs obtained from British, 
French and German sources during the war wars 
studied and tested. 

When It became known that extensive tombing tests 
were to be held with the ex-German ships, turned over 
to ihlK country, it was appreciated that these tests 
would afford n great opportunity to obtata Information 
as to the value of large demolition bombs. As a result 
tlte development of a 2000-pound bomb wus Immediately 
started, and In a few months the production of several 
of this type, tyr nse In the bombing maneuvers, was 
completed These were used against the ex-German 
ships and the ex-U 8 S. “Alabama" with highly satis¬ 
factory remilhf from a tomb-design standpoint, but 
nine© It wus realised that bombs oven larger might be 
required to destroy tto largest nnvul targe 1* or de¬ 
molish land targets, such os great munition factories, 
Hca-coust gun einjducementH, railroad terminals and 


These bombs must be equipped with two fuses, out 
In the nose and the other In the tall, so that If one fills 
the other will function. Under certain conditions the 
fuses most be furnished with delay elements so that 
on Impact the bomb will have time to penetrate before 
It functions, as, for Instance, in the esse of an attack 
against a manufacturing plant. Where only surface 
destruction la desired the fanes should be set for in¬ 
stantaneous action upon Impact For example, when a 
city is attacked and thh tomb strikes In a street. It 
should function instantaneously, no that the force o € 
the detonation will not be absorbed in the formation of 
a crater bat will be directed as a blast against the walls 
of the adjacent buildings. Alan, for surface effect, frag¬ 
ments of the bomb cose are particularly effective, but If 
the action of the fuse permit a delay, the bomb wilt bury 
Itself, and when It functions s large number of frag¬ 
ments will be caught In the crater and be Ineffective 

In attacking naval targets the moat effective results 
are obtained when the bomb strikes dose alongside a 
ship and the fuse delays the detonation until tbs bomb 
readies an appreciable depth It then acta as a mine 
and blows In the side of the ship. 

When the target Is a line of communlcatioo, each as 


storage depots, it was decided to extend the develop¬ 
ment program already outlined to include the design 
uf a 4000-pound tomb. 

Of all bombs, those of the demolition type have the 
widest held of application and are therefore of great 
military Importance. They curry a large amount of 
high explosive, the cliarge being from fiO to 60 per cent 
of the total weight of the bomti, and when they strike, 
a terrific blast Is produced h\ the detonation of the 
charge, which, within Its destructive range, causes trw 
meudou damage 

Demo&tUm bombs are used la attacking mannfhttur- 
tag plant*'of all types, storehouses, ftnnwl^i dumps, 
ralltaadm rallropd terminals, docks, locks,,naval vessels 
of all txpea and Mtilar material targets, Tn^toesbtag 


of all type# and Mllar material targets, ttttg 

any of these okfactivea that rise of bomb la usainHtiab. 
will instate, If ffosaiWa, pot partial but comp lo fr ilU g lm 
tton of the tatyfstv ^ * 

To the Average p e rs sd. bomba are merely law* Atn? 
unbans filled wttfc.rigne sort of exptorive, bat to titok* 
engaged In tbeir dndgkjbty are very compgeati* 
onlsma which must MtfCetrtaln vary Mite require¬ 
ments. V 

in designing a dmaan bomb the main object If to 
produce a bomb hod* whfittwUi bold th *>g rpos¬ 
sible amount of high add yet hestypng Uttoogh 

to withstand Impart wra^a target^y ayy to flyfra tai 
it, When a factory ta UtHwkylAtaoasfc^ 
oT damage la produced* it OW OST 

Si £Z ' 

has reached the ground floor or haaetpeBt, for egg* w# 
fore* of the detoAatioa bitty bants tt, tipflri 

Of comm. > toab o t tht> typt w01 un p fr Mtrat * MW, 
•naor, but nratt M M 4 mIcm SitlftMlf 
tft, no/ ud floor* of tbo -fMtocr <* JrtM 
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* tm& o* atflMtd* a lavfft tfttef rifec* u 

Sji Mnd oft Mootmt of tba roralttoyg f— 

dUSeAtj of iftrtortng tbe fotdH and to 

protot* tfefe i *Ufbt May u required, 

enabling ttta bomb to bury Itoelf before I 

Thd ftmq» moat be ao designed that the 
bomb can b* carried by airplane with 
perfect jftfgty, for in the event of a crash 
the atfbty dariose In tbe fuses moat pro- 
dnat the bomb from functioning Also 
fin ease o t a forced landing when It In 
X tawdry for the safety of tbe airplane ■ ■ 

to rel wum Ita load of bomba, tbe mech TWa fa an 
antaa of tbe fuee most allow them to be 41mrds«* 
dropped *aafo M wlathe 

ft daatgfitfig the bomb body careful 
consider* Uoq must be given to adaptability to stowage 
of the bomb In tbe airplane, to Its proper flight and to 
eOrifttt Didst effect Tbe structure of the preeant air- 
pianos req ui res that large bombs be carried outside the 
fueftaga, but since tn that position they offer added 
festStano to tbe passage of the airplane through the 
air, a “stream line** form should be used if possible 
This “streamline* form is also of advantage since it 
tends to glee high striking velocity and reduces the 
titae of flight All bombs must fly true and to Insure 
thla they are guided In their flight by four fine, prop¬ 
erty proportioned with respect to tbe body and attached 
to ft The directing of blast from the detonation of a 
charge in a bomb Is approximately perpendicular to the 
ext eri o r surface of the explosive, and the 
bomb case should be so designed that 
tbe maximum blast will be In a horizontal 
ettroettop es this la moot effective against 
the urtUa target 

finally, glut bomb as a whole must be 
destined ao that it can be produced In 
quantity In thla country utilising such 
fagftQttes as will be available for its 
manufacture in the event of war This 
last consideration Is of tbe utmost lm 
portance 

With these general requirements the 
design of a 0000-pound bomb was under- 
taken, Tbe results obtained with the 
2000 -pound bomb bad been so satisfactory 
that this bomb was used as a guide 

The pictures show the bomb as devel 
oped It is 13% feet in length and 2 
feet in diameter The body is a cylinder i 

of steel tubing each end of which Is 
closed by a steel casing tbe nose being 
brought to a point tbe rear end befog a 
slightly corn ex plate ribbed to cany a rim over which 
the cone of the On assembly is fitted The fln assem 
bly is made up of four large Sheet steel fins riveted to 
a sheet steel cone Tbe fins are braced in two places 
by steel tabes extending between the fins and riveted 
to them Tbe fln assembly la held to tbe body of tbo 
bomb by a steel tube which extends backward from 
the rear of tbe body, a nut on the tuba engaging against 
the rear end of tbe cone and forcing the cone over the 
rim of foe casting at the rear end of the bomb 

The bomb is equipped with two fuses one In the 
nose the other In the rear and of the bomb body These 
fuses can be equipped with delay elements as desired 
ao that instantaneous action or delays of a few hun¬ 
dredths of a second up to set^pU seconds can be ob* 


omouvAL oftou*o level 

I o«* eg voo 
C or earth 

£ oaruttco a 


TWa fa an exact cra s s s ec ti on of tbs crater caaaed by the 4000 pound bomb at 
Aberdeen Proving Ground Tbs soil, falling back after the explosion, partly 
Ala tbe crater and forms an cmkawkmsnt or rampart around its periphery 


talned The fuses have the usual wind wheel *ufetv 
feature which operates as tbs bomb fulls the wind 
wheels releasing the firing pins ao that in impact thi 
primers in the fuses will be struck and the bomb 
detonated 

For attachment to tbe airplane two lugs un provided 
which are bolted to the bomb body at equal distance 
from tbe center of gravity and spaced to fit tlit carrying 
device 

The bomb though designated as the 4000-pound demo¬ 
lition bomb actually weighs about 4800 pounds and has 
a main charge of about -2000 pounds of TNT The 
design was drawn up by the Aircraft Armament Dlvi 
ston In the office of the Chief of Ordnance, at Washing 
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la practise tht fti and fun mm not aaaamliM to thm bomb until tho body \m atUchad to tbo 
airplane Th* shot tnwk U used In maneuwring the bonflt under the airplane A 25 SO and 
100-pound bomb are shown for eumpariaon in ilia 

The bomb completely a sse mbled resting on a shot truck 


ton the produtllrn of the metal parts was lmhdled bv 
brankfortl Arsenal Philadelphia Pcnnwlv tnlu ami tho 
loading was done at Pica tinny Arsenal Ih>vcr Mw 
Jersey 

Tbt, bodj was prrimbl} the largest ctntalntr evi r 
loaded with high explosive and one wwk was required 
for the filling of <Hith bomb Tho ex| h trfvo TNT U 
melted and p< ured into the cast in Inmtmnttf time 
bring allowed for each increment to solid!IV Iwf m tho 
next U added It Is Interesting to note th it afh r Anal 
pouring the chargq whs four dnjs wnd m r* In cooling 
while only about six hours ux» necessary for the charge 
of a 10-lnch shell to cool 

The testing of the bomb took place as h is beta men 
Honed at Aberdeen Proving Ground -The largest air 


| plane available at this time was a Handley 
Page and Du quod Ion natumliy arose 
first a* t> whether it ciuld lift si> great 
a load and second «m t< wlmt effect tbe 
rUciisH of M much wi IJ t hU nt c ne time 
QnS w mid have u[kd it A lm ih I ided to 
hi Igtit with inert muteriil w ih tl erpfore 
used first to test the airtime and the 
carrying device The airplane t*k eff 
HiHcessfulIy and the hi mb whs rirqpcd 
h ltliout Apparent difficulty Tlie officer 
f the Air Service wh» piloted the air 
— plane hinted that whin ll« ImuiI>wu* re 

[ bomb at lutsed the airplane ah t up nl >ut twenty 

hi, partly fett hut the eflfc i w ih n greutei than 

rlpfcery that from a bud bump often <nc untured 
In ff\lng 

With this problem dW|ssid of everything wrh ready 
f<r (lie final fat A 1 tided bomb wus t tken up and 
rclemnl fnmi an altltuck of 4000 fat Th* ri»* rvlng 
party was statU ned fer safety In a t<wir fully <2000 
vardn fmti tht p» lnt if imp tit lut eun it Lids dls 
tancc cNery ftuturt if the test was clearh discernible 
ihe Is mb fell jierfally without appurent om Illation 
und to them wntU tng ajtfsand like a large pencil 
dr p|dng fnm the sky When It shuck u gnat mass 
i f eaith und dense bluck miukc was Id* wn up hundreds 
of fat In the air and several secinds later tht crash 
of the detp&atkm mil bed the ol m r\i rs. 1 he he mb was 
eqnlptied with* a abort delay fuse which ull wed It to 
penetrate *rt least ten feet before it detin tied Tbe 
formation * f tho crate r ram thcrid to a 
certain extent the blast or cnt<mutton 
from the detonation so that It was 
scarcely fill at the observation print 
The pilot and obmrvir of the airplane, 
however th mgh 4000 fa t abo\t reported 
that they felt u dec Idtd bump 

fho crate r fonuctl w as Immediately In 
spectcsl und its at is arum i Is clearly 
shown In the pktumi und sketch Ah tho 
crater whs apirouihed It np|Murcd like a 
small firt The eirth fr m thi crater 
had been threwn cut forming a rampart 
flu fat hi^h around th* edge 104(1 cubic, 
vinhc cf earth hud been displaced and a 
h k 1 > fa.t Ulow the trij.(nul uurfnce cf 
the gre und and 05 feet in diameter had 
l>e« n 11 ihtc d < ut fi Is w ih j r 1 ibh the 
uh«d to th* hiixcst (.rater ever pi mIii *d lv a xjnjJr 

25 50 and J>r y> ni t inriJ* uni or uni tie enter 

Jaihtd fritfiJtnt* if the I nl «. wire 
f und, vurvln/ In wilglit f n u few 
c unu A to wvcrul i* unds wlkh uLafost 
n material turgel would hint added greull> t> the de 
kI native tfferI if the WhsI 

l*urtl<r tests of th* 4000-pound It mb will he made 
t usts rt In more ccmplrtcly its d< strut (let (ffat but 
nsl bring tin r*suits Mlmidv ol>t dned ind tlu forgets 
„nlnst whf li It will be used in flnu f war If N doubt 
f ll If ib mb if greater welUit will be c*nstrutted for 
aomc that 

WltiusseH cf the diHiructlcsi cf the (VafrliMlind 
and Alilumu wen deeply Imjnhstd Iv ft* wetk of 
the tcmliH b th In wHiking (he Kiiwrsiiu turc and tn 
sinking tlu shits b\ crushing In the hull h»l \v wuter 
Tlu t rg*tM It Is true were anclu red but out against 
this Ih tht fut that ntri U bombing U u ompiritlvely 
new art capable tf gr* nl dcvtl ipn ent 
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Leading Armies of the World 

Comparison of the Active Armies, Trained Reserves, Available Manpower and Field Artillery of the Five Leading Powers 

I T la ft rather formidable taak to attempt to make a mated by the War Depnrimmit, la 8388390. This Afore the grand total shown In oar table. The enormous total 
reliable comparison of the strength of the various Includes about 188,900 reserves, consisting of the K*» available manpower of military age of 25300300 flan 
military powers—this for the reason that the late war, tlonal Guard and the Officers' Reserve Corps. At pres- for Great Britain la to be explained hy the large ektsnt 
and the reduction of forces since the war, have made ent there Is no enlisted force in the tteeerve Corps. In of the British colonies, hat mostly It Is due to the te e m - 
•o great a difference In the strength and composition addition to these, there are 2347,000 (estimated) non- tog millions of India These Agates are estimated hy 
of armies, as cotnpurod with pre-war times, that only enlisted veterans of the World War The total available our Army Intelligence * end to arrive at a total, there 
to the officers of onr Military Intelligence are the facta manpower of military nge to the United States is eeti- was taken fi per cent of the total population to Into, 
known with any close degree of approximation. The mated by Army Intelligence as 15,700,000 20 per cent to New Zealand, 12 per cent to the United 

table which la herewith published is made up from Kingdom and lfi per cent In Australia and 

their statistics and represents the very latest figures Great Britain South Africa All these percentages I mp ress one a* 

that are obtainable as we go to press. The totals are It will ba noticed that Great Britain Is credited with entirely reasonable 



Ths above comparison shews the relative strength of the armies ef the leading nettone, as aethn ats d hy the United States Army enthmtUee 


given for tire strength of the active army, the strength an active army of 62&0OO, but It should be understood * Mms 

of the trained reserves, the total available man-power that this includes 274,000 white troops of the United Hie active' french Army has a strangth of $84300; 
of military age, and the total number of field fuss with Kingdom, of which 900300 are serving at home and and the strength of the Mined reserves toctoded to 2$ 

the active army - 74300 are serving in India and are paid for hy the classes to A42030(X The total available manpower of 

Indian Government The rest of the British total, or ndhtory age tq 8304300 1 and the total number of gOfiS 

Ths United States 351300 of the active army, are colored troops, the bulk with the estate era* to 8*40. It should be ufiderftood 

The strength of the active Army of the united Stahto of which, of course, are to India. The total of 6316,000 with ragapd to this artillery that d»fi to tomtofefttosd 
as recently fixed hy law. Is 187387 officers and into, trained res er v e s of Great Britain Includes an estimated orgaatotiffth alf of the gens in art mann e d , The 
This body Is provided with a total of 300 field gifts, total of 6300300 veterans of the World War and H6300 large ppoftlrtfty of fts tftdfisd t essr vd S of francs and 
By field guns must be understood mobile artfflery, up uwm of ths Begular Ariny Beserve, the Specia l Mm to tha,bftal. r fts gompr of ^military ego to Tesy 

to and Including that of B-toch caliber The heavier and the Territorial Army. The total of fistt gift* of ftgttfiftnt Ml gMMfr Of the toprtoft tofoft 

artillery, whether caterpillar-mounted or on railroad the British Army, up to 64acfc caliber, Is sspftetod at Stags by ,thrift gplBto'pmfttoto* ft. the mcftM toftv 
mounts, or designed to be transported to the fro n t and 864 gone with tto British Ariny to the United Ktogficn \ „ * 

fired from fixed emplacements, U not included to these only. The number ol guns outride of the Untogd tog* ^ ' *Wy * 

300 guns. This r o e o rvation appUee to the totals of the does is not known. To be added to this are Mfi gmm to Thr'Mftftgth of the tottr* AlftT C# ftfttytolBWPl 
gone of all the armies included la this table. It will be the hands of British Artlllfcy unltt eervtng to India sad hsfatod to to a trained A matos of 43*3601 s Wjtitiy 
seen that the strength of oar trained reserves, ss eeti- with the Indian Army, the two Rons together glvtog torg* them toil of STrampa The totht aveBahts umto 
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»«*•* 8t» BrfWfco, and tb. tottooorabw of Md 
Aa a ta# «an to Tnag^m/ti % part of 
5 *j|ta aaa M ta m aA dot to alnriatanPiaa otnulit- 

* t * 11 

m w* jtil know, tu required under the 
Tm ttjr pf Vhrsstito to i*Hm* bar base m to an 
sfittotoMtfc of 10*000, end this Me now been done. 
Vmm of trained wnwn , in our table, them 

4**!f**k fbub to to be explained by the fact that no 
oraabjaeil feearyee areaUowod to Qemeny by the Peace 
l#6fv* to the other band. It la estimated by ouy Oov- 
trwpm that tbere are in Germany today <000,000 
trained u na rm* out of a total available ua«HPOw«r of 
ftfc l^Hbna The total field guns la Germany today 
V* St*~ ®bta email figure shows how Genpany baa 
aarvted out tbe prottetons of the Treat/, which called 
either for tbe aomoder or deetructktt of Ita artillery. 
According lo figure* given out by tbe Disarmament 
Offifoltoto, Oertnaoy baa deetroyed 82,000 gone. 

Japan 

Tbe strength of tbe Japan tee active 
infcy la 80*000, and the estimated 
strength of her trained reserves is 1,748,- 
000 out of an estimated available man¬ 
power of *51*006 In this matter of 
trained r es erve* then. It is evident that 
Japan does not stand in nearly so favor¬ 
able a position aa France, Italy or Great 
Britain. The total number of field guns 
with the active army le 1172. 


The Smaller Wadena 

Although they are not included In our 
table of the five leading nation* figures 
for Belgium, Holland and Portugal win be 
ef Interest They an aa follows Bel¬ 
gium has an active army of 120,07* a 
trained r es er ve of 26*00* an available 
manpower at *12*000 and 772 field gun* 
all of which are not manned. Holland has 
4*000 In her active army. Including 2*000 
organised mill tla. She has 26*000 trained 
reserve* a total available manpower of 
*00*000 and 171 field guns. Portugal's 
active army Is 61,00* her trained r e s er v es 
€2*00* Her available manpower la 022,- 
4)0* and there are with the active army 
202 field gun* 

St will be noted that our table takes no 
account of guns hi res e rv e- this for the 
reason mat hitherto these figures have not 
been avalist** The various powers ap¬ 
parently are reluctant to make them 
known. The res e rves of artillery are nee* 
easarity very large; aild because tbe 
greater part of It Is thoroughly up-to- 
date It is not likely that It wIU suffer 
any melons depredation for many years 
bacon* 


ship to have gegreft turbines (Brown-Curtls type) and 
gmaU-tUbe boiler* No modal details of her steam 
trials have been publtahed as yet, but It is known that 
she developed nearly 16*000 shaft horsepower and a 
1g*ed of 31 A knots on a displacement of 44,000 tons— 
thgt 1* 3400 tons more than her normal displacement 
to less than eight year* therefor* the "record" figure 
aeta bHsh s rt for the “IJotT bis been more than doubled 
We# Is tbere anything to i ndic ate that finality has been 
reashed (n this particular Ifoh of naval progress. The 
“Hood," |a her turn, will ba.Aftipeed by the six battle* 
cruisers ho* under cobeCnjctph for the United States 
Navy, Owing to modU^gtfofi* In their armor and 
underwater protection, the weight of tfam* vessels has 
been Increased from 85,200 fous to 43,500 tons. To 
achieve the designed speed of 88M knot* the ma¬ 
chinery, consisting of turbines with electric transmis¬ 
sion, will have to work up to 12*000 shaft horsepower 
—rather more than five times the figure for the battle¬ 
ship “Arison** 1 which as late as 1010 was the highest- 
powered vessel in tbe United States Navy 
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THE LEADING ARMIES AT A GLANCE 
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This lucludos tbe 200,000 white troops serving In the United King 
dotn and 74X100 serving In India and paid for hy the Indian Uov- 
ersiMfit The remaining 851XHX) are In India and on tbe Hhlne, 
In Uesopotnnl* fillesl* Palestine, and elsewhere 
Includes 6.UOOJOOO (estimated) non-enlisted veterans of World War, 
and 216,000 Regular Army Reserve, Special Reserve and Territorial 
Army 

254 Guns with British Army (United Kingdom only—others not 

known), 

846 Ouns In hands of British Artillery units sorting In India with 
Indian Army. 

No organised reserves allowed Germany by Peace Treaty, but there 
are estimated to be 4,00*000 men who were In her former army 
All guns art not manned, due to skeletonised organisations. 

Includes 18*200 trained r e s er ve s (consisting of the National Guard 
and Officers* Reserve Oorp* No present enlisted force In Reserve 
Corps), and * 547,000 (estimated) son-enlisted veterans of World 
War 

Estimated. 

Of total population in Indi* 0% has been taken for this estimate 
Of total population In New Zealand, 20% has been taken for this 
estimate. 

Of total population ta United Kingdom, 12% has been taken for 
this estimate 

Of total population In Canada, 15% has been taken for tills estimate. 
Of total population In ineitalU, 10% has been taken for this esti¬ 
mate. 

Of total population la South Afric* 15% has been token for this 
* * estimate 



Equally remarkable is the advance which has been 
registered In tbe steam rar e r of light cruisers. For the 
time being tbe reeogd w this respec t la held by tbe 
"Bawttn*” a vsmsi of 9750 ton* completed last year 
and now serving as British flagship in Chins She is 
fitted with geared tiuttoSS of 6*000 shaft horsepower, 
which give bw * s p ee d df 80 knot* Tbere are four 
Ships of this das* one of which, the “Effingham,’' Ur 
bonding at Por ts mo u th and not yet launched. Two 
further tight orator*of new type are now completing 
in Engla nd, namely, the “Enterprise" and “Sknerald ” 
Both were laid down only a few months before the war 
ended, but are good deal of work had been done upon 
torn they euMvud tbe wholesale cancelling of con¬ 
tracts wkl# followed tbe signing, of tbe Armistic* A 
Ahftrd top of the same das* tbe “Bupbrate*" was. 
to teve ty scranpe* Tbe “Enterprise” and “Emerald” 
towemfit a mm toerating type of light cruiser. They 
FwttottMd to ut aa scouts and screening cruisers 
for the British battle-cruiser fleet, a service demanding 
speed conriderably superior to that of ordinary light 
cratoe* At the same time it wag stipulated that they 


were to be of moderate displacemsnt and to hate tm 
armament powerful enough to deal with the latest G* r 
man light cruiser* which had*a broadside of five M*- 
Inch guu* The "Enterprise” displaces about 6000 tons 
at normal load. Her length over all Is 505 feet, her 
extreme breadth 54% feet and iter moulded depth 20 
feet 7 Incite* It was ascertained b> experlracntfl with 
tank models that the desired six**] could not be reached 
If anti-torpedo bulges were fitted and consetiuently this 
form of protection was dispensed with Rut to min 
Imlse as far as possible the tfumoge from torpedo or 
mine explosion, tlie Issuers are divided Into two widely 
separated group* one group being placed forward and 
the other group well aft. The hull is also pluced very 
extensively subdivided Oulng to the peculiar spacing 
of her three funnel* tbe 1 Enterprise * I tears a strong 
resemblance to tbe battle-cruiser Lion” She is en¬ 
gined with Rrown-Cartls geared turidnes developing 
tl*e enormous figure of 80,000 shaft horno]lower through 
four shaft* and a speed of 24 knots Is confidently an 
tldpated Her main battery comprises seven 6-Inch 
CO-calibor range-finding guns — of which 
five are on the ('enter line and one on 
either beam This gives a broadside of 
six guns and an end-on fin* of four guns 
In addition, there will be the usual amt 
aircraft and machine gun* and twelve 
torpedo-tubes on trlple-dm k mountings. A 
deep belt of 3-lnch high tensile steel cov 
ers the sides in wav of all miuhlttery und 
boiler «j»aoc* and in reinforced hy a 1 lmh 
upper deck The absern'e of an anti-tor¬ 
pedo bulge, to which Iho British Navy lutn 
learned to attach great value, Is considered 
a serious defect in these two ship* War 
exiierience did not bear nut the assumption 
that high speed Is itself a protection from 
submarine attack. Two British light cruis¬ 
er* “Nottingham” and “Kalmouth,” were 
torpedoed whilst steaming at 24 to 25 
knot* and xlg sagging, and there were 
other cases of sliljis being lilt by torpedoes 
when traveling at full speed 
Just as the “Ilood" will shortly be out 
classed liy the U 8.8. “Lexington” and her 
sister* so In the near future will the 
“Enterprise" have to yield her place as the 
fastest light cruiser afloat to tbe new 
American vessels now building These 
ship* 10 In number, will displace 7100 
tons and have geared turbines of 20,000 
shaft horsepower for a speed of 35 knots. 
It will be noticed from the tables given 
below that in generul dlfbefisloos and 
armament they are somewhat similar to 
the “Enterprise,” but their lines are not 
quite as fine. 

According to authentic report, Japan has 
a very large programme of light cruisers 
In band. The number of these veasel* as 
gi\en Id a list prepared by the U 8. Office 
of Nuval Intelligence, Is no less than 34 
The ‘Tatsuto” and “Tenrlu,” begun In 
tin* uro in general design and appearance 
>ery much like Mg destroyers or flotilla 
leader* They are 3500 tun ship* designed 
for 28 to 80 knot* and are united with 
four 5.5-lttch 82-pounder range-finding guns 
and six deck torpedo-tubes. In 1007 five 
cruisers of a heavier type were laid down 
as the “Kuma,” “Tama.” "Oh-I” “Kito 
kaml” and “Klso,” names commemorating 
Japanese rivers. These vessels dl^tlace 
5500 tons and have geared turbines of 
60,000 shaft horsepower, from which a Bpeed of 34 knots 
is expected They are said to have an abnormally 
large oll-furi capacity and a cruising radius of about 
12,000 nautical mile* They curry a battery of seven 
5,5-inch range firing gun* mounted In positions which 
enable five to train on the beam and four ahead and 
astern. 
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M Test ef 16»faeh 50-caliber Gout -Defense Gnn en barbette mat, Right: Test ef lfl-tnei C hart Defease Gan on fllseppeiHsg mesnt TUa rifla tbs amt 
powerful In exiNtence, is about 70 feet long, and weighs 152 teas. It Area a 2340-pound shell with a charge ef 550 pounds ef powder. The anmfle velocity la 
2700 feet per second, the musxJe energy* 121*000 foot*tons, and the range* at 45 degrees of elevation* la 50*001 yards* or abort 10 land miles. This gas can pans 

trite the armor en any foreign ship at any range 

The New Army Sixteen-Inch Gun 

Exhibition Firing of the Most Powerful Coast Defense Gnn in Existence 


W HAT was probably the moat elaborate program 
for the domunstrallno of now war material was 
that drawn tip for the Third Annual Convention of the 
Army Ordnance Association, which took place recently 
at the new Proving Ground at Aberdeen, Maryland, 
The Army Ordnunce Association Is to he congratulated 
niton the extent and variety of the exhibits and the 
admirable precision with which the program was car¬ 
ried out In the presence of the several hundred as¬ 
sembled guests, including not only the members of the 
Ordnance Association, but also of the American Bodety 
of Mechanical Engineers and the Society of Automotive 
Engineers. 

Limitations of space In the present article prevent 
the publication of any adequate details of this remark¬ 
able display of ordnance material and of the various 
demonstrations In the way of proof firing, bomb drop¬ 
ping and maneuvering of caterpillar-mounted artillery 
This will be understood when it Is staled that there 
were over fifty separate exhibits of new material, part 
of It developed in our preparation for the late war and 
much of It representing absolutely new work which has 
been carried out by Army Ordnance since the Armistice. 

Proof-Q ring of Sixteen-Inch Army Gun 
The first exhibit was the most spectacular and. In¬ 
deed. the most Important of all. It was the proof- 
firing of two i 0-lnch Army guns, weapons which from 
time to time have already been discussed in our col¬ 
umns. The first of these was the firing with full charge 
of a shell from the 16-lnch coast-defense disappearing 
gun shown In our Illustrations. The second was the 
firing of a similar piece in the new barbette mount 
Both of these guns have been designed for our coast 
fortifications at home and abroad, of which they will 
form the most important and most powerful elements. 


shell Itself Just how effective the projectile Is as an 
armor piercer may be Judged from our photograph of 
a 14-Inch armor-plate which hus been pierced, at ex 
treme range, by three of these projectiles, 

The Rifle 

It can be readily understood that to Impart a velocity 
of over half a mile a second to a shell weighing over a 
ton calls for a rifle of very exceptional dimensions and 
power The 10*lnch rifle which was built at the Water- 
\llet Arsenal from designs drawn up by the officers of 
our Army Onto once, Is so well proportioned that the 
guests at the recent exhibition, although they were ail 
technical men and familiar with large mechanical con¬ 
structions, found It difficult to realise that this gun 
barrel was within a foot of being 70 feet In length, that 
its bore was 10 Inches, and that It welshed 940,000 
pounds or 170 American short tons. Another surprise 
came when the 850 pounds of pos der which constitute 
a charge were fired. Both the burst of flame from the 
nmxxle and such brown smoke as there Is when “smoke¬ 
less” powder la fired, were up to expectations, but the 
report was surprisingly “soft” for a charge of these 
great dimensions. However, this was not surprising to 
those of uh who are familiar with proving ground ef¬ 
fects. The writer remembers that when he was on 
board the “North Dakota” during battle practise, the 
sharp crack of a 5-lnch gnn was mors severe on the 
ear drums than the deeper-noted report when the 12- 
lnch gun was fired. 

The barbette mount functioned satisfactorily, and the 
heavy rifle swung back and down Into the loading posi¬ 
tion with the same smoothness and absence of Jar which 
has marked the smaller mounts for guns of 8-, 10- and 
llMnch caliber The roof-Uk® structure is an inclined 
shield of sufficient thickness to protect the gnn attach¬ 


ment from small shell fragments and machine-gun fly*. 

The Slxtesa-Iseh Barbette Gnn 

Not far from the 16-Inch disappearing gun was a git* 
ter rifle on a barbette mount In the dlaappeartng 
mount, the gun, upon discharge. Is thrust hack and down 
until she Is below the parapet and sheltered from direct 
fire. In a barbette mount the rifle Is permanently above 
the face of the parapet The gun and Its carriage rotate 
upon a massive turntable, consisting of a base ring 
bolted to the concrete foundation, and an upper ring 
known as the “racer ” betwe e n which are 42 live rollers. 
A pinion attached to the racer engages a circular rack 
bolted to the outside of the base ring; By this means 
and by means of a micrometer Index which Is carried 
cm the racer, the gun and Its carriage can be laid In 
direction a 1th an accuracy of Vm ot a degree. An elec¬ 
tric motor and hydraulic meed gear permit the carriage 
to be traversed by power 

Bolted to the movable platform, one an each side, are 
two cast steel side frames in which rest the trunnions* 
the elevation of the gun being controlled by circular 
racks bolted to the right and left sides of the cradle, 
Tba range of elevation la from minus 7 to plus 00 de¬ 
gree®. The cradle forms a circular sleeve In which the 
gun recoils, and this cradle contains or supports all the 
mechanism which controls the recoil and counter-recoil 
of the gun. The cradle Is a 00-ton casting, the inside 
of which Is very accurately bored to fit the outside con¬ 
tour of the gun. The actual bearing on which the gun 
slides consists of a number of circular brume strips 
bolted to the Inside of the cradle. The gun and cradle, 
which together weigh 550,000 pounds, are so accurately 
balanced on the trunnions that one man, by hand 
power, can easily set the gun at any angle of elevation. 
Elevation* normally* Is effected by electric motors. 


The Projectile 
The 10-lneh projectile, 
as will be seen from our 
Illustration showing one 
ef these alongside an 
officer whose bright is 
six foot, Is spectacularly 
big both as to bright 
and bulk Its exact 
weight Is 2840 pounds. 
It is provided with a 
false now made of light 
steel, which Is screwed 
on at the forward end 
of the projectile, and is 
stream lined so as to af¬ 
ford tiie easiest possible 
entrance for the shell as 
It passes through ths 
atmosphere within the 
false nose Is the blunter 
actual nose of the shell, 
which Is provided with 
a cap of soft steel to 
assist the shell to shah 
taring the extremely 
hard face of modem 
armor, so as to open the 
waytfor the body of the 
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The recoil is controlled 
by four oil cylinders, 
cast Integrally with and 
around the cradle. The 
energy of the recoil Is 

dlsripated by throttling 
the oil with which the 
recoil cylinders are 
(Hied, by causing It to 
pass from toe rear to 
tiie front of the piston 
through grooves cut to 
the wall of the cylinders. 
There Is also a counter- 
recoil mechanlan which 
s erve s to return toe 
gun gently Into battery 
—that Is, Into Artsy po¬ 
rtion. When the gun Is 
laidl at an elevstton of 
45 degress, U has a 
rents of 0O4OO yard* 
or nearly thirty land 
muon Even at this greet 
rang* the shell will pass 
tiiffash to. tmtm't* 
*mt ftoat to «r 
«to» uv, u la w* 
tte pu a *om 

*Mte>«ftoUpMt 














DkfteffK 1W1 


SCIENTIFIC AMERICAN 


99 


Seats for 125,000 

Oaklmd'i Giant Stadium, Cut Out of the Center of a Mountain 



Architect*** drawinf of tfc* "Stone Bowl,** OaUind’i record atadlun, ai U will look when completed 


C ABTISD out of the heart 
of a mountain of solid 
•tone, a huge stadium Is to 
bS constructed at Oakland, 

Cain according to H H 
Dana In the Soiton rrsn- 
sortpt Tbs htll has been 
purchased, the tadde liollow- 
«d out, and now all that re¬ 
mains to be done Is the In¬ 
stallation of the concrete 
tiers of seals, the gates and 
the Greek stage. When com¬ 
pleted, this stadium will hare 
a seating capacity of 120,000, 
and a total capacity, Includ¬ 
ing the arena, or floor of the 
stadium, which covers three 
and oneJulf acres, of ap¬ 
proximately 850,000 — a 
greater number than the 
population of the city which 
to constructing It The hill 
Itself covers five acres, and Is somewhat more than 120 
feet In height 

Owned some years ago by a company engaged In 
quarrying, tills hill today Is nothing but a shell of 
atone, a million and n half ruble yards of rock having 
been taken from Its heart, leuvlng a perfectly flat, 
smooth floor of stone, walls in the shape of a complete 
circle surrounding tills arena, and sloping slightly out¬ 
ward, as cut by quarry men to prevent caving Thus 
the walls are All ready for the construction of the 
tiers of seats und the concrete or stone stairways down 
Into them. At one side of this artificially lwlJowed, 
yet natural, boa l or crater of stone, the quarry men 
cut an entrance, narrow and straight, through which 
they carried away the rock blasted out of the mountain. 
This, which Is the only opening Into the Inverted cone, 
will be converted, by means of concrete pillars, plat¬ 
form and gates, Into a Greek entrance way 
Directly opposite the entrance to this bugo quarry 
pit is a perpendicular dlff some 185 feet In height by 
about 200 In width at the base, against which the 
concrete stage, very simple and of early Greek type 
of architecture, wilt be constructed The arena In 
front of the stage Is large enough to play a full game 
of outdoor baseball, a football 
game, or hold a truck meet 
of the largest rise, while 
It will offer an unexcelled 
place for public meetings of 
all kinds, being large enough 
to accommodate all the resi¬ 
dents of Oakland, men, wom¬ 
en and children, at one time. 

A concrete wall will be placed 
around this arena, and from 
this wall seats will rise In 
tiers, as In the student Coli¬ 
seum, with six concrete stair¬ 
ways between them, leading 
from the arena to the very 
top of the surrounding wall 
of natural rock. The plan 
U to erect these seats only 
half-way np the wall at first, 
thus providing nesting to 
commodattons for 186/100, hut 
to add other tiers of seats as 
they may be needed The 
solid stone walls give the 
bowl remarkable acofiatle 
properties. 

The old quarry, as it Is 
hidden by a growth of gum 
tad other trees, sod as It 
has a my harrow approach 
or entrance, |a ideal to® the 
purposes of a apdim. It 
ts pro te cted by Us high 
walls and trees from toe 
glare of the sun, end the 
amount of work 

to prepare toe rite of the 

septet th* *t*f» *ad tbs 
sMba Is tot difficult 
wltt jt h itete M e te any lams 
uytofhtetjtoe of atomy* 


the north ride has been utilised ns a Htatrwtiy leading 
to the top of the cliff and carrying people to their 
seats easily and conveniently The ri»lrwu>» sweeping 
each ride of the entrance give a wonderful and beauti¬ 
ful approach to the seating portion of the stadium, and 
also have the advantage of distributing Lite audiences 
without oonfurion The surrounding cliffs are subject 
to horticultural treatment, which will greatly onhuuec 
their beauty und their effectiveness ns a background 
The “Stone Bowl," as the stadium site has come to 
be called, Is only ten minutes by street cars from the 
heart of Oakland, and about fho minutes from the 
residence district around Lake Merritt It Is directly 
at the end of one of the tangent and most popular 
pn\ed driveways of the eastern shore of Sun Francisco 
Bay From the cliffs at»ove the rite of the stage one 
looks out over Oakland and Sun Francisco Hu) t-lenr 
Into the Golden Gale An effort Is being mude to com¬ 
plete the stadium In time to hold In it the next Intcr- 
scholastlc games on tills side of San Frnnriweo Bay 
The cost will be comparatively light, since the qimrrj- 
ing company already him expended some $1,500,000 in 
tbs removal of tlie stone bcurt of the mountain, but 
left the hard rock floor leve\ and the walls intact. 


New Way to Recover 
Tin from Scrap 
Tin Plate 

HE recOMTlnK of metal- 
lie tin from tin plate 
scrap such us tin cans, etc.. 
Is mi important Industry and 
quite extensively employed 
In the United States. A 
method him Unm jiutented In 
1 ngtund for recovering such 
tin which Is of coDsJrlerabls 
Interest Hrleflj It Is as fol¬ 
lows 

Tin scrap Is treated with 
oleum to rifwtohe the tin, 
and the material U then 
lifted nut of the add and 
washed in water Fresh add 
Is added to replace that nsed, 
and another but<h Is treated 
\fter n time a Imrie sulfate 
KnHO, SnO, deposits, and la 
drawn off The wimhtng wutir runt ulna Hume Insoluble 
oxide, KnO, and wane tin In solution Tin dissolved Un 
Is reemered bj precipitation ns sulfide or Iron Is added 
to neutralize the add and obtain nu faille tin External 
boat Is not required in the process, but the add hath 
Is maintained b> the exotherm 1 1 heat and the periodical 
additions of fresh add ut a fnlrfj constant temjiernture 
of 45—5T> degrees Uentlgrnde and a strength of about 10 
per cent free suitor trtoxlde 

Stainless Iron—A New and Striking Product 

O TAIN LESS steel Is ulreudj a familiar product and 
O much has Iteeti said ulxiut It It Is on the tables 
and In the kitchens of npu*> Auierh*un and British 
home*. But a new materia! has very recently uppeared 
in England which 1* also the home of stainless steel. 
The new product has been named Hlalnles* iron and It 
Is receiving much attention over there but Is very 
little known in the United Htates 
The new stolnlesn Iron Is really a milder grade of 
stainless steel which is a moderately high carbon, and 
therefore hard, steel containing about 12 to 14 per cent 
of chromium which IxmtowM the stainless qualities. The 
main difference between stainless steel and stainless 
iron lie* In the percentage of 
carbon, stainless lmn having 
no more than 010 per cent 
cur bon or about one-third 
that usually Incorporated In 
stuiideas steel Tim new Iron 
Is described ns distinctly 
softer than stainless steel 
und amenable to manipula¬ 
tion ojorations quite Impos¬ 
sible In the cuse of stainless 
steel These working prop¬ 
erties udHpt It to one lo hun¬ 
dreds of different directions, 
and It Is Indiesed that ths 
requirements for stainless 
iron In the future nre likely 
to lie mormons, and to come 
from the most unexpected 
quarters. 

It Is anticipated by Brit¬ 
ish Authorities that the dis¬ 
covert of the alloy will pro¬ 
foundly modify Industry so 
fur as light metals are con¬ 
cerned Because It ts softer 
end more malleable. It can 
be forged, pressed and drop- 
stamped and hence utilised 
for a multitude of articles, 
parts and fittings which in 
now made of ordinary Iron 
and various other metals, 
liable to be easily oxidised 
It Is stated that experiments 
in making the bonnets and 
wheel discs of Automobiles of 
the new stainless Iren have 
already proven successful, 
and pioneers and promoters 
of rustless Iron are confident 
that Ite possibilities are al¬ 
most unlimited 
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Our Point of View 


yfelftto wave lengths for tbe transmitter, with 
wav* length* at the receiving end, 
ths^cttimeUtorm or other devices performing this ftme- 
tfeti Mag earefnlly aynchreulaed. At any rat* If such 
* MW*)** should bs found profitable and set op quite 
dtottaCtiy Mot the present gratuitous services, ws may 
foofe t# dfcd da/ when tbs American tomily» bj a eHght 
nfljjnahflent <4 Its radio receiving set, dssignart tike a 
•psMnet pheo^graph, may turn from beat/ Wagnerian 
oper a to tight American musical comedy, end from a 
JPnMr song to a Wav march. Not plain phonograph 
■Mude as at promt, mind you, but real mnaic from the 
leading theaters and concert halls of the nation. A 
worthwhile hr product tor the theater end ooocert hall 
■*gnd tor the church, when we come to think it over. 

A retrospec ti ve survey la just ea astounding as this 
Kook ahead. Bo why may we not reasonably expect 
these various thing! to com# to peas? 


Last Voyage of the M America” 

T OT racing schooner "America,” after seventy 
years of adventure such as seldom, if ever, has 
befallen a yacht, recently ended her wanderings 
gad toend a permanent and honored resting place at 
Anaapolts. We might make diligent search of the rec¬ 
ords of yachting and not find another craft ao famous, 
or one that has exerted so immediate and lasting an 
Influence upon yacht architecture, as regards both model 
and Mllptan. 

It was In Iffil that Colonel Btevma and hts c o nfr er e s 


oommlaaloned George 8teem to design them a racing 
nchoouer, modeled upon the general lines of the famous 
pilot boats of that day. She was to be sent across the 
ocean tor the purpose of racing against the best of the 
Rhfttsh c ut ter a end schooners. The chall en ge p os sess ed 
double interest from the fact that the proposed contests 
would be between representatives of the two leading 
maritime nations and between two entirely different 
types of yacht The Bngllah cutter of those days, and 
the schooners too tor that matter, were modeled after 
the so-called "codfish head and mackerel tall" plan, with 
rather blunt, full bows and a long easy run aft The 
“America," on the contrary, had a long, fine entrance 
and a greeter ratio of basin to length Moreover, the 
point of greatest beam was well forward of amidships 
in the cutters, but well aft of it on the "America." 
The most marked difference, however, lay la her rig 


«ad particularly in her sail* which were so cut as to 
Us feftrty flat to the wind, an effect which was greatly 
fcttped by the American practise of lacing the toot of 
the sen to the boom. The hempen nils of the British 
yacht* on tbs contrary, were relatively baggy, sa com¬ 
pered with "Aafertca'k" suit, and the toot of the sail 
via not laced to the boom, but allowed to hang In a 
rather full cures below and to leeward of that spar 
There can be no question that the fine wnathariy qual¬ 
ities of the “America" ex erci sed an Influence upon yacht 
design throughout the world. The bhmt bow disap¬ 
peared* sells were re-cut end laced to the boots, and 
British yachts began to Show the characteristic features 
Of the American schooner. 

IB brier years a somewhat rimllar influence tree to 
grind la the period of rioop*ereufrcutter races that set 
tn about tflflfi aufl continued tor the uext tighten years. 
The develop m e nt of yacht design la America and Great 
Britefe during tbs thirty-four yean b tl ws m the 
*AwefchV day and the famous races betwesu the 
and tbs cutter "Geneeta," had bee* 
ftfcrifyrtfepy different Boss, We had developed a type 
great beam, a Shallow body, a deep osfltor- 
ballast, moderate displacement, ah# g 
Greet Britain, thanks to a faulty rsto, 

\ a model with e xtre mely narrow bWpf a 
; f a heavy load at Mad, great dtiflAsew 
l suriflt gtohs. 

„ .) ti flw? tfcjtf Wtowed, at riot, 

*» AM "Vintyrta," 

ireewe’.' 





showed qualities that mads her a dangerous competitor 
against the cent er board stoop "Vigilant" Thereafter 
each type began to adopt the best features of the other, 
as will bs seen from the fact that the “Defender” of 
1806 had 10 to 00 feet of draft, as against 8 to 10 feet 
In the "Puritan" and other saltier sloops, was minus 
the historical centerboard, had over 80 tons of outride 
lead balUstrand carried fl highly developed cutter rig- 
Her'Competitor, “Valkyrfg" on the other hand, showed 
the shoal body and great beat* of the sloop (her beam 
waa about 28 feet as against the 16 toet of the early cut¬ 
ters) and Nad her mainsail laced to the boom fto closely 
have the later yachts ipprexlmatod that In the races 
last year, it was AtflfthU, ri a distance, to tell the 
American from the fe&tohyacht To find broad dif¬ 
ferences between them. It waa necessary to see both 
beats together In dry dock and ettmb aboard. Here the 
difference waa vary marked, 

Sixteen-Inch Gant Then and Now 

S OUK fifteen years ago we were one of a party of 
guests who had bean Invited to Sandy Hook to 
witness tbs firing of the first lfl4neh gun to be 
constructed In the United Btatee. This was a built up 
gun, designed by the Bureau of Ordnance of the Army, 
which was to serve as the tyjpe gun of a considerable 
number which were to torn the principal weapon of 
our coast defenses. It was of the old, short-caliber, 
low-velocity type, which hag since become obsolete for 
direct fire. Its length wee only 35 calibers, and Its mux- 
ale velocity was about 2100 feet per second 
When the guests reached the grounds, they were re¬ 
ceived by Captain Croaler (better known to the present 
generation as General Crosier, Chief of Ordnance In 
the early part of the late war), and taken over to the 
Proving Grounds to Inspect the new “monster gun." 
Captain Crosier stood upon the loading platform and 
briefly explained the characteristics of the gun He 
concluded by telling us that this was the first time In 
the history of artillery that such a large charge as 000 
pounds of powder had been fired. “I have full con¬ 
fidence in the powder," be said, “and am aware of no 
reason why It should not function as satisfactorily 
when It is fired In such a large mass, as It does In the 
much smaller charge used In our 12-inch guns, but In 
order to prevent the possibility of any injury to the 
guests or the personnel, 2 will ask you all to retire 
behind the distant bomb proofs." Which we all did 
Nothing untoward happened. The powder burned 
progressively, there waa none of that pernicious “wave 
action of the gases," which was believed to have caused 
the bursting of one or two experimental guns a few 
years before, whan smokeless powder was somewhat of 
a novelty to our ordnance experts. 

That 16-lnch gun,which was welcomed Into the family 
of Brobdlngnsgian ordnanoe with so much acclaim, was 
destined to lead s solitary and neglected Ufe tor many 
years to come. Just about that time the fashion In 
ordnance began to run to kmg guns of 12-lnch caliber, 
or thereabouts. In whlfch armor-piercing energy w|p 
sought rather in the direction of velocity than of mass 
hi the projectile. The Army built no more 18-inch guns, 
preferring to develop a 14-inch gun of long caliber and 
high velocity* The big fellow seemed to be regarded as 
somewhat of a white elephant, end it required the stlm- 
uhu of tfcrwar to eipSs it, at lest, to be shipped to 
Panama andWdtiaflfls part of the defenses there. 

fifteen years after witnessing the firing of this first 
ld-incfc gun, we rsBtftved an invitation to attend at 
Aberdeen the firing of ous second Army 16-lnch gun, a 
ff^esfiher piece, firing a 1040 poun d shea with the high 
velocity of 2700 feet per second. As st Sandy Hook, 
the g u e sts were glveq, soizis °* the particulars regarding 
tiM-fun, among flftfch waa the announcement that the 
hiBfl fe r dhargs met 4 weigh m pounds, it was Just 
here that nor mind was carried back to Sandy Hook, 
and the statist tittle talk gtvm us by Captain Grenier, 
agtf by ao mease the least vivid item la this recollec¬ 


tion was the fact that he warned us all to get behind 
the bomb proofs because of the enormous charge of 600 
pounds of powder u hlch was about to be fired. But in 
spite of the fact that smite 500 or 600 guests, including 
many of the most famous engineers in America, to say 
nothing of quite a galaxy of high ranking military 
officers, were grouped closely around the gun, no sugges- 
ttott whatever was made by the Proving Ground spokes¬ 
man that we should even retire to u reasonable dis¬ 
tance, much less to the bomb proofs. 

Now the morel of all tills, thought we, is not that 
Captain Crosier showed an unnecessary solicitude for 
the health of his guests, but that the advance In the 
manufacture ot gun steel and of smokeless powder has 
been such, In the Intervening years, that the bursting 
of a heavy piece of ordnance like this at its proof firing 
Is about as likely a possibility as that a baby carriage 
will collapse when It Is loaded with Its first smiting 
Infent We have progressed far beyond the stage whoa 
hidden flaws can exist In the metal of a gun, or wave 
action during combustion rosy rip the gun apart 

Gas Turbine Perplexities 

HU advantages to be derived from the develop¬ 
ment of a successful turbine are many and ob¬ 
vious, so much so that many of our ablest phys¬ 
icists and engineers have devoted earnest thought and 
effort to the problem of producing a prime mover of 
this type Unfortunately, results have been Ut the direc¬ 
tion of proving what cunnnt lie dime rather than what 
cun, and It must be confessed that there are certain 
outstanding problems, both theoretical and mechanical, 
which, for the present at least, appear to be Insuperable. 

The literature upon this subject hns become quite 
extensive, chiefly in the form of papers read before 
technical societies. We And one of tlie latest and most 
illuminating discussions of the subject in a recent issue 
of The Enginrer, which frankly confesses that here Is 
a problem that certuinly embraces more genuine difficul¬ 
ties of a mechanical nature tiian were ever provided 
by the steam turbine or the Internal comtmstlon engine, 
while the thermo-djnamlc considerations Involved are 
In a class entirely by themselves. 

The first outstanding difficulty Is to overcome the 
losses In producing the required compression. Rotary 
compressors are ruled out because the pressures obtain¬ 
able are too low, 100 jiounds per square Inch being the 
best that hitherto lias been obtained, also It Is a cum¬ 
bersome method Hence the reciprocating compressor 
Is essential llut here we come up against the problem 
of dissipating the heat absorbed by the cylinder and 
cylinder head The dilemma presents itself of keeping 
down the temperature of the metal, without reducing 
the temperature of the gus so far as to Involve a big 
loss In thermal efficiency A boiler furnace, It is true, 
stands 2500 deg Fahrenheit, hut the furnace metal 
transmits tlie heat, whereas the turbine metal must 
retain all It run hold short of living ruptured. This 
part of tlie problem Is still unsolved 

The next outstanding question Is that of effecting a 
compromise between the high velocity of the high- 
pressure* high temperature gas, and the maximum al¬ 
lowable velocity of the turbine blading Here It la 
found that, with stiff shafting, a peripheral speed of 
the blades of ubout 500 feet per second to the limit, 
lint this to too alow for gas efficiency Nor does com¬ 
pounding help very greatly As matters stand today, 
the gas turbine. In thermal efficiency falls- far short of 
jZ* best reciprocating gns engine. Indeed we are told 
net tbe largest gas turbine unit, so far built, realised 
felly 25 per cent of Us designed output of 1000 kilowatts. 

Hope for the future ties In the possibilities of water 
Injection into the combustion chamber By this expe¬ 
dient it would be possible both to reduce the tempera¬ 
ture to the derived point and to utilise, on tbe blades 
of the turbine, the potential energy thus transferred 
from the gas to tbe water. Theoretically, tbe injection 
method to attractive. 
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Abraham Lincoln and the Repeating Rifl§ 

How an Inventor's Struggle for Recognition Was Assisted by the Aetion of the President 


U NDOUBTEDLY one of the secret! of President 
Lincoln's success In dealing with difficult problems 
was bis fine sense of projwrtion He saw the essentials 
•od took hold utwn them with a firm grip. So dear 
was his vision and so logical bis mind that tn studying 
a complicated problem he saw the controlling facts of 
that problem standing up ns sharply and distinctly as 
the great peaks of the Alps stand out from the foothills 
below them Consequently, he obtained = 

results with a minimum of effort and Mssmsamm 
moved to his goal with the directness of a 
well-shot arrow to the hullseye. jtjr | 

As always boppenn In such an erner- 
gency, Washington, during the War of the ^K, 
Rebellion, was flooded with invention, ■;! 
and the various departments, the Con- 14 
g r o ss, and even the White House Itself, l;S ^ 

were Invaded by a crowd of earnest men, ■*! m 

who toileted they had devices by the use H 
of which victory fur the Union forces 
could quickly be assured. Among those ■ 
who went thus to Washington was a cer- Ik *7’ I 
tain Christopher N Spencer, a young 
mat lilnlst from New England He carried '■ 

with lilm a repenting rifle of his own H- 
design and bearing his name, which was ■ 

destined to have a large share In the ulti- H. 

mate success of the Union armies, and was Wf- 
to become famous throughout the world B ! 

The Inventor of the Repeating R i fl e K , 

The publishing of the present article 
about an Invention which was fully do* H 
scribed In oar columns sixty years ago Is 
due to the fact that Ur Spencer Is still B>J77 J 


The nary contract had been filled many months 
before any order could be secured from the War Do* 
pertinent There was something strongly suggestive of 
times mors modem when Ur. Bpencer told ns that a 
certain general of that day, "the fossil of the Ordnance 
Department would not approve any *new-fangtod Jim- 
cracks. 1 H Recourse was bad to the assistance of James 
G Blaine, the Speaker of the House of Representatives, 




*> 

J 
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and through his Influence and that of Prsridpat Lincoln 
a contract was signed by tb* Assistant flettttary of 
War, Thomas Scott tor 10400 of the now Weapons. 
Before thereto* of the war the Oownspt purchased 
800,000, which did gnat exec u tion at the Battle or 
Gettysburg and in other Important battles of the war, 
Ur Spencer’s account of hit meetiar the President, 
as related to ns by himself is full of inte rest and ts 

I characteristic of the great directness and 
simplicity of Ur. Lincoln’s character. 

“Among my meet pleasing rscoUsctious 
of the war times was a shooting match 
which I engaged in with President Un~ 
coin. I had been delegated by odr com¬ 
pany to preae ut tbePreetdeot with one of 
the rifles, which I did on August 17 , IKS. 
On my arrival at tbs White House I was 
ushered immediately into the reception 
room, with my repeating rifle in my hand* 
and there I found the President alone. I 
took the rifle from its doth cast and 
handed St to him. Ho examined it care- 
folly and handled it like one familiar with 
firearms. He requested me to take It 
apart and show tbs inwardness of the 
thing.' After carefully examining and 
approving the gnu, he asked me if I had 
any engagement tor the following day, and 
requested me to comb over about 2 o’clock* 
when, he said, *we will go out and see the 
thing shoot’ 

President Lincoln Tries the Reposting 
Rifle 

“The next day we started on time for 


alive—very much alive—-and that be re¬ 
cently came In person to our editorial 
offices for a little talk about those early 
days. He brought with him as his visiting 
card a photostat of the front page of the 
Btiximnc A none apt of January 25, 38(12, 
containing drawings and description of his 
repeating rifle, the first of its kind to be 
successfully Operated Also, he left with 
us an extremely interesting photograph of 
a target made by Mr Lincoln with one of 
the new rtflea which lie had given to the 
President 

Mr Bpencer carries his eighty-right 
years very lightly and finds his recreation 
In active work His memory is dear, even 
to details, and he sketched out the salient 
features of his life, when these were 
requested, with a facility which showed 
how gently the yeurs had touched lilm. 

Sharps' single-shot breech-loader whs 
brought out In 1848, and In 1857 young 
flliencer, then twenty-four years of age. 
conceived the idea of building a repeating 
rifle with the magaslne running down 
through the Inside of the stock He 
worked over the problem, making expert 
mental guns until, In 1809, he frit Justified 
In applying for a patent It was granted 
to him on March 6, 1800 In those days 
he was working for Cheney Braa, silk 
manufacturers, of South Manchester, 
Conn., the place of his birth, and while 
with them he obtained a patent for an 
automatic silk-winding machine. This, by 
the way, has historic Interest also, from 
the fact that It was the machine "with 
which Pratt and Whitney began manufac¬ 
turing In their first rented room In Hart¬ 
ford " From his boyhood up firearms had 
exercised a strong fascination over Spen¬ 
cer and his spare time was given over 
entirely to the development of hie gun. 

Secretary Gideon Welles Helps Him 

It seems that Charles Cheney, hls em¬ 
ployer was a close friend of the Hon. 
Gideon Writes, Kornotary of the Navy, and 
be and Spencer took a rifle to the Wash¬ 
ington Navy Yard, wftere it was required 
to stand a test of firing 1000 rounds with¬ 
out denning. In the course of this trial 
Spencer was officially timed to have fired 
twenty-one shots fa sixty-two seconds. 
This brought an order from the Navy De¬ 
partment for one thousand guns. 


On left, Mr. Spencer, now 88 years old, with hie original repeating rifle of 
I860. On right, Mr. Gay Habbard ts bold big a Sharps eUgU-shet 
breech-loader of 1848 



the shooting place* Which was about where 
stands the Washington Monument. With 
ns was the President’s son Robert and an 
official of the War Department. 

"On the way the President stopped tn 
front of the War Department and sent 
Robert to ask Mr Stanton, the Secretary 
of War, to come with us. While we were 
waiting Hr Lincoln told us some good 
stories, and, noticing that one of the pock¬ 
ets of hie Mack alpaca coat was torn, ho 
took a pin from bis waistcoat and pro¬ 
ceeded to mend It, saying, laughingly, Tt 
seems to me that this does not look quite 
right tor the chief magistrate of this 
mighty Republic.’ Robert reported that 
Mr Stanton was too busy to accompany 
us. ’Well,* said the President, They do 
pretty much as they have a mind to over 
there.' The target was a board about 
0 Inches wide and 8 feet long, with a 
black spot painted at each end. The rifle 
c on ta in ed six 80-crilber, rim-flre, copper 
cartridges. Mr. Lincoln’s first shot was to 
the left and 6 inches low, but the next 
shot hit the bulleeye end the other five 
were placed dose around It 

"’Now/ said Mr Lincoln, ’we will see 
the inventor try It’ The board waa re¬ 
versed and I did somewhat better titan 
the President ♦Well,’ ha sold, •you are 
younger than I am and have a better eye 
and steadier nerve.’" 

The soprodsotioa of this in te res ti ng 
yeltc Is from a photograph of the target 
which Ur flpeneer left with the editors. 
The original la among the war reltCe at 
Springfie ld ,. Illinois. 


Invents the Astamatk Turret Laths 
After the war Ur Bgeaesr went te Ass- 
beret and was there associated with CL B. 
BttUnga, of the Roper Repea ti ng ins 
do* And tk 188$ Mr. Billings and ho 
started the BiRtags and foticar On, Mr. 

m fliat MOMV. foHMftar lattt «K 


foot* Ifofol a taacUot tot 
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1 8)paeaf*i automatic screw m a ch i n e, upon wUdi 
Hm acttw mtoi Indnstry Is fouM 

Importance of the Invention can hardly be orer-€«tl- 
xnttod. It ranks with Maudalay's slide-rest and the 
turret tool-holder” 

A Steam Automobile of 1862 
This brief review must necessarily omit mention of 
many of the inventions and roerhanlcal alliances of 
Mr Spencer, but a brief d esc ription of his steam auto¬ 
mobile of 1882 will be of historical Interest To on 
ordinary four-wheeled buggy he added a steam boiler 
and an engine The boiler was secured at tbs rear and 
tike engine at the center of the body 
The boiler wns tubular, vertical and, of course, coal 
tired. The tubes were made out of rejected Spencer 
rifle barrels, turned down to the required thickness of 
■hell The engine was two-cylinder, with the cranks 
aet at 90 degrees, the bore being 2^4 Inches, the stroke 
0 Inches. Forced draft was obtained by leading the 
exhaust pipe into the smokestack 
There was a chain drive to the rear axle, which 
rotated Bach wheel was provided with a ratchet, and 
each end of the axle carried 
a circular flange, and within 
pacit flange, engaging the 
ratchet, were pawls. This 
arrangement allowed the 
outer wheel to wove faster 
than the Inner wheel In turn 
Ing a corner So there was 
one drive forward and no re¬ 
verse. The steering shaft 
carried a pinion, which was 
geared Into the “fifth wheel” 
of the wagon 

This steam car Mr Spen¬ 
cer built to carry him to and 
from his work. On the race 
track be was able to keep up 
with the fastest trotting 
horses. On the road his 
speed was limited by the 
rough condition of the sur¬ 
face. Tbs tubular boiler, 
with Its many tubes of email 
diameter, and the use of the 
(then) abnormally high 
steam pressure of 150 pounds 
to the square inch, was a 
long step in advance of the 
current practice of that day 
So typical has been Mr. 

Spencer's life of the cease- 
lees'activity of a born Amer¬ 
ican Inventor that we append 
the IbUcwing chronological 
record, following his birth 
In 1888* 

I860. Began study of me- 
chenics. Under grandfather, 

, an artilleryman and araorea 
to the American Hovolntioa- 
ary ^ Army, tint wort* was 
utfafctug a hath saw hr sick- 
1m *9 did curving knife on 
Odfeot an axs, and with this 
pawlnf off grandfather's 
2teyoluC(4pary m u sket to 
“ iWbatttos. 

‘ , M!t ^tcesssfa* 

« wod<« of steam am 
and Mart 
tohatoatton 


contained In old volume of Oopstock's Philosophy 
1848-68. Served time Si machinist with Samuel 
Loomis and with the Ohcnsy Brotliers, of Booth Man¬ 
chester, Connecticut 

1808-64. Served time as locomotive mmhlnUt in shot* 
of the Niagara Falls division of the New \ork Central 
Railroad ut Rochester, New York 
1854-57 Served time as gunsmith under Oil Samuel 
Colt at Hartford, Connecticut Helped to Install 
machinery In present Colt Armory 
1857-82. Machinist and inventor for Cheney Brothers, 
South Manchester, Connecticut Studied drafting 
under Mr HeSeklah Oonant, the Hartford Inventor 
1868, Invented the automatic tbre*rt-iqnmUng ina 
china This revolutionised the thread Industry and 
brought the Coats Company to America 
1890 Patented the Spencer repotting rifle, after 
three years of experimentation. This was the first 
dependable breech loading and repeating rifle using 
metallic cartridges and waa the first one to tie adopted 
lti the United States Array About 200,000 were Issued 
to the Union Army during the Civil War, and they 
were used with great effect 
1882. Built and operated the first successful auto¬ 
mobile In Connecticut 

1882-85. Superintendent of the Sponeor Hi He Com¬ 
pany of Boston, Haste, and at the front Instructing the 
troops In the use of the Spencer gun Demonstrated it 
to and dined with General Grant end Flag Officer 
Foote on latter’s flagship two dsys before Union fleet 
ran the batteries at Vicksburg. In August, 1883, taught 
Abraham Lincoln how to fire the gun 
188a Invented the so-called Spencer-Roper repenting 
shotgun, first practical repeating shotgun, and founded 
cmuimny to build It at Amherst, Mum. 

1868 With Mr Charles K Killings founded the 
Billings A Spencer Company of Hartford, Connecticut 
1808-76 Developed the hoard drop and various drop 
forging processes, 

1878. Invented the automatic screw machine 
1876. With Mr George A Fairfield founded the 
Hartford Machine Screw Oompnnj, at Hurtford, Con¬ 
necticut 

1880 Invented the so-called “pump" or “trombone” 
action repeating rifle ond repeating shotgun Founded 
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rep—ring rile, as shown la ths Bdeutitk American of Jan. 26, 1862 


Steam wagon built by Spencer In 1862, which he 
used to go to and from work 

the Spencer Gun Company at Windsor, Connecticut, to 
build them 

188JL Traveled through Europe nidi partner, Mr 
Albert Bh rat mlt, the artist, und demount rated the pump 
gun before the high cnnmmudH of Engluud, France, 
Ituly, Austria and Germany 
1885-101J JH»m lopment work upon automatic screw 
machine and Htemn uutomobUes. Invented the Hpencer 
double-end automatic and the universal Ilve-Hplndle 
uutoinatlc 

1012 In eightieth >eur Invented the New Britain slx- 
f+pIndie automntie screw machine 

1012 Mecliankal euglnecr ut the New Britain Ma¬ 
chine CoinpHii> In HWO, wlicn elght>-seven years old, 
took up study of aviation uud since tlien bus made 
nearly twenty ueroplune flights. 

Metallographic Testing 

A SECOND edition of C'lrtulur 42 of the Bureau of 
SlundnrdH has been Issued on this subject and may 
Ik? obtained from the Butrinlemlcnt of Document*, 
Government Printing Office, 
\\ ashlngton, D C 
The valm of the results 
of the metallographtc exam¬ 
ination as related to the test 
Ing of uietuls Is now gen- 
* rally rr»cogiilw*d While the 
im n di termination of cer¬ 
tain mechanical pr*o|**rtie* 
ma 3 I* Ktiflh lent In routine 
testing, for a complete work¬ 
ing knowledge of metnls and 
alloys a much moreextensive 
study, pnrilculurly of the 
rondltionM which determine 
tlie properties, Is necessary 
The study of these funda¬ 
mental conditions, structure, 
constitution, mechanical and 
thermal tnatment, etc, con¬ 
stitutes the subject of metal¬ 
lography using the term In 
Its broad sense and not limit¬ 
ing It to uilcrowoplc exam¬ 
ination us was formerly the 
custom 

The circular describee 
briefly the condition* which 
affect the properties of me¬ 
tallic materials under the 
follow Ing bendings Micro¬ 
scopy and structure, ther¬ 
mal anal)*!" und heat treat¬ 
ment , mechanical working 
of metals chemical and 
ntetnllurglcul factors, and 
conditions of melting 
The circular summarises 
the conditions under which 
metallographic tests will be 
conducted by the Bureau, 
and specific directions con¬ 
cerning shipping, assembling, 
etc are given 
The circular is now ready 
for distribution, and until It 
Is exhausted copies may be 
obtained from the Superin¬ 
tendent of Documents In 
Washington. 
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News and Music from the Air 

-■ * *■ 

What the Radio Telephone Meant to the Fanner and Buaineae Man It Sttfne and at Wq*|t 

f >* 

By Pierre Boucherem / , \ , v 


W HAT ta the moat unique yet withal fascinating 
hobby of modern times? A safe gums, surely, Is 
the radio telephone To conceive of thousands of boys, 
young men and grown upa throughout the United States 
using the same medium to talk with one another In 
much the auine manner as a roomful of people at a 
reunion or large (died assembly, to listen at given in¬ 
tervals to concerts where all manner of Instrumental 
und vocal performance* are faithfully reproduced, to 
Intercept the news of the nation as broadcasted by 
various central stations In the larger cities, to receive 
timely and valuable agricultural reports of Importance 
to farmers—all this constitutes an achievement that 
may well bn called the hobby of hobbles. The achieve¬ 
ment la still more Important when It is considered that 
these radio telephone activities are a product of the 
resourcefulness and inventive genius of the American 
youth. Helped along by our judicious yet liberal laws 
for the control of amateur wireless activities, this pas* 
time has grown In a few years from one of a few hun¬ 
dred followers to one of several hundred thousands. 
To bo exact, there are approximately 800,000 amateur 
wireless men In the 


1 Commercial radio telephony, 

2. "Wlred-Wlreless or radio applied to wire vtb—iW i 
8. A ma te ur radio telephony 
The first dam or phase, commercial radio telephony, 
holds considerable promise for the immediate fot«ra» 
although at pras eat lt* scope and exact i—fulness are 
not quite as Clearly delineated as the amateur applica¬ 
tion. Moreover, when placed oh m commerc ial basts, 
the Initial expense and maintenance are uoteteaHly 
higher than tor amateur requi r e ments , AMutamLet 
the apparatus and test periods must be re d uce d to g r 
minimum, for time plays an Important teeter ad ooa* 
pared with the ujnateur who has plenty of time at hid 
disposal The frraoent Und Uhe telephone does evefet 
thing that the Commercial radiophone Ur cepshU of do¬ 
ing, with the poeribie exception of radio telephone ear* 
vice to ships at sea. Then, too, there are other —wdal 
cases where It could be used to excellent advantage. 
Simplicity of operation and absolute reliability at min* 
lmum cost are therefore the factors with which future 
development most concern itself to make commercial 
radio telephony poppUr To this end, the engineers of 
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United States today 

One phase of the wire- 
Iona hobby that Is by ter 
the most responsible for 
this rapid growth 1* the 
rapid and successful de¬ 
velopment of radio tele¬ 
phony It Is true that 
amateur wireless teleg¬ 
raphy has been an 
American Institution for 
the past ten years or 
mom hut the art in the 
past has been largely 
confined to professional 
telegraphers or to those 
who had the time and 
patience to master the 
art of sending and re¬ 
ceiving the Horse or 
Continental Codes. 

Many boys sod young 
men were attracted by 
the Initial fascination of 
communicating without 
wires, but unless they 
were willing to devote a 
certain amount of time, 
say a year or more, to 
systematic telegraph 
practice, the art soon 
lost its charm since there 
was not much nmuse- 
ment In listening to 
rapid and meaningless 
dots and dashes. The 
war, which has been 
blamed for so many Ills, 
did one good turn for 
amateur radio by train¬ 
ing many men In Its use Typical amateur tf s i — 
and by developing the 
radio telephone to a re¬ 
markable point of operating efficiency These trained 
men went back to civilian life and to amateur radio. 
Incidentally, they spread the gospel to others, with the 
result that we have today a formidable army of enthu¬ 
siasts, more characteristically known among themselves 
as “bugs." 

The radio telephone noon appeals to the average dt- 
isen after a brief acquaintance with Its possibilities, 
Indeed, that Is why, where formerly none but school¬ 
boys played with radio telegraphy, today all manner of 
professional men und even women have joined the 
ranks of radio telephone operators as an Indoor pap- 
time. This Is not strange * hen one considers the fact 
that with an Inexpensive receiving set erected in a ttw 
hours' time, one is soon "listening in" on the doings of 
the world, so to fqSak. Not listening In as an enuffiK 
dropper, mind you, for wireless conversations afeMif 
the Informal, good-fellowship kind—harmless, iaetrbn> 
tlve, and as Interesting ss an open forum 

To get back to more general radio matters, there are 
In the United States three broad dasses of radio tele¬ 
phone activities, as follows 


a* o iitMbfctiN at ftm t m*mm .vtoft a* 
pvttoA attorn temnauaf tetete A ifo t/m&f* 
iMt» Mapteto, tto AyrtaOmtt 

am ta*te*n m tomtotefe.tote** 
Wtow* arrtte Which CO,M «toat Site tM'ten# tf. 
Hik» Motto* totem, to tto wo*, ate KttWApaH 
of tide yfor from air mall mfio sfcatiora at Wrahtegfoeb 
Q l oc lp na t l, St tools, Omaha, North Platte, 

Springs, Wyo^ and BUgo and Bono, H«iw snob one of 
these stations having a radius of fQU mttaa, 

At dght tf dock each morning, market reports covew 
teg grain and livestock, fruits and vagstaMaa, are trans¬ 
mitted by regular wire to the above-named air gsgona 
Prom these points, together with local markst report* 
they are sent broadcast by radio telegraph. Anyone 
•quipped with simple receiving instruments may pick 

up these reports with 


Typical amateur transmitting and recetvtag rsdU t s l e p hosm set, s fcaw ts| the dUfereat pfteesa tf apparatus 

arranged en a dmpie wneden bench 

Artemy These trained the largest radio corporation in tide country are now for ffiuropo to seek idea 
» and to amateur radio, engaged In perfecting several standard radio te l ephone of au garteostve radio 
wpd to others, with the sets, each designed for a specific pur p ose, raagUgfoom weather^report service t 
rmldable army of eothn- small- to hlgb-poWsr o u tp uts . meet M contemplated 

mown among themselves "Wired Wireless," t sotoewhst paradoxical f xpre s- this to every termer In £ 
slon, applies to a recent development where radio prfo* the tensB I n ves tmen t rw 
[teals to the average dt- dples are need In Mg-dlstance wire te iep houy and aary rafotytes apparatus 
a with its possibilities, telegraphy QSlte efifotttve multiplexteg te made pos- While this (foverfimeot 
rmerly nona but school- elble by the use Of radio waves which ars yetted by radio tetephebe Is steedl 
>hy, today all manner of wires already In use for other purpoma. In pact* fratt tfons am htennlhr Unk 
rornen have joined the six to ten simnltandotfS channels of communication are their own. Two large c 
stors as an Indoor pee- sometimes available pa a single land Uhe wtra t The Uahod gqwa frW riufio 1 
n oee considers the feet "wired wir el ess " telephone may be used fe o euj auctloo maters, team which tteq 
lug set erected In a few with present power MSMon Unee, steate gad S|eo* tervals th addtifor to te 
ing in" on the doings of trie railway tracks, togttf tehees, and so wthas peuvw greatest, add mwt steff te 
istening In as an safes- log valuable and ooonesbtcel to centyal hdweu hte rnes, rapotehm method vas % 
« conversations ufoMif suhetstioas, and to te teg raph and telepbona trqgk tthe osnttiey-OupMdr tend 
kind—harmless, tasted* systems. IatidcptsHy, mb pay ras sontbiy teoh tefward fegr ’stijsstew^ j 

pen forum to future transoceanic caMe telephony thvodgr thh «XK dgfig^rafmr ter «e#»d 

radio matters, there are plication of the "Wtted wffeleur urteefote sld'^r 

ad daseee of radio tete- But amateur radio tefophouy Jte eatity tim tedsb pop^ sot |<mpn#e(l ttedteifedh 
olar appllration of the tmtio ttiephone pp fo tht yteut s Mf if pvtmrl|tel 


Uttla dUficolty: and, 
conseque nt ly, their value 
to terms. In banks and 
in eoameroUd dube has 
been fully appredated, 
more and more receiving 
sete being IttataUod 
throughout the country 
The difficulty with the 
Government's broad¬ 
casting is that It la done 
by radio telegraph, so 
that the signals can 
only be read *by persona 
proficient In copying 
Mona coda. While the 
me s s a ges are copied Iqr 
eager enough local sms- 
teura there are not 
enough of them to per¬ 
mit broad application 
of the service. The 
radio telephone, on the 
other hand, will enable 
any termer equipped 
with a moderate-priced 
receiver to take advan¬ 
tage of the service. 

To this end, when fos 
Government Depart* 
(Dents are rn o rganl aed 
all communication matt 
ten such as these radio 
agricultural repoyta, 
which now are handled 
jointly by tbs Agricul¬ 
tural add boat Office 
Dspartmeots, wIB prob¬ 
ably be brought under 
the of ten 

W Cet, , pom «Oek 
odMrif raossalu nstlod 
for fltropo to mk Mon Mtftav all ika totMwSS 
at an #mnlv« radio to Wrt p n otoek an*# m* 
mkWant Htito tt to tonwl Mr tto Qom> 
mat TW» contemplated onto WUI tbprflf to mB- 
•btetoont, tenor la toaeolntto WtoOftoto malto 
tto MmV totootanat Ntotiai to paMOtn tto moo* 
tary ratelvtnfe 1 anparatua 

WMto tMamtoMW totewt to tto «to» at tto 
nto tto Kt toa to atotottr totot prlrato ktoto 
turn «• NaaatortotoM teaaMMtlak-toNlaM at 
ttolr awn. Two tem oomptoto tom *pa**t am- 

toto* tewtoW rMto ttogtoa* to 

oMtot% tow *Ncfc ttofr potoxito MWk>to to«tnlt»- 
tormto to oMIttorto tttnm tot mfc te ?0rtoitotto 
■motetwytotwto ( # > to« w4tj »to w*q» 
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wftfcH rtperted the Mg fight 
to vupnrt Mur* n a ti on al 
Midi the auit manner 
Sjfi tri» that the American 
i Wf y o th My the first to put the 
r*0* M i M* to practical so, foreign 
CtaMM planning popular 

Mfidfr»tind M TOM i An Instance la to 
to Mm tfi MM* whs#* the gover n - 
MbM tfitttn m tad tay broadcasting 
«bCh qfcCbaflfi* n*n { woether reporta, 
A In M the Geriuaa Gove rn me nt to 
ww bfillafeg 1000 Itaadardieed receiving 
#*U wfikh the Government itself will 
ptafe I* various bonk* and business 
httfaw throughout Germany fw the re- 
cMott «C thta broadcast service The 
German Government also p r oposes to i. 
ott from one o4 Ha powerful stations i 
nante from the State Opera Hove in 
pema * 

la addition to the boys, young men lend 
eogtaeert who hare bean drawn to the 
ranks of the amateur radio telephone, 
that* are the Mam and professional 
Ml mahy of whom are prominent and 
writ to do They hare read In the pnaa 
and m agMinas of the fascination and 



L Slew Mexico twa than w font*** 
F mdrupli* wen* jMpAUbVw smnatiro* 
p iraed thatueeWm^titH taken during i 


Cemmerdal redie telephon e 
that the epent er apeaks into a 


_in 

deak-ftrpe 


SK 


Note 

went 


achievement of wlrelees, and their Interest hss been 
aroused to the point of actuallv Installing receiving 
equipment In their homes as wHl as on their private 
yachts, with the new to operating the sets thmnsdve*. 

The vacuum tube, often re f erred to as the modern 
Aladdin a lamp of radio, Is largely responsible for the 
present day efficiency of the radio telephone as con¬ 
trasted with the pioneer experiment* of early Investi¬ 
gators back In 1006, who employed the singing arc 
lamp aa a generator of the required high frequency 
undampod oscillations. Today all that U required to 
produce wireless speech is a simple enough electrical 
deceit employing one or more vacuum tubes and eev 
oral necessary accessories. A 100-foot antenna and a 
suitable grounding connection are easily Insulted, and 
these simple devices are sufficient for transmission and 
reception purposes The matter of distance la enti rely 
dependant upon the number of tubes and the power 
used, * weti as the proper adjustment of the apparatus. 
It is not within tbs province of this article to give com- 
piste specifications. Inquiring of any radio supply 
boose or manufacturer as to parts and 
prices la, after all, a most effective way 
to secure definite Information 
Briefly, to erect a small receiving set 
capable of intercepting wireless telephone 
orm venations, concerts. Government re¬ 
ports, etc, the coot need not exceed $»00 
es an initial expense The cost of erect 
lug a combination sending and receiving 
rtttbyn, h o weve y will jbs considerably 
naflM tTWjisre)W*top entails tbe use 
of treats* tataHt *fieveral hundred dot 
lan should be diffident tor a sentyng andfr 
rfihving station It one la going in ft* 

Jbn tqlcrtat tranmntselon aa well 
MtaeeptMlt win be necessary to rocur* 
a static* Udanse eg well aa an operating 
“ udlo Inspection Bureau 
of the E of Commerce, whose 

^ated at an impor- 

taut 

it, * to# brief years 
*nd popular use at 
t$*4 nfifiticu- 
tfSotp^pM 
^poesemtag 
apparatus The 
—■ an? will coo¬ 
ls, ti* jtarvtse 

_ofap- 

^ ^ndSsrHeetaaM* 
wili» tttispd 
untffdKhbi* tof any 
of wire win serve 
pwjuitt pitting up the 
Oonotrto will be beard, 
i win ha pr*n$ed ofi 

sU this transmission 
Atcfftafri eeotrml stations 

a _ §kmm win 4m$y tuyn op 

MH^^Mddmrfidie 

iTwSgmm »* 

t im mi mum tom 
, ther* is totiM <* ** 

top 


The Mechanic* of Ordnance Figure* 

A CCURACY to the fineness of a tow millionths of a 
second sod the capacity for producing a flash of 
light within a duration not exceeding 000001 second are 
among the features claimed for a new timing device 
developed by the United States Bureau of fitandnrds 
Veiled as a secrecy in relation to the gun firing Invest! 
gations of the Bureau of Ordnance Navy Department 
during the war, only its recent disclosure accords tin* 
Instrument recognition In measuring nn> small time 
Interval which may be recorded electrically 
So arranged that an electrical oscillograph may be 
attached thereto, the apparatus serves the sped fit pur 
pose of determining ejection velocities of each projectile 
fired from a ship The oscillograph Is composed of n 
high frequency, critically dumped gab a nometer nr 
ranged with an optical system whereby the galvanom¬ 
eter deflections are recorded upon a moving photo¬ 
graphic film Variations of the current through the 
galvanometer are reflected upon the photographic record 
st; a negligible lapse of time bath owtibgraph is 





equipped with threejulvanqsiKty* ulikh 

bn he ■fitaqyud^iMfisndgfifiy For ex 

^ple, wbfIng tnMUfing ff|_tfiS! UBS 
tottfigscil 

to 

rags) tltameadiMhentH taken during the 
MriMta draApulutiw 4 v * 

Wfth fmpWueton* JJJTostfUfirvgroph rec¬ 
ords,. are take n on vc ttoginj lili film 00 
Iscjiee h*W|r i $D mcheit wide (vnveyed 
bn a Sryfy 00 Inches In dnumfert nee 
Fttstebcd to the (rit-llingraph flic drum la 
In continuous lohillon jmOe tbe film ex 
posure Is being maAfe. *%peratlng Uectri 
o*Uv the (losing of onb tfaltdi will ener 
give electro magnets whl< h o|*n the oscil 
logruph shqtter and t lew Jt aguln after 
ihp drum hhs nude a comjieit rotation. 
Tliejuse of a film 60 Inched long permits 
1 the the taking of an Impression of sufll 
dent duration to record the complete re¬ 
coil and counter recoil of tne gun without 
appreriobh condenalug the time scale 
Three-eighths of gn Inch represents 0 01 
setond, an unit of 
mined on the nlm JA 
to record on a uVgffi^^Mfi >1 Vhle the 
events which tra neuff eta ilWe to a projectile 
Is In the gun tluin heretofore In noting tits Impres¬ 
sions the speed of the film la described as being % of 
an Inth teprt tenting 0 001 seitnd 
Insufficient Intensity of light hus hitherto been a re¬ 
tarding factor in determining the ejection velocity of a 
pnjectlle Consequently, the Iloreun of Standards de¬ 
signed and constructed a special arc. lamp * hose beam 
of radlAtton is from six lo right times the Intensity of 
tlm light reflected frtm the ordinary oscillograph are 
lamp The latter Is made rigid hy fastening both It and 
the cmclllcgraph to a table Knockdown tables ere 
used In furilltnting the handling of the apparatus and 
equipping u luborntmv aboard ship each unit compris¬ 
ing a switchboard and reciulslte switches for operating 
oeril! graph* 

A timing system peculiarly adapted to the purpose 
for which It wim dc\ eloped lh grooved Into each oscillo¬ 
graph, whereby the moving photographic film 1* ruled 
into equal time by nllnwtng thudmi of ll^ht from the 
arc llxht to fall upon it at spec tiled Interval* A thin 
slotted aluminum plate is mounted on each prong of a 
tuning fork so that the plates o\eriap 
rhe fork Is mounted to the oaritlograpb 
and tlio platen adjusted no that when the 
fork Is m t \1 brat Ing the slots are In line 
with a bemn of light an optical system 
first condensing the light from the arc 
upon tile slot uml then throwing It In a 
narrow line across the film With the 
fork vibrating the slots are In line with 
the radiation twice each vibration thereby 
Insuring twice as many flushes on the film 
to the second as the fork makes complete 
vibration during the correspond Ing time 
Thwco ft rks are driven by a 100-cvrie mas¬ 
ter fork which carries two contacts. One 
Is etnJfcHed In driving the tor* Itself, 
while the other Is connected In series with 
the magnet of tbe flOO-cyt* jgrk and a 
source of 110 volt dc power '‘The magnet 
of the fl00-4)rt* fork Is therefor* ene rgi s e d 
100 times per second or onoe every five 
vibrations of the fork Itself Careful tun¬ 
ing render* It feasible to drive tbe ton* 
ellh a total amplitude of 0 00 Inch Odo- 
slderlng that the slots an only 0 004 Inch 
able tlie amplitude of vibration produce* 
flashes of tight of an Infinitely brief dnm- 
tlon—tm exunlmticn of the film deter¬ 
mining the time element of the flash not 
exceeding 0 00001 of a second 

Oil Shale In Palestifte 

O V the shores of the Dead Sea and 
west <f that sea between Jerusalem 
and tlie vicinity of NeM Musa, is found n 
peculiar stone The atone, which Is abut 
dant Is commonly used by tbe local people 
in making souvenirs It is a matter of 
common knowledge that the Bedouins have 
used thta atone Cor several years ae fuel, 
and It is reported that during tbe war It 
was so wed b f tbe Germans It is said 
that the latter also extracted oil from It 
The ebon* is called Dead Baa stone and 
fitlhkstein In tbe Yarroouk Valley in 
northern Palestine are also tonfid vast 
quantities of an oil Impregnated 
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N )W U t a ro nprebenst ve i r mum f r forest coo 
wr atl n lu been f rnula od f r tie flrat tice 
and mb nltted t Congress u the Snell BUI i brief 
Inven tor y of our foreat weoowe* today and a rammary 
of the efforts now being made t provide for the needs 
f tomorrow si* nil be of Interest although each a 
survey la hardly fluttering to the National vanity 
It is now fwrty-e gfat years since Congress first took 
cognisance of tl e necessl y for Governmental action 
to conserve thfe Natl ns forest resources by the passage 
of the Umber culture net of 1873 tl trty years sines 
the AM forest reserve law designed to protect the 
m urew of stream* was enacted and twenty four years 
since reco n nend&tloos of the National Academy of 
Sciences, mb nltted pursuant to request from Congress, 
vers f rmulated mu wl at then see ed an adequate 
National forest 1 ollcy All tils time we have continued 
to squander our forest resources with the prodigal folly 



fluting jeBaw pbo, Ptkg 


f tie tr verbtal drunken Mijor until at last we are 
eonfr n fd with the kn wledge that they will be as 
hsusted within s few years unless heroic measures are 
applied at once 

Figures from the National Forest Service fix tbs 
total original f rest a red of the United States at 628 
288000 arret of vMeh there remain an mdmatety 
408000000 acres of nominal (Orest But only 80 per 
cent, or 187000000 acres Is virgin forest. The rest 
includes 112 000 000 acres of second-growth saw timber 
88000000 scree of second growth below saw timber 
Mae and 81 oooooo acres which have hem Oev as tated 
by wasteful methods of cutting and by repeated Area* 
on which nothing of value is growing or tikeW to grow 
without a huge expenditure for reANpestam. This 
totally devastated ana Is eqnal to the combined areas 
of France, Germany Belgium, Holland, Denmark 
Swltsfrland, Spain and Portugal Besides the waste 
land there are approximate y 245000000 acres bearing 
sect nd growth forest In s large part of tils forest 
wasteful cutting or excessive grating have reduced 
production to a mere tract on of what It might be 
with pe o pe r handling To convert such lands Into 
valuable producing forests w II In many eases, Involve 
expenditures as gm t ns If tl e lands were devastated. 

Of the meager remnant of merchantable titubffr at 
least 5 300000 acres are c t over each year and they 
are cut over much more closely that formerly with 
the result that after tea hove klUed out moat of the 
young growth tiwra brattle or no chance far refuqdhb* 
tton to start 

Destruction fram various causes dlmMMtia tbe 
visible supply even mors rapidly than mm From 1610 


to 1018 an fterageof fltfPQOOO acres effort* Und < 
burned over eecp year and In 1010 apd 19U? ti* 
was coatidmMy larger 8t rma toy* taka twr 


contidmbly larger 8t rm% to<fc take thtfr Mb 
a stogie ejetooe on January 27 JBtt cutting* *W*tt 
through the maghldcmt forest on tim Olympic pehbMl* 
80 milts wide add 78 aUea long de etcftyfawgOOgdCqflOO 
board feet of tinbof Jh m U e Made pine beetle h A* 
•trajlag Umbm by tbs billions of Mt In 0*«FbdWb 
Northwest 

Stated In another way timber th_ 

rate of 8 noo<MWO<IO cubic fmt a year ot i 
four tinea a tiM he tfw new timber Is gti 
that of mw UipMr etgu la being cbt ted < 
dm disease end fan I g A at the rat# qf 
board feet a (m hanggo than five end a i 
tbq growth of sgch i 
lu vltw of mch M 
what Umber Iq MM 




wall being 


stoat 



U is, ii■ hens emif naiawrt tkal4hdnandidrifa eAtii 


that a total of 170/100 acres have barn pUntdd by the 
Befvlce up to the end of June, 1090 85/100 acres 

additional by the State Forestry Dspartmmfe and 
850/100 acres by private Individuals and corporations 
In 19 states. Adding the estimated planting la Neb- 
reeks K a n sas Dllnoia, fhe ittseourl aid 

Oklahoma would swell the private planting to a tidal 
of TQOyOOQ acres, or a little pon than a aegis 

planted fa, all th, a^ nrte a that ten baM oftmtia, in 
tkte Md la tjte (felted ttataa, turn tk* tttea wbaa 
Clutter waa drat vadartakaa far tk* MUM Mttikte 
forty or fifty nan m right down to tea pt uri te that 
Tka Intel BUI acrMptetaa tMtftOOa jaartr tat «*• 
run kt nfmlli, 4mM lute la tea National 
lornte Am tka ayaraja coat of plan ti n g t» M m 
•era, thlo woaid prorUte tut tka H teteUte at W ifiOO 
aeraaaraar Dte to ragudad aa tka autem pcacti 
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<*»«*« 4*fit for upturn 

a * 0 $tt require M the 
for In Om 
*Mtt M m years and 

Outlay of |» 10 r 

“ ^ ' ► about 180 year* in required td produce 

fotbfo saw-tlmhe*. and SO to 40 peart to 
j pufo rood, If compound iafore* ha Co m put e d 
t capital re quir ed tor tuck an undertaking toe 40 
to ISO rMn tli* uneophlrtictted map begin to under- 
*aq$ why tree planting at a process of reatoHng 
fort* Head* la mUtivrty a minor matter In the mlnda 
«f forestsra. A forester never plant* trees If he eon 
mi Mature to dolt hr him Furthermore, Mature, if 
given half a chance, will turn*)!/ do it Planting la the 
most e xp a nsive method of establishing a new stand of 
tindw It involvae a relatively high initial I n ve stm ent 
which mast be carried at compound Interest during the 
itttie period required for the timber crop to grow to 
mam han tab It a(M and to be harvested When it Is 
remembered that the 81000,000 acres r eferred to as 
u tili ty denuded la hut a fraction of the total acreage 
requiring attention It will readily he seen that some¬ 
thing besides planting la required If the country la to 
hum a timber supply at all co mm ens ur ate with its 
meads a for yean bsoee 

That something is lire protection According to a 
rtatment by Oot W B Greeley, Chief Forester, of the 
JJ 8 Forest Service, 80 States contain approximately 
WfooniMWO acre* of timbered and cut over land In 
font and private ownership requiring protection from 
fl*A Which Is the drat step toward providing s coat lira- 
dub fo pfly of timber Of this area ITtMMMM) acres 
Ilf start* wbdtty unprotected There are front ten 
ttartnbnd to t foht y -flve thousand fo res t fores every 
y*M which destroy the young forest growth on sight 
te ten tefttioo acres every year, aside from large areas 
btarfot over annually of which no record can be 



Tre*-platttag fo the wSruSTaSa h f «^ la which young treei-ar* planted 


infective protection of these 880,000,000 acres of 
forest land, according to W Greeley, Uei at the bottom 
#f say National policy of reforestation Ones this vast 
Area U really protected from forest Ursa, three-fourths 
of tmr timber supply problem wtU be solved. 

foaoa mi tim U 8 Fore* Service has cooperated 
in 8 fe protection work In 10 to 88 States, expending 
tram fe&OOQ to flttUMO per year of Federal foods 
In font period Seats and 
ibavuia 


caused flrSfodn ottiM, Id til fo e efo lnla tho prdtdam of 
for** ftrsadhfors oghrla ***** from the vM&m of 
mah-oaused rt |T foWnvMt kmmtm laiSs recog 
nttiou by every one of the dadger and of the community 
lose from fore* Urea. The second u an organisation 
to put out those which do Occur while they are yet 
small In some regions rortgnjtton of die serious lorn 
to the community a* well as to the laud owner result 
from fore* tires has not been developed As a 
result tire fighting la more costly than will be ne ce ssary 
after the public la around. In aome of the Western 
National forests a smaller force la now needed for tire 
protection just because the local public has acquired a 
more enlightened point of view regarding forest tires 
and has acquired the habit of being careful while in 
the woods. 

Fore* tire protection. Hr Wf judgment will reforest 
or keep cut-over land growing forest on hand reds of 
acres for every acre that baa bmi or Is likely to be 
reforested by planting If’tire protection alone will 
not restock the land with a new crop of trees a new 
crop can In many place* be secured by leaving teed 
trees or In some types of forests by leaving the smaller 
trees when the mature crop Is tut Planting wlU have 
to be resorted to to reestablish forests on areas so 
badly burned or liMfon*/ cat that a new crop can 
not be obtained by nefovaPserdlng 

‘Part of the 81,000,000‘titree so devastated by reck 
leas cutting and fay tire that It la no longer productive 
will have to be platted FHb protection atone will 
restore the remainder There wilt be little excuse for 
extensive planting otftaM* them devastated arena. The 
exceptions will bp wtupe foe need exists of securing 
quick Indirect benefits inch as the prevention of ero¬ 
sion, or in the Nebraska sand hills, or where locut eco¬ 
nomic conditions justify extra expense to assure foil 
stocking quickly 1 % ^ 

The feet! Bill appreprtatt* $1 oooooo a year for 
tire protection In cooperation with Suites and through 
them with private ageodes In Um Pacific Northwest 
there are some thirty organ!rations of timber owners 
cooperating with each other and with tbe State nnd 


a year to asp* than a mUW 
ton doifors while private toe- 
tartar* have Increased 
taxer tight***. 

The tort of protecting for- 
s* labile Mm ire as repo** 
* If * At** averages 
M cants an am A tiers* 
■ f rt Urt pu badg* tor the 
ttetaST feats* endodfcw 
Fataehat fo**% would thus 
ahottt lAmtioo a 
foafu wtawere fog saafo re* 
ykfojfr Available iggrsgste 

i w mm * whifo 
Alfa 

IfUWftboo; prtvut® 
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redo at Governments in ilie 
protection. In Oregon uud 
Washington laws have been 
paaeetl making patrol of prt 
vauiy owned timber foods 
compulsory Private c rt trl 
buttons Mowediova amount to 
as much as *0 to 30 cents 
an acne a year The private 
owners also take uuv of u 
lurM* proportion pf denudnl 
ami restocking lands repaid 
l»i of W bother It belongs I j 
them oi to tho Government 
In this territory natural re- 
pimluiUn is swift and sure 
if tire Is only prevented from 
undoing wliot nature so la 
borlousiv a< complin It** 

The Snell Bill also appro 
Lvoutas $10000000 a ynir for 1 >oars for acquiring ad 
dlfCfortl lamia for Nutlonnl foiests, whkb on Jam 80, 
19&Vaggregated lfieaA2053 atres and which are Intend 
ed to bo oonservatlott utcua ns well ns a protection for 
WfltirhendK Tlie Hill aiqiroprlaleM a grand total txf 
$71 200000 distributed Unoa^luut u term of five jenia, 
the purpose Including In addition to tlwne already 
mentioned a survey of the foie* itHouries and tlmlwr 
requirement* of the Nation an t forest reneuicli luveatt 
gdlluns In wood utlUxatlon mil a duly of farent t ixh 
lion tin* effort being to dlNtillmti fairly the other finest 
expenses an well an the forester a shaie of ordtnury g >v 
eminent al expense 

Among the States New York leads in reforestation 
Not only thaw the *<tute produce about lOOOOdO flee* 
a year for reforestation but iiaper mills and railroad 
companies maintain their own nurseries Y rom 11104 
to lJfK.0 the State planted GH100000 trees which at 
the usual average of 1000 tiees an mrc means 00000 
acres replanted Id 1U20 the State planted approx! 
mutely 8 000000 trees while private owners planted 
8000000 trees on cut-over land 
Massachusetts has been earrjlng on an active re¬ 
forestation program for several years. Becrntly the 
Bute acquired 100000 acres to be restocked as rapidly 
a* narsery stock can be grown 
In the South Uulnlana hails In reforestation A 
single lumber company has planted 8000000 trees The 
lumber companies have united In conducting extensive 
educational campaigns In tlm school* Tbe Bute Depat t- 
ment of Conservation has just started a competition 
for boys dub* In pi rating and caring for trees Texas 
Is not for behind Louisiana. 

Michigan planted 4000000 trees on state lamia In 
1020 Minnesota has done some reforestation but the 
principal activities of the Mute have been In lire pro¬ 
tection Kansas and Nebraska have done considerable 
planting to check drifting snnds in the We* and the 
work has been notably successful tlorlda Missouri, 
and Ohio have recently enacted Inws providing for re 
for eolation Me* of the otlier States have done tn 

are preparing to do armtetiifng In (lie wn> of reforest 
atlon but not yet on u aenle 
large enough to be really 
effective 


Oilental Dauad for 
American Lumber 

J tPAN Imported 77000000 
feet of American lumber 
tn 1920 according to a re- 
poll appearing in tbe tap 
anew American Commercial 
HccWp A material reduce 
tl n in prices a decrease In 
ft eight rates and the recent 
jjent fires in fapan are cut 
bhhred grounds for the be¬ 
lief that till* demand will 
Increase to about 100000000 
foot In 1021 While the n>r 
nml export of lumber to 
Chinn amounts to about JOO 
000 000 fo* annually that of 
1020 came to only 1 W 000000 
fort though greater activity 
U expected In this market 
ibis tear A striking dtifrr- 
•are between the trade with 
Japan and China Hes to the 
fait thnt while tbe former 
count r\ travs prnctlrnUv alt 
himher for remnuttfocrure 
tbe latter Import! lumber in 
miraufoetured form 
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Phosphorus, the Backbone of life 

America’s Great Deposits of This Chemical for Fertilisers and Through Them for Food 

By George H. Dacy 


D BSPITB that the United State* Includes within her 
burden the greatest phosphate mine* In tbo world 
wo have failed lamentably up to this writing in making 
the roust efficient and effective utilisation of throe vole 
able mineral deptadto True subsequent to the Civil 
War—It was In 1862 that the phosphate deposits In 
South Carolina were tint discovered—we begun to de¬ 
velop i nr phoephate resources and extended the Indue 
try gradually to Florida Tennessee Arkansas Ken 
tin ky Utah Idaho Wyoming ami Montana but In the 
mining and utilisation of this natural heritage we have 
pursued extravagant, wanteful methodu In gome In 
stances aa mmh as two thirds of the phosphate which 
I* mined Is waalied away onto the damp idles In <ut>d*r 
that the marketable product naav be of the finest grade 
and quality 

Fertiliser economists of course, argue that the wash 
lugs and tailings which ore run out cm the- dump heaps 
are not legitimate wastes until some practical method 
Is devised of separating the mineral from Its Impurities 
Albslt If these pbrnphstk losses are compared with 
those occurring In the mining and smelting of metaUlf 
erous ores the) appear little short of rash folly 
Metallurgical prnctlre has now boon devehijied to a 
stage of perfectlcn which admits of working over old 
dump heaps and tailings containing only a ft action of 
one per cent of tlie deal red mineral with economic sue 
teas 1 rum an imlustrlul standpoint. It therefore la 
criminal that material and b>products containing from 
12 to 18 per cent of marketable phosphorus should be 
heedlessly thrown awav Just because the 
Ingredients are relatively low prtAd 
The manufacturer of iron or steel would 
hardly conceive of a condition where his 
finished product would contain leas of the 
marketable ingredient than the ora frotp 
which It Is derived while to ship and 
rcshlp material from place to place under 
coiHlltl)us of almost prohibitive freight 
intcH while the percentage of Its valuable 
Ingredient was constantly being decreased 
would m pear like Industrial suicide to the 
average lav man Nevertheless, that Is 
exactly wh it Is done In the phosphate In 
dostrv un liulustr> which Is the back 
bone of the fertiliser business and tba 
fundamental I unis of the agricultural 
Wealth of a c iwlderublo portion of the 
Eastern and Southern States 4 

After the high grade phosphate rock la 
recovered as a result of tlnborate wash# 

Ing and screening processes It is shipped 
ong distance* 10 fertiliser fncturlea where 
It is treated with an nwrovtmutely equal 
weight of sulfuric nc id und pmwjfactured 
Into add phosphate which ordinarily con¬ 
tains about 16 par cent of phosphoric 
add—less than 00 per cent of the amount Small tut 
contained In the original rock aa it comes 
from the phosphate qrfne Thereafter % 


this low-grade 
shipped long 
Ulhwr mixing 
farmers — the 
The purchasers 
are obliged to 
bor and ban 
84 per cent of 
flcial filler In 
fertiliser By 
fertiliser U fl 
ted over the 

over worked 
qo*U have ug 
quite a sum 
scientists ad 
slty for dllut 
ted phosphoric 
fore they are 
for farm crops, 
tend that It Is 
and wasteful 
purpose!} to 
low grade goods 
points of con 
tlve filler of 
could just aa 
to the original 
material on to#* 
products kf*r* 



Apparatus for the 
electric precimte- 
ton ef phosphoric 
add 


product la again 
distances to fer 
plants or to the 
ultimate users 
of this fertiliser 
iwy freight la 
d ling charges on 

natural or artl 
this commercial 
the lime the 
nelly diatribe 
sick, ailing or 
fields, these 
gregnted to 
Agricultural 
mtt the neces- 
Ing concentre 
fertilisers bo¬ 
used os a tonic 
but they con- 
an unnecessary 
extravagance 
manufacture 
far from the 
sumption when 
diluting agent 
well be added 
concentrated 
*fena where thT 
used 


Every effort of the national Department of Agricul 
lure und the various state agricultural agendas Is— 
at present—directed toward the reformation and gtan 
dardlxatlon of the phosphate mining and manufactur 
tug business so that hereafter phosphoric add may be 
marketed with the least possible waste of time, money 
und material Some prominent phosphate plants have 
already been re-adapted to these new and economical 
practices Instead of marketing the traditional varie¬ 
ties of 16 per cent add phosphate, they are distributing 
products containing up to GO per cent of phosphoric 
add One concern has placed on the market a com- 
IKKutd of ammonia and phosphoric add which contains 
large enough amounts of those two fertilising elements 
to permit of its economical transportation to far distant 
points s 

An enormous loss of valuable phosphoric materials 
annuaU} obtains lu the Florida mines which market 
about 2 (XXyKJO tons of phusphatlc rode a year Here¬ 
tofore, from GO to 6 G petr cent of this supply of phoe- 
phatlc add was wasted due to Insufficient methods of 
separating the Impurities from the valuable fertilising 
mineral Und* Ham through the experiments and 
Investigations of his Bureau of Bolls, has demonstrated 
recently that this great loss of phosphate entailed In 
mining Florida rock may be largely eliminated by 
mixing the 1 ruu-of mine* phosphate with sand and 
coke, and smelting the mgs* in either an electric or a 
fuel fed furnace In this process the phosphoric add 
Is driven off as a fume and may be readily collected 
In a concentrated form Although addi¬ 
tional research work must be Instit u ted 
and completed before alt the mtitfte 
mechanical and <hem!c*l details hgve 
been solved satisfactorily, the epetatoew 
bid fair to pmlong the Ufa of our fern* 
piiate deposits for an indefinite period. 

According to the most r ehe a t fcdrteya 
Md egd mates of the B B riaUogl&l 
WrvtyV the phoapbet* Bride of Utah, 
Idafck Wyoming and Montana e xc eed Ik 
the total output <* & bOriotiMr 
The gover nm a nt udprita figttfo 
Ifefcae new deposits oofiteta taord then 
0^060 tons grads ifbospliab 
wen adiudny tto* this athbefittf 
pphatus totoaty dtoatoe 
tba largest phtaghtodb- 
extatanfe Imt to also mips gad 
a more of this frrrittJtad mfe. 
attr other ouukhi In nddltkui 
e^gfiyiBg oar tarifie ti o ateST mot 
ft tatata atorn 

a? A«to 
pA vt oar mtoafldfi 
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Why W&nj Metal Fails Under light Loads 

The G wam oi end the TiddUsli Problem of Totting Against It 

* By Geor&B. Dacy 


Mi* haydlfog loads of 

sis may ^oUapse 

S t tit axis failure wtm 

mW* imrflaa thenw*ina 

is eaityiag i* tbs driver, a 
strut frm hoodie* too 
pQjft d ttgacfr taring tha peak 
tfroftc £***• of the day may 
wreck dtia to axis or wheel 
cejtipti when it is returning 
to th* ear bam to be greased. 

Aistovs tor which Is adapted 
to carry 20 peraoos may crush 
to its fwsohrot pit When 
ethpt m*m bridge girders 
which bare been designed to 
support enormous stress and 
• train may break down 
under light loads. Not Is* 
frequently serious automo¬ 
bile, street-ear* elevator and 
bridge accidents occur which 
result In heavy losses in limb 
and Ufe Just because some 
Of the metal parts used In , 

the construction of the ve- UDir 

hides or bridges have become so tired that—without 
warning or outward evUkmce of portending collaps e 
they give way. These untoward phenomena for years 
have presented perplexing and pussling problems to 
the engineering fraternity, which bas done everything 
possible along technical and scientific lines to reduce 
the risk and solve tlte riddle connected with metal 
fatigue 

Under the Joint auspices ot the Engineering Found 
ation* the National Research Council, the General 
Electric Company, and the University of Illinois Kngin 
earing Experiment Ktatlon, invnlnable investigations 
are being conducted at Champaign, Ill, over a two-year 
period to ascertain accurately the limit of endurance 
of a wide range of samples of iron and steel Hereto¬ 
fore* frequent experiments have been curried out to 
determine metal durability under the strain of a single 
load. The purpose of the current investigations is to 
find out conclusively about fatigue strength under 
frequent loadings. Novel and unique testing machinery, 
which uhder laboratory conditions over a short period 
submits the metal materials to stress and strains such 
as they would be exposed to during many years of 
service usage* has been designed expressly for the 
purpose of clearing up tbs 
intricacies which, previously, 
have Abacured the engineer's 
Aovlrifo concerning tbs 
everyday history of steel and 
metal matarials gad their 
reaction* to oontinuta* serv¬ 
ice, 

▲ mode m Goliath of pew 
forafonsl weight lifters for 
many yeara may excel alt his 
rivals ta remarkable feats of 
strength. Then due to em 
cess|vu tun of certata 
marks or on account of old ^ 

U* Ik may tatot* slow 
apt his muscle* are unable 
to rigpoad m adtfttfo the 
dictates of hiawtitm* has 
to redact the weight of his 
dumb bOUs, bar Delta and 
oaaima balk. Gradually, he 
fglta fe health and rirehgth 
aad ftetastai* he. Is obliged 
be ubiadoti hi* exhibition . 
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A—IkWri—By-h—ted funs** JO—Wstor qwedtfst tank. O—Ottnumchlu* tank. D—OU-rircmJatin* pump 
Lsherstory apparatus for reproducing the renditions sf heat treatment 

A that—without tarty, the steering knuckle or crankKlmft, springs, axles pmudimn of tl 

idlng collaps e or engine parts of the motor cur apparently may look the lout of the 

>mena for years fit and strong yet under service when the driver leuot bunds become n 

ng problems to anticipates a breakdown, one of these parts mtiy dis- ly, some of tl 

done everything rapt That is why the need Is urgent for some method spread* to ot] 

lines to reduce of standardised testing which will admit the prediction Therefore It ui 

ted with metal of the actual use and strain which the different metal failure I* loculi 

materials will survive. Vital stut bales are needed prmed of muny 

ineering Found which will forecast the lifetime of *teel und iron so lire at least tvs 

ill, the General that approaching failures may be noticed and guarded likely to be It 

f Illinois Kngin against likely to occur 

b investigations Htndle* of wlty metals under light loads, frequently material Hen 
over a two-year repeated, tolled more rapidly than tliey did under be high IimiiI st 

It of endurance heavier burdens of a mcire uniform pressure have been to Hhwh, ami a 

1 steel Hereto- In progress for the Iflht DO years German scientists to deteriorate b 

curried out to conducted many tests and devised methods which nru The presence n 

train of a single Incomplete when measured In terma of modern machtn ireutment or m 

Mtlgutions is to cry, mainly because they are of such short duration weaken the nm 

strength under und because since those teats many new kinds of steel character are n 

itlng machinery, huve come Into use and new metuls suih as aluminum The Illinois < 
r a short period are available for building machines. The Inadequacy of of steel under 

ind strains such these Investigation* led to the conception of the series by very enrefu 

many years of of strength test* derived by Professor H K Moore ningnetic tests 

pressly for the and his to^^ assistant*. Any^ineUl that survives cycle* or repeti 
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tlww tesla merits a dte 
Unguisbed service cross de¬ 
noting special strength su¬ 
periority These middle 
western 'engineers have de¬ 
vised tests which expose the 
metal samples to ever) con 
ceHithle stress and strain 
under regular repetitions. 

Metals while lifting sub¬ 
jected to fatigue in these ox 
perlments have been ohserv 
ed under the mUroscope and 
It has been found that the 
crystals of wh ch n metal 
Is conqsised will allow de* 
formation to occur by move¬ 
ment ulnng certain gliding 
plane* within the crystal 
This gliding or slipping is 
Indicated by the appearance 
of lines running ncroM the 
crystals. They arc called 
“*Hp Umd* 1 ’ and careful ex 
umlnatlon 1ms elicited the 
itment fact** liat clipping causes 

mUToscopic ridges und de¬ 
pressions of the surface, In the nature of steps. As 
the test of the material futlgue Is continued, the slip 
bands become more numerous, und also brottden Final¬ 
ly, some of the lmnds develop Into u crack which 
spread* to other <ry*tals and thus causes failure 
Therefore It upiieurs that the prlmury cause of fatigue 
failure Is localised deformation Itecause steel is com¬ 
posed of nutny minute cnstals—In onllnury steel there 
are at least two different kind*—the structure Is not 
likely to be homogeneous. Furthermore, there are 
likely to occur many microscopic flaws throughout the 
material Hence somewhere In the sample, there will 
he high local stresses due pm* r to non homogeneity or 
to flttws, an<l at such points, the sample will be liable 
to deteriorate b> the repeated attluu of fatigue stresses. 
The presence of internal stresses, due to previous heat 
treatment or mechanical treatment, would also tend to 
weaken the material when fatigue stresses of a similar 
character are applied later 
The Illinois experiments feature the repeated stress 
of steel under regular reitetlllon and are accompanied 
by very careful stallc tests, Impact test*, and special 
magnetic tests An endurance limit of 100,000,000 
cycles or repetitions was decided upon and It has been 
determined that every 
sample which survives this 
strength Is adequate for the 
roost rigorous field service 
To Illustrate the severe 
wear to which the metal 
parts are exposed In actual 
service—it Is worthy of note 
that In the case of a steam 
turbine rotating at a speed 
of 8,000 revolution* a minute, 
the shaft suffers a reversal 
of bending stress every revo¬ 
lution The average life of 
s steel turbine blade Is 10 
years during which It is ex¬ 
posed to something tike 
15,000;000,000 such bending 
strains. Under such service, 
any Haw or defect 1s son to 
show As a result of these 
new experiments, hencefor¬ 
ward, It will be possible to 
locate these defects in the 
testing laboratory before the 
turbine blade Is made, jB* 
approximate number of re¬ 
petitions of stress la the nor¬ 
mal lifetime of the following 
structural and machine parts 
are railroad bridge* chord 
members, 8,000,000, e l ev ate d* 
railroad structure, floor 
beams, 40,000,000; railroad 
rail, locomotive wheel loads, 
500000, railroad rail, car 
ry wheel loads, 15,000,000, alp 
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plane engine < i nnkubuft 16000,000 dr 
axle* W ooo ooo automobile engine crank¬ 
shaft 1 J> 0 u 0 (*X> line-shafting la shops, 
fiOOooo <ha) ami steam engine pistes rods, 
n unettlng rod* and crankshafts 1 000 000* 

Ofm 

1 rofattor Moore ha* hem working to 
rufect a commercial method fur predict¬ 
ing the fatigue of different mod* and 
lun* »nd in this rwnmh work he 1* toot¬ 
ing out all the related liilxtntton methods 
and law* From enUi aauipte of steel, he 
machine* SO specimen* ouch of wlilch Is 
4 Inch In diametet and 11 inches long 
Home of the sample* tire first submitted 
to i»h> nIchI tests which nubject the steel 
to stretch and deformation teats and under 
stretching pressure of 10000 or 12000 
jouudM or whatever amount Is required 
stretch the steel wimple out like taffy 
ranch until It * necks down and finally 
breaks The beat lent MchcU load tegt 
machine In use In tlu mine In University 
labonitoito* has a cupoclty of 000 000 
IKtundfl A special electrically driven gift 
clilne with n backward and forwnwkvib- 
inthn is 00 equipped with heutyr *>rl0Vi that tha 
imic unt of comprexsl m is 1 Horded tfy a special attach* 
moot in fcraph fonn Indicative of the repetition atrVfagth 

< t the wimple under \lbrulor% strain 

A tuttery of 15 stress machines of the rotating beam 
t\pe—teally facsimiles ef a freight car axle upside 
down—are so arranged that every rotation of each 
iimcblno reverses the stress on the sample which Is 
Icing tested on It The steel wimple Is Inserted like 
nn axle tn this machine and is rotated at the rate of 
1 are than 2000000 loolntlons a dit) These test con 
dlthns duplicate th *th these cf tlie ordinary railroad 
c a Hi automobile axle In motion Bach test Is con 
tlnucd fir 44 d«\* when tlie sample* will ha\e been 
exposed to 100000000 repetition* of stress Sample* 
that withstand this modem mechanical torture cham 
hr successfully are qualified os endurance satis* 
fact ly for the purp» w intended The arrangement Is 
such that if the sumph colliiimi before the completion 
of (hi test an electrical connection Is broken auto¬ 
matic ulh and the machine stops A special counter 
Is used on each machine to record the number of revo¬ 
lutions The experiments have demonstrated the 
general fact that If the steel sample* do not fall by the 
time they make 10000000 revolutions they will sur 
\lte the strength test of 100000000 rotations on the 
niiuhlne and so far hm can bo predicted from the test 
results will sarvice an indefinite number of repetitions 

< f si 11 ** 

The action up*n tlie steel in the testing machines 
la In tlie nature of a constant backward and forward 
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bending motion." reports 
example a wing wiH bend 4onbttl ooce wltbont break¬ 
ing- but tt yon wiggle It hack and forth a fsw times. 
It invariably win snap When a car axle stands at 
rest the spper portion suffers tension from the weight 
amstalhed at eaefer end. Simultaneously the lower «uv 
face Is being ex posed to compression or crushing action 
If the axle Is rotated a half torn, this condition of 
the wheel sections Is re\oned In a word the wheel 
Is undergoing the name action as that which napped 
off the wire—a much aeietvr test than to support a 
single, stationary load. The microscope shows that a 
peculiar action occurs In tlie Internal st ru c tu re of the 
steel during this process After repeating stress, steel 
will snap almost without any warning while under a 
single heavy load It will crumple In the former 
Instance the steel behaves as though it were a brittle 
Instead of a ductile metal 

A peculiar peodutaro-Hk* hatchet la the outstanding 
feature of another testing machine which Is used to 
subject the steel sample* to abrupt and rapid abode 
and jar A small notch Is cut In the steel rod which 
then is placed in position so that It will receive the full 
Impact ot the pendulum aa it completes Its swing 
through on arc of 100 de gr ee s Hpedal records are 
kept of the breaking strength of the steel rods in this 
test Another repeated Impact machine la so adjusted 
and mounted that It hammers the test samples first on 
one side and then on the other Another sensitive 
machine Is equipped with a microscopic arrangement 
so that It registers very slight d ed uc ti ons of the steal 
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woihed out a* the Ti ____ __ _ „ 
noU. The machine lor making t4t at# 
test is Inexpensive, It saw be apoHedfin 
some caste, to machine parts wte4ha**fo 
be used to actual sendee# as the test 4m 
not injure the specimen tested It stag 
be possible to test an sutwnett* m*k- 
sjbaft, on elevator wire rope, * bridge gir¬ 
der, a car axle or a railroad rati T 
Mdse respective parte ate installed 
bean* found that If 1 ‘ 
cracks begin to term, than the formation or 
those cracks Is accompanied by a very Might rise Hi 
temp erater s a small fraction of a degree. This rise 
of t em perature occurs In a minute or two after the 
repetitions ot stress have begun. The propose d test 
ter “fatigue” dev el oped at Illinois UMvontty la in 
offset the application of a clinical thermometer to a 
steel specimen to which repeated stress la applied 
A vise la used which holds one said of a spadmm, 


and an adjustable eccentric Which "w oWfin s " the < 
end of the specimen by any desired amount, A 1 
meter Is used to measure the amount of 
which determine* the amount of strews applied the 
*dU>lcal thermometer” need la really a delicate electric 
thermo-cotqde which Is held against the speclnwn at 
the point of maximum stress In turn, It la connected 
to a delicate galvanometer wbote xeadtegg measure 
the temperature deve l o p ed Oven though It be as mtnttte 
as one one-hundredth of a degree. If the test shows 
no dmetopment of ‘temperature,* the “wobble* te In¬ 
creased and another run made In fact this program la 
continued until a decided development of “tempisefauW 
Is shown The stress corresponding to the “wObb W * 
which causes this rise of temperature la the “endurance 
limit for that particular steel 

The “endurance Unfit* determined by this rapid 
* rise of temperature” teat have heed checked by ooto- 
parison with the endurance limits obtained fey the alow, 
tedkras experiments on (he rotating beam mac hin e* 
and the correspondence of values Is very aetistectory. 
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«Murt ■wiplww, with the vti|t totemotly braced* This araehi— h etUI an experimental type, as that Its merits rsrnatn to be proved It has 
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The Revival of the Monoplane 

Reasons Why This Type, Once Replaced by the Biplane, Has Again Become the Favorite 

By Ladislas d>Orcy 


S IX yea oo tbs writer pointed out In 
them columns* how certain require¬ 
ments oC military aeronautics had, early 
h tbs war, brought about the elimination 
of the monoplane typo of flying machine, 
lit fact, ft may be said that in a genera* 
wap tbs war the air wua fought and 
Woo wtCfc btpliUMM, the few exceptions to 
ths rtfs Morans flautoier and Fokker 
mnnnplsnon flopwlth trlplana, etc.—being 
bsrdlp worth tbs mention. 

But today we are witnessing a strong 
revival of the monoplane tn this country 
ns weU as abroad. What are the reasons Jnmban M 
foe this latest development? Is this only « ths lots 
g pqralflg Phase, a designer's fad, one Is 
tempted to ray, or has the monoplane come bach to 
stayt And will it In Its tarn supplant the biplane and 
the trlpianet 

Tb give an adequate reply to these questions it Is 
first necessary to make dear a fundamental point tn 

For tbs same area a monoplane wing, 

•or single-decker, la and always wilt be 
mom efficient than any combination of 
superimposed or following wings, because 
ths latter mutually Interfere with their 
pr ogress through the air By this Is meant 
that while in a monoplane the air stream 
which Bye wing sets up In its path escapee 
fre ely , to a biplane, for Instance, two such 
air streams are crested which constantly 
eofllde. As a result a biplane wing com- 
htenttoh lifts only about four-fifths the 
wafefat S mefioptons of the asms wing area 
1 * capable of s up porting. 

this theory was ns well known In the 
eerto days of tvfatk* as |t is today Vet 
shout 1M4 tbs design of tractor biplanes 
bad mate nelt tm*rm that It became Koran • 
cetnmelr ffiffitelt to butM moonpuaee of 
■eqtral If sot of mpfrier efficiency TtOe 
’Btay-eevaO peon Bar tn Tt*r of tte greeter t h a ant tc a jl 
kflMltt of w ene tfwi i tea* bnt the fact of the 

■ atacn^ Mi ae ft ao often tenon*. that theory tod 
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/oaken six-sealer cabin wmhwb wktt aferded the first practical solution 
of the internally trussed, str et less mens p Une. Engines fiSt-bersepower B.M.W. 

e back to to be endowed with, on aerodynamic principles alone, for the h 
[ plane and From the military view p o in t, also, the monoplane greater 

a s s rood tew desirable than the biplane, because the pilot (he mono] 
ions it Is was seated In tbs centre of the wings, where be pos- biplane, tl 

1 point to erased little vision downward, although his vision for Kxpertu 
ward and upward was excellent Hence It Is small head in l 
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construction, used In training American 
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wonder that the tnonoplsae lost tor many years the 
favors of aeronautical mftdaeers and pilots. 

But as soon as improved methods of construction were 
devised, chiefly as the AMt of the advent of more 
gqitabie materials, and more powerful engines were 
Successfully produced, this* question of the monoplane 
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came once more to the fore Toward the 
cad of the late war the tractor biplane 
hud been developed tn such a high degree 
of efficiency tlmt improved iwrformance 
could only Ik* e\pcrt«*d front higher horse¬ 
power or from wing sections giving 
greater lift Hence it In natural that 
aeronautical engineers should once more 
have tamed tlielr attention to the mono¬ 
plane If thlM type could he built in such 
manner that Its jiarntfte resistance (i. s* 
the resistance of those portluns of the 
structure which do not contribute to sus- 
I solution tentatlon) were no greater than that of a 
ir B.M-W. biplane, the monoplane would obviously be 
the more efficient of the two tyjtes, because 
for the same ulng area Its lifting power would be 
greater If, furthermore, the jsirnslte resistance of 
the monoplane could even lie reduced below that of a 
biplane, tlie former would scon so much the heavier 
Experiments along (Ids line of thought came to a 
head In 101b with the uppeurunce of an American ma 

_< hlne, the I<oening fighting monoplane, ft 

slightly modified model of which Is shown 
below The testa of this mw hlne were 
a revelation with respect to the powlhlll- 
ties of up-tevdute inonoplane design Al¬ 
though carrjlng two men with the mill 
tary load of a t»«#-»witor flghter*ol>servB- 
tlon nlndune, the Uwnlng monoplane 
showed a performance comparable with 
tlmt of the best single-seater pursuit ma¬ 
chines of Its day The answer to this 
revelation was that In the construction of 
tilts machine the parasite resistance was 
reduced to a minimum, owing chiefly to 
the bracing sjstem, which consisted of 
four streamlined steel struts The prob¬ 
lem of \ lfdhttltv on the otlier hand, waa 
Americas solved by fitting the a Inga flush with the 
top of the fuselage nnd h> letting windows 
(n the side of the fuselage, through which 
the pilot could well see the ground The vision upward, 
of course, remained as good as It ever was In a 
monoplane. 

A further advance In the efforts tending to make the 
monoplane more efficient was accomplished In the Ger¬ 
man Junkers monoplane which came out after the 
nnnlstlre While the Loaning monoplane 
achieved Its notable performance with or- 
tlHKV>x systems of wlnfi and fuselage aa 
structl«m (wooden framework and Internal 
mire'trUsHCs), tlio Junket's machine Incor- 
porated some radical Innovations. Com¬ 
ing to the logical conclusion tflaf external 
trussctC are the main snureK'bf pfcrattte 
r ew ftth nee, the designer of the Junkers de- 
rtdfed to build the wing* on the cantilever 
prlnHple, so they would carry the flying 
toad* as beams. At the same time be 
adapted duralumin to the ex cl usi on of all 
other materials both tor the atructurajmt 
the outer skin. The framework onHj 
Junkers monoplane la Unlit up of duralt^ 
min tubing, while the covering co usins of 
corrugated duralumin shea thing. Asa fur 
the wtogn ther innovation the wings were mounted 

I Hipest flush with the bottom of the fuse) ago, 
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which gt?M the Junkers such a peculiar 
Appearance, although It does not seem to 
Influence ItM flying qualities. 

The jm rfonnnncc of this machine was 
vers remarkable for the low horsepower 
employ ctl* but extended operation showed 
up n number of flaws which were to be 
anticipated In an experimental type of 
■u<h unorthodox nature. Owing to the 
exclusive urn of metal In the construction 
of the fuselage, the vibration of the engine 
was tfmraltted o\er the entire body, 
causing crystallisation. Thus cracks de¬ 
veloped In the covering of tlie fuselage 
On later models ttU* i druwt** k appears 
to have been overcome by mounting the 
engine ou ash bearers to aheorti vibration. 

The Junkers' monoplane embodied Htlll another novel 
principle, that of utilising the metal skin for strms 
taral strength This principle is open to objection In 
that the strength of the machine timy be greatly re¬ 
duced If the outer skin Is injured, even if this Is not 
visible, such as III live curly stages of crystallisation. 
It Is understood tliut the latest Junker machines are 
no longer built on tide principle, the framework alone 
being imw capable of withstanding the st re a m * devel¬ 
oped In flying. 

Another Interesting solution of the Internally braced 
monoplane t* afforded by the Fokker cabin machine 
illustrated, which Is extensively used on tbe European 
airways. In this machine the fuselage is built of 
welded steel tubing, which is covered with veneer In 
front and with fabric In tbe rear, while the wings are 
entirely built of wood, Including the cov¬ 
ering, which Is of veneer The wings are 
flush with the top of the fuselage, the de¬ 
signer being evidently of the opinion that 
aerial travelers prefer to look down on 
tbe ground rather than skyward—which 
practical experience appears to bear out. 

Tbe Fokker cabin monoplane has given a 
very good account of Itself in operation 
The pilot Is seated In front of the wings 
la an open cockpit where he has an excel¬ 
lent view of both ground and sky, and 
from where ho can also keep an eye on 
the engine. 

The three examples of modern mono¬ 
plane construction we have dealt with may 
be said to hu\e opened a new era In the 
design of airplanes. They have <*mulu- 
slvely proven that In so far us singte- 
engined airplanes are concerned the mono¬ 
plane is not only theoretically bat also practically more 
efficient than tin* biplane While It Is true that at pres¬ 
ent the wing structure of a biplane weighs te 
that of a cantilever monoplane, this Is merely a 
phase due to less experience In tlie construction of the 
latter 

Regarding multiple-engined machines, tbe situation la 
not quite so dear There are some grave objections 
against twin-engined airplanes In which the engines are 
mounted outboard and efforts are now being made to 
solve tl»e problem of s central engine room containing 
several power units, a portion of which would keep ths 
machine In flight should one of the engines foil when 
this problem Is solved—as it must be sooner or later— 
the monoplane will probably atlU appear to be the 
most desirable type, just as it Is today for use with 
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the atngte-QQ|dned power plants of present practice. 

An attempt worth meat toning at a multlpU-engiaed 
monoplane is the Zeppelin-flUaken giant machine. In 
this airplane, which Is built to carry twenty persons, the 
four engines are boused in the depth of tbe wings, and 
a pa ssa gew a y la fitted In the latter to enable a mechanic 
to adjust the engines in flight. Although this machine 
has made several successful flights, It Is still in tbe 
experimental stage, and adequate comment is therefore 
impossible. 

Resuming, it may be said in reply to the questions 
which head this article tlmt— 

(1) The revival of the monoplane Is due to Improved 
methods or construction which moke It more efficient 
than the hiplans; 

(2) The monoplane Is likely to become the standard 



Fokksr six-eeater cabin oMmopUn# t 'soother' 4 delation of the iateraatty-bneed 
Therengtee la a Mfl-horaepower Sldde l ey "Puma" 


type of small and medium atad flying machines up to 
the highest power bf a stogie engine ^ ft , 

(8) Insofar arttfrge multl-enfltad'airplanes are con¬ 
cerned, the monoplane type seems chiefly r es tr icted by 
oimslderations of encumbrance (difficulty of bousing, 
need of m^fejlelds) so that biplane, and even tit- 
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"tlffi forty mSS7t My gtowtjftbe 
molds tor iltofoiwr ffitofll 
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and there is W simple mefaea known to the 
Forest Products labora tor y by whkm 
i m n b ertosfa and wood, usere rep wijphbri* 
them at Tbu surfa* 

molds is gsnevaHy cottodr of dfifirJ* 
peanmoo, the lie mM 

thread* attrtobmitoreu, 
into metoffirenous she#* ^ mritom* flSj* 
rayreua ofwood destroyers may be flEuftr 
and glistening, hut ffifts usually are bom* 
parted into strands or foMhapsd patches. 

Tbe characteristic feature of mold growth on Wood 
la ths fact that the minute threads which enter the 
wood do not bore, into the wood fibers or dissolve 
them away. They pass through the spares between 
the fibers or enter them through the natural openings, 
called pita, which are found In tbe walls of certain 
cells. Starches, sugars, and other contents of Wood 
cells constitute the food of the molds. 

The wood-destroying fungi are able to tend tbehr 
threads right through the wood fiber*, breaking down 
the celt walls and Utilising portions of this decom¬ 
posed material aa food This action re*? markedly 
weakens the wood, miking It Crumbly, stringy, or 
spongy* In other words, producing rot or decay The 
presence of wood-destroying fungi In in advanced stags 
of growth Is evidenced by fruiting bodies, 
commonly called mushrooms, toadstools, 
concha, or brackets. 

Tbe principal economic loss caused by 
molds is through the staining or discolora¬ 
tion of the wood. No greater Injure may 
be caused by the wood destroyers in their 
early stages, but their work will continue 
and finally result In the destruction of tbe 
wood If foronible moisture and tempera¬ 
ture conditions prevail Further detail* 
may be had from tbe Forest Products lab¬ 
oratory, MadiSon, Win 

Flying Yd Not Flying 

Y ear after year new amusement de¬ 
vices are added to our amusement 
parks In order to furnish new forma of 
entertainment to a fickle and even jaded 
public. Now comes a Californian, R. VL 
Reed, wbq has bit upon tbe novel Idea of supplying the 
thrills of flying without any of Its dangers. He achieves 
bis end by making use of a simple motoriess monoplane 
which Is shown in the accompanying illustrations, a 
system of cables and pulleys, and on electrically driven 
drum. The drum. It will be noted by studying the 


plane, cotarriffitloa wUl ilkHy suftlve in the very UidlF accompanying illustrations, supplies the motive power 
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Difference Betwe 

Dertroyenr 

N OT all fungi which live upog wood Impair Us 
strength, but conditions which promote tbe growth 
of molds, blue-stain fungus, and other non-tnjuriou* 
fungi are usually favorable to the growth of the wood 
destroyers, and tbsas may be active on the i 


to tbe airplane, which rises off tbe ground In tbe same 
manner as a kite being pulled by a running boy. How¬ 
ever, in order to maintain the lateral balance of the 
Alrplao* a system of cobles is placed over the course 
Hf tbe flight to guide tbe pUogeaa machine* Upon com¬ 
pleting its short trip the airplane, which Is provided 
with wheeled landing-gear at front and rear, is banted 
back to the starting point, and la at onre ready for 
another “flight" 
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The Mechanism of the Pipe Organ 

What Happens When the Player P as s e s His Fingers Over the Keys 
. By J. F. Springer 
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ft/JUU? P*opto taMMnl ar* familiar with tea ap- 
Y Y pearonc* of tte taftopd*, stops and exterior pipes 
of tte pipe organ, few hkrit. anythin* bat a vary vague 
fata of tte means by wMcb tb»j t w y ura of tte tour 
o«a tar operates to Mod a Jet fapM atr into 
000 & more speaking pipe*. Tte erfcntxnadoQ of me- 
oteflleal and otter elements leaffing to this sod Is tbe 
•Atom PJpa organa am controlled by different styles 
of action* But an ham wtod-ctost*. These ara boxes, 
AM with Oo mpre —ed air, and placed be* 
noatb the bottom openings of the group of 
ptpaa served. Bach of the opening* Into 
ttea Individual pipe* above 1* doaed bp 
nwa^a of a kind of binged valve called a 
p kM, and Into group* of pipe* by aliding 
nl# called Aider# To cause a pipe to 
lyeaks U ta only n ec ea aa ry to open tba 
p roper Aider and the proper pallet Ordi¬ 
narily there are aa many wind-cheats as 
them are subAdiary organa tn the Instru¬ 
ment Thus, the great organ or the swell 
organ will consist of an aggregate of 
pipes served by Its own special wind-cheat 
There are some big organa tn England, 
and perhaps others elsewhere, which pro¬ 
vide mote than one wind-chest tor a sin¬ 
gle anbaldlary organ. In the Town Hall 
at Leeds, England, the pipe* of the great 
organ ara divided Into two aggregates, 
each of which has its apodal wind-cheat 

The several subsidiary organs are sub¬ 
divided into groups of pipes called stops. 

Bach atop ordinarily constats of a aeries 
of pipes belonging to a continuous portion 
of the chromatic succession of musical 
notes and all having some enpectal tonal 
Quality in common Thus, a flute atop will 
consist of a aeries of organ pipes corre¬ 
sponding to all the notes In some range of 
pitch and all having a flute-Hke tone, To 
play a subsidiary organ, one first draws 
the desired stop-knobs or stop-handles, 
which in consequence draw the slider* of 
the corresponding stops. No sound Issues 
aa yet, because the pallets still block the 
way of the compressed air The keys of 
the proper manual or pedal board are now 
depressed severally or In cbordal groups 
with tba result that the corresponding 
pallet* are opened and the compressed air 
allowed to rush Into the corresponding 
pipes. The organ bow q>eak* in single 
notes or in chorda 

A little thought win prepare one to un¬ 
derstand that It ta quite important bow 
and when the pallets respond when the 
keys are depressed It is highly desirable 
that nothing akin to a “hang fire" response 
occur In modern organs, tbe console Is 
often at a tery considerable distance from 
many of tbs pipes. Tbe keys may, ac¬ 
cordingly, be near some and distant from 
others. There should be no difference in 
tbe response of the corresponding pallets. 

It would be intolerable to strike chords 
on two manual boards and one pedal board 
simultaneously, only to hear from tbe 
three different organs at three different 
instants. It will perhaps be gathered 
toon these r e marks that the action is a 
vital toatmre, because It Is the very thing 
depended upon to connect the movements 
of key and pallet. 

A representative wind-chest is Sbowfl to 

Me se w n to the group of drawing* to 
this man. sad again, at the lower right 
to front utettofe The bos A‘is the wind- 
supply may be 


down through small boles to tbe bottom of tbe wlud- 
chset Upon one of theee wires being pulled down, the 
pallet will be opened and the eompr eee nd air allowed to 
rush In through D to the toot Of the organ tube above 
The mode of attachment of the pull-down* to the pallet* 
la by means of loops of wire secured on the under sides 
of these valves. The Aiders Ufa long strip* of wood 
pierced at Intervals with holes. When the stop-knob ts 
pulled out, the slider shifts so os to bring these boles 
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pullet eye and the pull-down were at one end of this. 

In one of lie \lews Is shown a model exhlMtlng in 
section the entire mechanism. Including the rocker ac¬ 
tion, from manual key to speaking pipe. Two white 
keys ure tn view, the one In front being depressed. As 
It Is down, so also should the pallet be down. This 
may be seen to be the case by looking further to the 
right and further up. A transverse section of the wind- 
client Is seen, together with the depressed indict end tbe 
spring underneath It Two sliders may be 
seen, In section Apparently, the wind 
conduit near the one Is cut off by one 
slider, that near the other Is open, the 
tu»1e through the slider bring In line with 
the pari* of the air conduit above and be¬ 
low Consequently, with this conduit open 
all the way at the same time that the 
pallet Is depressed, compressed sir from 
the wind-chest wHl rush In ubove the pal¬ 
let and up through the open conduit Into 
Die foot of the pipe Immediately above. 
The key being down, the vertical arm at 
Its right hand end Is up Consequently, 
the right angled lever on the left has been 
slightly shifted clockwise on It* pivot 
There la, to the right, a second right 
angled lever The lower arms of both 
levers are connected by a horizontal rod or 
link Tbe effect of the clockwise shift of 
tin* left-hand lever was to shift clockwise 
the right band lever The upper arm of 
ttie second lever was consequently de¬ 
pressed and a drawing-down of the links 
above effected That Is, the depression of 
tt»e key produced a downward pull on the 
pull-down and a depression of tbe pallet 
Ordinarily, there are alxmt six joints In 
a rocker section and these were naturally 
sources of friction In order to restore 
condition* when the finger of the player 
was lifted, the spring under the pallet had 
to be strong enough to overcome quite a 
number of weight* and sources of friction. 
Indeed, there would frequently be another 
complication, Involving additional friction 
This was a device known as the roller 
board ltd function wu* to transmit side¬ 
way* the pull designed to depress the pal¬ 
let, This needs explanation Frequently, 
ta* close together control speaking pipe* 
of considerable else. If heavy pipes were 
all to lie put in the same vertical plan* 
with the key, then for the case where a 
series of keys controlled a tot of big pipes 
of the same slop or auhsldlary organ, the 
wind-chest might be excessively weighted 
ut one end Ah this was undesirable, the 
roller board was Introduced In order to 
prmfde for a lietter distribution of the 
weight along the length of the wind-cheat 
I writer, Mg organ pipe* coiumme an Imr 
utenae amount of air To provide ada- 
% qnately for its Introduction to the foot of 
the pipe, the corresponding pallet waa 
ghen a larger area It will now be under¬ 
stood, perhaps, that with this greater Aae 
of pullet conjoined with the action of the 
roller board, the spring underneath the 
pallet hud to be u good at rung fellow to 
order to restore normal conditions of the 
whole n< tion This spring, however, had 
to be overcome hv the organist In order to 
produce the sound We have here an ex¬ 
planation of the difficulty of playing many 
lower not i*s on older organa. In fact, tte 
old system Involved *tUl other sources pt 
difficulty, particularly the re*Utnnce of tte 
wind pressure which was added to aa tte 
Underneath tte individual pipe* of the atop, and when number of stops In use was increased When tte organ 
tte atop knob fa pasted back, tte imperforated spaces ‘ was a large one with many stops, and tbe keyboards 
batwaan boles done tte air conduits. Naturally, there were coupled together, it required considerable exertion 
la no great difficulty to providing tte necessary mech- 
m lam tor tfallttog tte Aiders back and forth, except 
perhaps wterethe distance between atop and stop-knob 
t# considerable, But tte care of tte pallet la tor differ¬ 
ent In tte ohtor system, tte connection between key 
A»d pallet was made by means of a aeries of links and 
l eV era, Tfebfftries was called tte treeter actio*. Tte 
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to bring out the full power of tte Instrument, 
times the organist had to stand on the pedals and throw 
the weight of hie body on tte keys to get a big chord. 
Various schemes were tried to better matters. Tba 
moA successful appears to have teen a divlAon of tte 
pallet Into two parts. A reduced quantity of wind was 
Introduced and this relieved the pressure underneath 
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before the pellet wee completely depressed But the 
moults now possible with modem organs were out of 
the question 

An Improvement wee mode In England It consisted 
principally of a little bellows about nine Inches long 
which was given a duty in connection with the action 
The organ wind itself would be admitted to this bellows 
hr the effort of ttas player against a small valve Tbs 
wind rushing In and expanding tlie bellows the mechan 
leal moment of the top of 
the bellows was utilised to 
depress the pallet 0 S Bar 
ker the Inventor proved to 
tie a prophet without honor 
In hla own country and went 
away to franco where the 
practicability of the new 
Idea was established After 
this, hie own people woke up 
and the pne um mtu Jen r le 
came In time a thermally 
recognised feature in sue 
(eusful organ building Mod 
< m organs of the iik irt up-lo 
date character are under 
■food to use actions whose 
development was fouftded 
upon this Invention which 
dates back from about 1832 

In the (Id duys before 
Barker and his pr grceelve 
contemporaries and succes 
sora luid met with full sue 
cess In Introducing their 
Ideas an ordinary key wImd 
coupled required a pressure 
of 20 ounces to depress It 
It Was ih t uncommon t find 
base keys requiring a pres 
sure of 10 ounces or tm re 
There la In New York City 
an organ having bass keys 
requiring a press ure of 40 
ounces But tbs modern or 
gan Is built so that a pres 
sure of 3 to 4 ounces Is the 
standard effort required The 
pneumatic action as dev el 
oped by Willis CavUW-Coll 
und many others Is for short 
distances between key and 
pipe a fine device und Js 
said by competent authority 
to be prompt both in attack 
and In repetition 

Apparently the first lnstal 
lation of the tubular pnru 
static action was made in 
the construction of the Mg 
English organ in 8t Paul a 
Cathedral London The or 
gan was divided into tw> 
parts and the keyboards 1o 
rated In the one half Ondtr 
the old system this would 
have required running track 
era down to and underneath 
the floor (30 feet below) and 
up again The builder how 
ever used tubes instead and 
thus arranged that an lm 
pulse of air should pass 
through and accomplish the 
desired result with the aid 
of pneumatic levers This 
action has been praised and 
condemned It Is much In 
use, In a modern form and 
Is doubtless successful under 
flivorablQ circumstances. A 
long distance from key to 
pipe Is apt t pnne a large 
dllbculty In the way of Us 
satisfactory use Pneumatic 
Impulses travel slowly—at a 
gsed which does not reach 
Ilf© fret per sen nd 
yet it became desirable to locate the organ at points f|r 
from the player As late aa 1800 la response to n 66- 
Mte tor seek arrangements as would permit the or 
guatst to be very dose to the cathedral choir a mg 
ntgllSh concern stated that Dame Nature stood la t%s 

nr 

Today, h ow ever , organs are built and distributed m 
over* The eonebte te even movable from point to point 
The instantaneous settop and Incredible velocity of the 
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eiectrfe carr o t make it an Ideal Sited ft* the 
mission m the impulse ef tfce mm\W* t 
widely s cat ter ed pipes. The first attempts 
have bes^ tot the most port; fsh* tW i 
msotai idea wee so attractive that builders and 
tors pimreni The original Inventing has 
ascribed to Barker, already m e nti o n ed, and to Dr 
Pdacbard. The early exp e rie n c es re su lt ed la a jpoes 
reputation tot electric actions. The revival of r 
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way, eMo* Medina 
eapMv tnfiiftsd it 
fara wtdsh sell ase~ 
***** a big — 
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Aa i A mp ortgat . 
many ttpdera drfrga Ih 0* 
s&HHm This ts a wtim 
rate for the siop-taob dr 
•tepJmndtei Borne etnas* 
hade stop-keys sate? mm 
a part o< the 
tot the eotabi 
of stops hud coupteHL Tbs 

gtep4Mr smut assume tin 
form of aa Ivor? tablet 9 
Is only necessary tot (She or 
gantet to touch It to get tbs 
semes dost rad. With a row 
of thera, tbs finger Mmjdy 
passed along sufioes to pot 
great masses of pipes Into 
and oat of action, 

A second greet advance ta 
organ de ve lo pment baa to do 
with the modtfleettodi of 
tone that may be brought 
about by suitable means 
Tone has to do with the 
quality of sound and is con¬ 
cerned not at an with its 
fundamental pitch It 1s a 
discovery of the mnotesath 
century that the difference 
In quality of musical notes 
from different Instruments te 
due to the number, relative 
strength and distribution of 
certain subsidiary sounds 


If there are no overtones, the 
sound is pure. Perhaps the 
beet example 1s the note pro* 
dneed by the tanlpg fork 
Most musical sounds are* 
however composite—that te 
they consist first of « doud 
natftng pure sound whose 
pitch IS reckoned as the pitch 
of the whole and, second, of 
an as sor tm ent of weaker 
sounds Of high* pitch. If 

these overtones are vnry wen 

confined to pure tones having 
such pitches as to pro d uc e a 
proper musical chord, tens 
the total effect is plensW 
and wusay that It tea muff 
cal sound. But, U there ire 
overtone* such that thb ratal 
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Vfm rate* iqm wheu he wm heir 
iQ Qtfwr no my b* KfoateJ by 
Technically, tbi fwrt>- 
. Kff* of a «M oota afcd tee weaker 
ft hitter pitch art termed tbe pertikf 


Wte found out k*t a«o that, whiu the 
«T ft tube I* a principal factor determining 
Sl toM c< the not* ottered by it* this vu 
teeter, Tho* with the tuba need In 


art etUl several other factory wWth contribute to thia. 

Been In the older 4a** tfea material and shape wan 
understood to Influence quality* And it was ibo on 
daratood teat an open pipe gar* a different quality of 
ton* than a stopped ou* The difference with us, aa 
r eapa cta tte last point, la teat we have some compre¬ 
hension of why this la tbe ease We now know that 
the u ppe r partial* era dtOpeat Thu* the pitches of 
tea aeriaa of partial* bagtehlng with the first, for an 
open pipe may ha rsprwtetad Iff the aeries of numbers 


i fund** 

_ be pro- 

. i $tiw up, 

' tae mta n g tM pr— w 
wOuMtH —tag from 
the mntfe, Tim, 0 two 
Wttttta We# inkMta 0, O 
ta <*t*v* Mknr, middle 0 

IfeaUV m O m octave 
fctgtota mt utt be prod Deed 
Wtfhta tanging tbe tube 
Unity ■ w by <tag» holee or 
virivta ta AMt, tho o ju>t 
Mow middle 0 and ateo the 
tat a^d o e c oo d octaves 
'"to O may be got 
iutroduda, any 
rot Wogth Next, we 
inky dot V above middle O 
end Its octave above Ftp 
ally, *» may also «et P, » 
and X of the octave above 
that boglnniog tritb middle 
0 Upon milling the tar*- 
point, one le prepared to an* 
dentaod that wind preaeuro 
pita lta part, and that 
MgMr netaa may be d» 
veioped by loaeesmi lb 
The old oigana mm to 
have been voiced upon very 
moderate triad p r m eur ee 
•ay, tram % ounce to 1% 
OCttcea per equare inch The 
preeaorea are uanally etated 
In tenne of the Incbee of 
height required by a bead of 
water to produce an equal 
p c — re. From thia point 
of new, It may be aald that 
the aid organs were gen¬ 
erally voiced In the range 
m tog laches This custom 
arm apparently, from the 
«at of the wind-gage In 
vested about 1*77 by Otwta 
tun Former It etaalata «C 
a glam thba having a double- 
tf ebape ▲ little water ta 
put into the tube and then 
one tad ta Inserted, along 
with a socket, Into a bole in 
the wtad-ebeat TbealrpCee- 
aoM may, U the tabs Is 
covered properly, be made to 
hoM tbe water ta tbe more 
dtataot 0 So that It wfll dta- 
etasa wttnat tovele In the 
two vertical arm*: see the 
tat rfotP * tawtage. The 
«fltanoe ta level ta meat- 
ftagiy the heed of water 
r ed traln l n gi and therefore 
atari ta pr ie ear e to, the 

HjffpS ta Si tata « 

p n aeurl e i—tag unto 10, 
SO aad W tadkta ta large 
wgaie. taevw my be dlta- 
tab nretanita dor different 
r^ X^Tr Aataejl &bf 

foitt&SSa 

tswaagar- 

" “ IT vaitefltaa ta 
ta 

• ta tea* 
ta tat 


Utaetat also 




M*WI A 


Tjyhri etepa et veriest aarta freai 


1 , A Si 4f etc while those for a cfamd pip* by the 
series of numbers 1 8 * T et» That 1* these numb* m 
show tbe relative numbers of vibrations. With tee open 
pip* we get the stKcesitfve octa\ee of the fundamental, 
which naturally tend to strengthen that sound One 
should bear lit inlnd In thin nniuNtinji, tent the octave 
next above Is always got h> uiultli Ijlng by 2 It 
one writes out the two series nt miih> Ungth he will 
have opportonltv l» wv» that the dint < nslsts of the 
second plus imiuvih of the second Hut these octave 
«ho«*M of the an oml aiv 
doubtless In general rather 
fuiui ho that a better com 
IMirisnn 1 h simply to view 
llte first few ixtrttfthi of 
eu< h an sulntuntlally the 
whole riiUH If ue regard 
12 14m till tluit oorre 
*pon <1 t) tin (i (n p||n% and 
1, ^ 5 7 as alt that corre¬ 
spond I > tin* I hwI pipe we 
are ready t > mv that the 
open pipe i,hex n simpler 
soon 1 sloop 1 H the only 
muulK r ik t un ( tn\e of the 
fundumeulal W ith the num 
ben of the i lined pfjK wt 
line f ur dUliunt numUrs 
no no < f wbUh Im an octavo 
ret i odu t Ion <f the oilier 
lh< ntu pipe thui< ana 
lyw 1 Is peru 1 \ oil to utter a 
puru an 1 nlinj ler t >ne The 
i lose 1 pipe h> adding 
nmitu l rtlflertncpK gives 
f nth n more brilliant sound 
Tin u Is a imthnd of get 
tint, i kind of subsidiary 
partial If two musical 
ton •« *f dlffirtnt pltth nre 
smimh d together loudly 
and contlnuouslv secondary 
toms will Im heard In |tar 
titular If m trum pl|ws 
having an Jnttn i) >f a fifth 
one of them f (.t Do* taves 
below mlddlt C) and the 
othtr fif» (lietween I i and 
0 < l ) an sounded togtthtr 
(lure will l»e funded n not* 
Unit Is an ntiave bel >w the 
lower one Tlds is < (XX! 
Thus bv uslni, a pipe lfl feet 
lon M In conjun tl ui with an 
othtr 10 2 1 feet long an ef 
fett is j,ot tlrnt ordinarily 
retpilres a slmJJnr pipe of 32 
feet in ltngth In this way 
Is got the suits of notes In 
dluiled by th* laliel on tho 
stoi^knoh oh iZfiLt tenrK 
ant Anothtr nuthod of 
getting a low tone by similar 
means Is to sound idnral 
tone )UKly two pipes a major 
fillsd apart i wo octaves 
below the lower one of the 
tu > will sound This may, 
perhais ne\er ha\e been 
utlll/ed as a means of pro¬ 
viding a spwinl mrlcs of 
not#s In simply drawing a 
stop km b but the organlat 
lilms* if is prlvilehed to maka 
Utae «t It He may thus pro- 
<lu l lovtr wunds than the 
organ Ih supposed to be cap* 
able < f by pJojlng two pedal 
mats simultaneously 
The opm diapason stop of 
tin grout oj?,un Is the series 
of pipes In an organ white 
may he regarded aa the 
foundation of the whole 
musical caput tty of the en 
tire instrument These are 
ordinarily simple open pipes 
of wood with a suitable foot 
About IMS an advance 
made bgr a builder named 
Schulte was brought Into 
prominence. He gate the 
mouths of tbe pipes a mute 
greater width and provided 
for a freer blowing The re¬ 
sult was aa increase In 
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power find also In brilliance Apparently, however, this 
treatment yielded a bard mm of tone and loot the Stnfc- 
log quality of tbe older open diapasons. About a quarter 
of h century later, Hope-Janes narrowed tbe mouth, in¬ 
verted tbe languid, and thickened the metal wall The 
11 pH were covered with leather It la claimed that thta 
method enable# strong pressures (up to AO Inches) to 
be used, without the unwanted hardness of tone. The 
general result la understood to be substantially the old 
open diapason but with greater power The leather Up. 
as applied to organ pipes, has become very popular In¬ 
deed. both In Kngland and America. One of our draw¬ 
ings ahfrwa n Hnpe-Jonea open diapason pipe with It# 
Inverted languid, leather Up and dothed flue. 

Mixture at ope are apparently becoming obeolete. A 
number of ranks of pipe# were combined with tbe Idea 
of adding upper partlnls to old diapasons poor In over¬ 
tones. The mixture stop# have become unpopular prob¬ 
ably not ao much because the theory was wrong In gen¬ 
eral principle, but because the upper partial# are 
comparatively too powerful. 

The Ftale stop Is an important part of any organ 
The modern development of these pipes is largely cen¬ 
tered upon stops having the family name of Tibia One 
form of this style of pipe Is made of wood and on a 


Ufrge scale. Tbe mouth U placed on th# narrow tad# of 
the pip* The block la lowered s omew h at and th# thick 
Up 1# covered with a thin strip of leather. The wind 
pressure may b# anything from 4 Inch — up. There are 
whole groups of modern stop# known as varlett— of 
tibia Thus, there are the tibia mottU, MM# m i n or. 
MM# dsro. etc. 

Among theee modern stop# which belong to the gen¬ 
eral advance are certain on— which Imitate stringed 
instruments. William Thyme Is the greet modern 
pioneer. In 1886, his string stop* were brought to 
public -attention by thOHxfalbitkm bald that year he 
UvsrpooL Ha has bee^foUovgta+ty Hope-Job— and 
othe#. progressive d#tagpeni of*Sr*ao* 

The u— of the rsedrna pipe U a vary and—t matt—, 
dating back at least to tbe tlm— of the old Egyptians, 
Tbe shepherds pipe found in the Tyrol today consists 
of a tube with a reed or strip of cane In the month- 
piece. Tbe etarinet, however, is to be regarded as the 
Immediate parent of the reed pipe used In the modem 
organ. There have been reed pip— In organs for many 
years, but It was not until TO or 60 years ago that the 
greet English organ builder, Henry Willis, began to 
develop them. That tbe time qusUty of the old pipe was 
poor U thought to be witnessed to by the old tnstruc- 


tfe— bookg flogsMft—til jftHfha pipe —gag, 

MM tturt th# (M MMMm 
M tqr thtmMNw; ** that « <* 

oust group oi one pep— snow ne e m pl oy e# along wits 
the reeds* WtUls changed #tt tM* HU reeds ware, 
some of them at least, dtarentertne# by b—uty eftpo* 
fins simple pip— of the op— — stopped varied— wsre 
not needsd in conjunction, 8— In th# —titer ef 
power, be raised the wind pi — — r> and got ft ft—t the 
reed pfp—-aiooe. Wflhs a—s tq ha— h—b the Aral 
to prove that reoghne— and —Win# &m*d he —itirri* 
—moved —nptar by giving the rded tongue preeUMy the 
right curve. He pre vente d some of the big reed tongs— 
from m a ki ng vibrations in too emphatic a by 

securing to there weights of brae* 

Tbe urn of double- length tub— for treble not— mads 
possible great briutgney and power. 

Hope-Jon— distinguished himself in the departuret 
of reed pipes, as elsewhere, bat he do— not teem to 
here be— a pioneer. He added to the results attained 
by Willis and others. Thus, be has Improved the WttUs 
chorus reed pip— by doubling the pre-re, adding to 
tbe loading, and thickening the tango* Hie double 
English horn end oboe horn are stamp!— of stops of 
per fe c te d beauty and power 


The Oil and Albumen Content of Seeds 

A Study of the Conditions Under Which the Seeds of Oil-Bearing and Textile-Producing Plants Give Their Highest Yields 


T HE Importance of obtaining the greatest yield of 
oil and fat ns well as textile fiber add albuminous 
matter from the various oil nnd textile plants is evi¬ 
dent, and during the war the necessity for maximum 
yield was accentualed very strongly In Germany For 
this reason a very detailed study of the conditions 
under which the plants guve the maximum yields was 
undertaken. The results of the experiments are de¬ 
scribed by T)r Kleberger In an addre— of which this 
article gives an abstract 

The plants studied were the rapeseed plant, the poppy 
plant, the flax plant, the hemp plant, and the dodder 
or oil seed plant. Tlie literature was investigated sod 
was found to be very scanty on the subject. Investi¬ 
gations were made by some experimenters on the con¬ 
ditions of the formation of oil and fat in the seeds of 
various oil-bearing plants, but nothing was done in a 
constructive way to determine when the formation of 
tbe oil and fat was at a maximum 
In the present Investigations tlie seeds were tested In 
three stag— of development, as follows 
1 In the state of green ripeness, that Is, In the con¬ 
dition where the green seed was completely developed 
without there being any visible signs of the ripening 
of the seed having started. 

2 In the state of yellow ripeness, that Is, In tbs 
condition where tbe seed shows Its full growth and 
manifests visible signs of tbe beginning of the ripen¬ 
ing process. (The color is not necessarily yellow, It 
may be light brown.) 

8. In the atato of full ripeness, that 1% In the condi¬ 
tion where the entire plant hits reached a stage of com¬ 
plete ceoaatlon of growth and where the diedflahow 
their normal ripe color 

In all the seeds that were Investigated, It waa found 
that the total content of the seed In nitrogenous si' 
stances was at a maximum always In the stage 
green ripeness. Similarly, tbe content In amtdep and 
albuminous-like substance* was a maximum under this 
condition In the name state of green ripen—, the 
content of the seod In true albumens was at a mini¬ 
mum 

Tlu* true albumens vary between %bout IS to about 
20 per cent of the total nitrogenous substances in tbe 
seed at this stage of ripenes*. When the seed re ach ed 


situation chang— radically Dos to th# fact that the 
need has gained very materially In noo-nitrogenoua 
substances, the percentage of the nitrogenous constit¬ 
uents has decreased very greatly, and the amides 
have been reduced likewise to a still greater degree. 
On tbe other hand, tbe true albumens have Increased 
very greatly, so that at this point they amount to 
more than CO per cent of tbe total nitrogenous sub¬ 
stances present In the seed. Here again In the case 
of the hemp plant, a notable exception is to be men¬ 
tioned in that there is scarcely any Increase in true 
albumen content to be noted at tbe stage of complete 
ripeness, compared with the proportion In the seed at 
the stage of yellow ripeness. 

In all the seeds in the green ripe condition the 
amount of fatty substances p r esen t was extremely 
small. The seed in that condition appears to be mads 
up of layers of waxy and resinous substance* which 
cover the seed coot and protect It from external influ¬ 
ences. Tbe percentage of true fata of the total fatty 
matt— Jn the seed Is also vwry small. An Important 
change takes place by the titae tbs seed has reached 
the state of yellow ripeness. Tbe Increase In the 
total fat content has been so large that In the case 
of the poppy seed, flax plant, and dodder seod this per¬ 
centage of fat is almost two-thirds of what it is In the 
condition of complete rip— of the plant However, 
the quantity of resins and wax— is stilt comparatively 
large and It still has a very considerable influence on 
the quantity of true fats present In the seed. 

It Is only when the seed bos reached tbe stage of 
full ripen—s that In reality we obtain a£fue Id— of 
what tbs oil seed contains. VoW the resins and vfcc— 
bare been reduced considerably and the "fatty sub* 
stances In the seed amount to abdut JW to 46 per cent 
of the total dry weight of tbe same. 

We again hare an Exception to tbe rule In the case 
of the hemp plant Here It appears as If the greatest 
part of tbe (true fatjy content of the seed bad Re¬ 
developed at the time the seed Was yrilow rip%and 
tbe Increase In the total fat ejflfant as —til as the 
* in—ea— in tlft proportion of true tats la only very ^ 
allpit from tbe yellow ripe stage to tbe condition of 
'•ten rtpene—. The following conclusions a— drawn 
L The maxtabm content of nitrogenous 


the condition of yellow ripen—s, then the amid- —d<* In the seed wars In the green ripe stage. It is de- 
decreosed considerably* and UkMri— the Content fin creased In the yofipw ripe and tail ripe sCat* 

total nttrogin had been reduced to a considerable eg- “ -*--- Ak * - 

tent On tbe other hand, tbe true albumens—bout# 


a decided Increase, but this increase was nerertheis— 
smaller than the decrease In the amide contents^ This 
Is why it appeare that the nttrogsn content, that la 
tbe content of tbe seed In g rom protein matter^ is 
considerably reduced when the as— reach— the aftta 
of yellow ripeness. One exception to the rule UU—w 
be mentioned at this point, namely, In tbe caarttaf 
the hemp plant In this plant it was found that* at 
the condition of yellow ripeness tbe amide content of 
the seed had been reduced very considerably In con¬ 
trast with the true albumens, so that about 46 per 
cant of tbe albuminous materials in the seed were pres¬ 
ent as true albumens. 

When the plant has ripened completely, than the 


2. Xu the* yellow rips oondfm, the uffoten con- 
taut Is constituted overwheUnifttfcr <4 ttoMlbomtrtoUa 
materials, amjd—h ste; In the tall Ttpe^bU— true 
albumens p—BbmUato. 

WbWb werC erf- 
mm ripe—odi- 
part of tbe non- 
ip of non**!, 
When the plant has 
mefed S'WtiTHtof ltpMM% JAM tht 
c ontent in fatty *— ban be— increased —start* 

any, and pSScftffi*y the proportion ortnreiata has 
grown cousderaMy, Xu the state of complete rip— 
It baa reached Its gre a test de v elop ment , and the pro* 
portion of r—Ins aed^Wax— tu the pefl bertbe— 
c or re s p o ndingly reduced to a minimum. 



An explanation of the— phenomena Is 
esse In the odea— of plant physiology. This 
teach— us that when the plant la youtag there la found 
in It a preponderance of suhetanc— which are of nutri¬ 
tious value and which are required by the plant to 
build up new cells and grow The— sobstano— are 
then present In their maximum degree and contain 
largely nitrogen In their composition. As the plant 
grows older, that la, as It ripens, the— ni tr ogenous 
substances are no longer required by the plant for Its 
growth and are then stored up as true albumen in 
the Seed* 

In the same m a nn e r tbe science of plant physiology 
teach— us that the tatty substanc— In the plant are 
stored In tbe seed In the ipaxlmum degree when the 
plant has reached its maturity The explanation of 
the one exception In tbe csss of the hemp plant cannot 
be given at this tlm* but requires further study 

A question of very great Industrial and agricultural 
Importance is what happens to the albumen and tat 
conteot of the seeds when they are reaped in various 
stag— of ripen—s and then stored In tbe granary. 
To answer this question we reaped tbs —eds in various 
degrees of rlpen—s and stored them In tbs granary 
for right weeks until they were thoroughly dry 

It was found that the seeds reaped Id the green 
condition shrunk very eonsidersbly, so that their outer 
surface was completely shriveled. Their total nitre* 
gen content waa almost the —me as that of tbe seeds 
in the yellow ripe condition, but the proportion of 
true albumen was much le— than In the seeds that 
were reaped In the stage of ysBow ripen—* There 
was lea* shrinkage in tbe latter seeds and their nitre 
geft coat—£w*s Jut about normal, nevarthriee* the 
percentage qf true albumens present was considerably 
Is— than that In the seeds that wsre reaped in the 
condition Often ripen—* 

4p th# law sort of seeds no change appeared to 
take place except a considerable lo— of wator As 
fo* as tba eonhfat of tatty substanc— Is c qp csrpsd, 
w seeds reaps* — the green stags, aft— they had 
been stored tor ero month* stm contained an - 
tremriy small perce nt age of tats and oils, there 
big been almost no increase in the tat content at gfl 
during tbd per i od of storage On the other hand, in 
the caw of the s—Its which were fcarv—tediutfce 
yellow rips ooodtttoc, the storage appeared to -tact 
an iherea— in th* tat <*nt*nt of the sam* Tty* 
increase wag *ppred*bl* The proportion of 

true tata*itas^rntt great-, but the total tats in dm 
seeds rftare stttf fin titan th*t in tita aside which 
were reepH they were gbsototriy rip* 4a the 

•* ** ** m ** 

- - <* J*M, ,a*r Mw*- y *iM MMt H t tti-fcWH. 
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Engineering in Track Tire Building 

Wgw Which Decrease Wear, Prevent Slipping and Increase the Economy of Truck Operation 

By U . W. Siauton, M£. 


T IWW ww taore than m«w bands or tubes of rubber 
ttrrttmdtof tbs wheels of s motor vehicle Reel 
ffifjeeertag Mgu, manufacturing science sod chemical 
laboratory work must enter Into tbdr production in 
order to meet t» severe requirements of presort day 
trittkbMt. Truck ttree must not only sustain the weight 
of an ffvavtaded vehicle but must absorb the Jolts and 
Jars of rough road travel, must retain a firm grip on 
wet, slipper? or soft highways and. In the case of the 
rsa f wheels, must transmit the enure power developed 
by the engine (exclusive of the slight frictional \omm 
to transmission, bearings and the like) whether It be 
ten or fifty hoses power. 

To meet these seroro conditions of transportation, 
tire manufacturers have designed three principal types 
of truck tlTse. newest la the pneumatic tire which 
has developed from the type used on passenger cars. 
The advantage of the cord fabric used In the con 
•traction of cord passenger car Urea has made possible 
the dariga of practical pneumatic truck tiro* up to 
seven and eight Inches in cross-sectional diameter and 
has resulted in the experimental use of rises as Urge 
as ten and twelve Inches. 

The carcass of these dree Js practically the same as 
thoos used on the larger passenger cars, except that, 
aa the diameter U Increased, additional piles of cord 
fabric are used to enable the tire to withstand the 
high pressures to which the caring U subjected when 
a heavily-loaded truck strikes an obstruction In the 
road. The right-inch pneumatic tire, which la the 
normal rise for a 2H to 8-ton truck, should carry 110 
pounds per square inch of normal Inflation pressure 
and tlds will represent the normal strain to which all 
parts of the carcass are subjected when the truck is 
stationary and whether It be loaded or 
empty When travelling, however, the |i rT ■- = 
hammer blows struck by the rear wheels 
as the vehicle passes over depressions or f /E 

obstructions In the road increases this 
pressure greatly until it may reach flour w 

or five times Its normal amount moment- fff* f, 

artly The compressibility and elasticity Yhe l 

of air enables the tire to absorb such Jars l j 

without great danger of sodden blow-out T . 

Therefore, It Is a matter of wonder, not 
that the pneumatic tire when used In " 

severe truck service does not give greater ** u* 

mileage, but that It can average from With < 

five to seven thousand miles each, with sort 6\ 

tha necessity for a removal but once than 1 

during that period for repair or replace¬ 
ment — ■■ ■■ 

If we consider the larger rises of truck 
pneumatics—those which must carry Inflation pressures 
of 140 pounds per square Inch—we find an Interesting 
Situation. Regardless of the load on tbs tire, the 
pressure for each square Inch of surface of road contact 
will he 140 pounds,—« pressure which may well serve 
to rut soft asphalt surfaces. The pulling power of the 
pneumatic in snow or mud la great, due to the rounded 
contour of the tread which brings additional surface 
of the side wall into play aa the tire rinks deeper in 
the mud. Nevertheless the average pressure of the 
Use wilt be 140 pounds per square Inch. This will 
prevail whether the truck be loaded or empty, as al¬ 
ready stated. As load Is added, the pressure, fortu¬ 
ne My, does not increase above this maximum, but the 
tire Is flattened so that a larger surface (each square 
inch of it carrying 140 pounds of pressure) Is p resented 
t« tbd'tosd. This ii a feature of pneumatic track tire 
operation overlooked by many county authorities and 
htgtntuy commissioners In their short-righted attempts 
to Undt trhek loads to an Inefficient end absurd maxi¬ 
mum. Such highway engineers would not be tempted to 
peflrit the Use of pneumatic-tired trucks in preference 
to those of solid or cushion tire if they realised that 
the preset paper square Inch*of road contact of the 
resume tic tfSfl truck U the hem* regardless of the 
lot* fitted. flISdIs baaed entirely on the necessary In- 
flattofe PMS*M, If this Inflation pressure Is reduced 
hrioW the yhcommended amount, the tire wlU become 
tiOdri? flat*!*** Which will cause bending of the ride 
wtflwdiM) d rapid floatation of the various layers of 
itt***** «* wbkh the carcass to composed. 
NbtNtot mete esrkuriy than Its operation 

wye* TlhufllrlrirtTjf Iflltofinit 

/3BSflauBSUiVrjLv 


may enable perishable loads to be carried at fairly 
high speeds, bat the coat per mile for tin* two rear 
tires alone of a three-ton truck 1s nearly f 02 Vi based 
on the not-usually-obtalnod distance of 1JXOUO miles and 
making no allowance for the cost of repaint for blow¬ 
outs, punctures or retreading. 

The solid tire to a tire which has been used almost ex 
clurirely on trucks up to a few years ago. It Is reliable 
In that its mileage can be predicted with comparative 
accuracy It (■ a considerably cheaper tire than the 
pneumatic and the mileage which it delivers to some¬ 
what more. Excessive wear does occur In the solid 
tire, however, and the cause represents one of the most 
serious features of tire construction with which the 
designer has to contend. 

Rubber cannot be compressed but It to sufficiently 
elastic so that it may be made to flow or he replaced 
When we pump air into a pneumatic tire, we compress 
that air because we force a larger uiuount into the 
same restricted space This cannot bo done with rub¬ 
ber If we place a pencil With a soft eraser uprtgh 
on the desk and push downward on the rubber end, the 
eraser will be made to bulge out oil the side. The 
rubber to not compressed but it to replaced What It 
hag lost In length has been compensated for by Its In- 
weese In width, represented by this bulge 
~ When a rubber tire to subjected to load on the truck 
It becomes flattened at Its point of contact with the 
road The rubber thus displaced must go somewhere 
and it M ootes out” in the form of a bulge st the front 
and rear of the flat portion. This bulge follows in 
front of the tire as It rolls along tho pavement and 
forms what to known as the “traction wave " A* the 
traction wave rolls round It continually stretches 


£ VERY truck nset And everybody who sees trucks making their 
ponderou * way through streets and over roads mini have observed 
that at Mr Skuuon says* there are three principal types of tires 
We have the plam solid lire, the serm-soltd type , and the pneumatic 
The lafman might hesitate to classify the solid tire and the notched one 
so boldly m different groups , but Afr Stouson makes it clear that this 
should be done And he makes clear, what might have been suspected , 
that there u no general answer to the question “What kmd of tsre shall 
we use on our trucks?' It all depends upon what we are going to do 
with our trucks what son of loads We are going to carry , and what 
sort 6f roads we are going to meat out Mr Slauson can tell U better 
than we can, to we leave it to him .— The Editor 


various sections qf tbp' tire, for there to no place Into 
which the bulge may flow Thus, smooth solid tires 
will be worn down even though the truck be operated 
only over hard, well-paved streets. 

Tha fact that the rubber of the solid tire has no 
place to which It may flow when subjected to pressure 
greatly reduces the resiliency of this tire and makes 
It hard riding and unable to absorb the inequalities 
In a road surface, with the result that the truck to 
badly racked and damaged through the undue vibration 
communicated to it 

Thua the principal advantages of the solid tire are 
Us longer life tlmn the pneumatic, Its reliability ho far 
as freedom from blow-outs or punctures to concerned, 
and its low Initial cost 

In order to overcoma the objections to tho solid tire 
apd to provide something with a certainty of mileage, 
reliability, longer life, low initial cost and shinty to 
secure traction, eng!Beers have designed the cushion 
or semi-solid type of tire. This type of tire depends 
for its action on the theory which we have already 
stated—that rubber to not compressible, It to merely 
replaceable. As we have aeon that the traction wave 
represents the greatest element of destruction In the 
operation of a solid tire it will be realised that the 
use of properly-placed displacement notches may servo 
to overcome this difficulty In the cose of several 
typical tires of this make, these notches are placed on 
each ride end extend well In toward the center They 
ora not placed opposite each other, but are staggered, 
wfA the result that each flection of rubber thus formed 
to bounded by a notch of ample width into which the 
rubber may “flow” when that section of the tire la 
subjected to contact with the pavement, under load 
Through this localisation of the strain the extenrive and 


continued stretching of the rubber of the tire is elimin¬ 
ated and tires of this type deliver mileages greatly In 
excess of those secured from the simple solid tire 
Furthermore, su« ti displacement notches or other 
recesses furnish positive grip to any kind of a road sur¬ 
face, which will enable tlie truck so equipped to negoti¬ 
ate snow, sand, mud or slippery pavements without the 
use of chulns. Rueli tires give from 18,000 to 8(^000 
miles of service at an Initial cost of one-half that re¬ 
quired for u pneumatic of equal cu parity 
The notches in su<h a semi-solid tire permit the dis¬ 
placed rubber to flow easily and freely The resiliency 
of such a tire to much greater than that of a solid and 
e\en approaches that of a pro|terl) inflated pneumatic 
The hammer blow struck by such a tire wlien It travels 
over an obstruction in the road to absorbed by the live, 
clastic rubber which, Instead of being forced out luto 
the form of a bulge on each side. Is merely moved or 
displaced Into the adjoining notches which are placed 
at exactly the correct Intervals through the dremn 
ferenco of the tire, on each side 
Even the tread of the pneumatic tire may be sub¬ 
jected to the destructive traction wave The tread of 
a pneumatic tire to a comparatively thick layer of 
rubber placed over a carcass While the Interior of the 
tire ttaelf Is filled with air, the Uikkness of this rubber 
tread produces a flattening of the ruhl>er Itself Tbls 
rubber Is no more compressible than to that of a solid, 
tire and consequently the flattened tread must! “flow”) 
In some direction If there to a smooth central strip 
on the pneumatic tire of a considerable area, the tread 
will Ik stretched and pulled ah the traction ware travel*. 
This causes tread separation, which cun be* avoided by 
the use of a non skid surface composed of small cross- 
burs adjoining open space* of a rise sat* 
nl flrient to abm>rb the displaced rubber 
Thus, pneumatic tire manufacturers have 
g their learned from the experience of solid tire 

tserved manufacturers the bent meuna for over- 

f firej coming one of the most dart ruett vo 

imatte element* attendant upon the ojaeration of 

ed one tin; bSMlern tire 

. I |L Many ottier engineering and ttdentifle 

, considerations enter Into the design of the 

modern truck tire. The u*e of a rubber 
e shait compound giving exactly the premier rerill 

f to do oncy together with the rerrect attention 

l what to wearing qualities Is u matter of luliora 

better tory experiment Kuril tire manufacturer 

may cmplo> his ow n methods and he may 
evoUe different eliemlcul formulae* The 
■ ■■ ■ j ] truck owner of tcKluv, howewer, to given 

the best product of tho tire maker's art 
and, except for Iho experimental stage In which the 
larger sixes of truck pneumatics are still tit be placed, 
he may select his tire equipment with the assurance 
that bo to obtaining his full mom*} '* worth 

Restoring Sight to Hind Animals 

A T a general meeting of the \ lennn Ufological Society 
and tho OphthaJmologlcnJ Roddy of tlte same city, 
a \ nutig lilohqriMt named Th Knpptui)!, a student under 
tlie well known Iriologlst, Prof rrzlbrutn, announced 
the results of his studies upon blinded unlumlM 
Ills studies were* tinned upon the exiierlmcntal dis¬ 
covery thui when either mice or fish huvi been blinded 
I heir coloring becomes dark Instead of gaily ornamental 
us usual Rut when lie transplanted luto the eye 
sockets of blinded ftoh and hntrariilnh* tlie eyes of 
similar animals, (be former recovered their original 
bright coloring Thto led him to conclude that the 
transplanted eyes had thrhed In their new situation, 
no as to restore the Might of the animals operated upon . 
Pursuing his cxjk rtments with frogs and toads, he ob¬ 
tained further proof that the animals regain their 
sight. He then extended his researches to warm-blooded 
untmnto. Ho blinded a rut in both ejes and then trans-> 
planted Into t lie eve-sockets of hts animal the eye-balls 
of another rat lie soon obtained proof that both the 
retina and the optical nerve had resumed their proper* 
functioning Furthermore, microscopic examinations 
made by Prof Kolmer, demonstrated the new eyes tOj 
be entirely normal and capable of functioning It was* 
found that the end of the transplanted optical nerve 
grew on to the amputated end of the nerve In the eye 
of the first animal These conclusions afford hope 
that human brings may eventually be entirely relieved 
of the affliction of bUndneaa. 
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The Banana and Its Uses 

Getting Acquainted with This Tropical Fruit of Which Thera «to Over Ss-ty Vfai-pa 




H'HB banana plant has been Intimately associated 
1 with the primitive inhabitants of many parts of 
the tropics dme \ ultlstorU timet* This Is doe to the 
esse with which It is (Ultivattwl and propagated the 
taxurltUKo of Its growth ttnd ttw abundance and food 
value of the foult It Imho** It a us native to India mod 
either grew natural)) <i vw*n u wry early Introduc¬ 
tion In cither pa its tf tropical Asia Africa Australia 
and the islands adjacent preferring hot low regions 
Where water hod futile a>11 were abundant 

The northern limit of It* cultivation In the open 1s 
southern California uni r uIkJuua Florida the Canary 
Islands I gypt and * utlum Japan and China Few 
of the varieties will endure even a alight frost 

There Is no definite evidence of (ta occurrence to 
Atonic an pievl u* t > tlu adunt of the white man the 
claim being mad® that the 11 rat ltunana plant was 
brought to Haiti fit m the (anaries by a Dominican 
In 1616 

A typical hanaua ilnnt nlthongh tree-like and some¬ 
what resembling a palm to In reality an Immense herb 
the false stem being made up < f m< i Ini ping leuf stalks 
This so-called trunk may 
reach a height tf twelve t 
twenty feet or more uu<l a 
thickness of one foot while 
the leave* are so large as to 
be used for umbrellas In 
some countries bring six to 
tso feet long and two feet 
across The massive root 
stock persists year after 
year underground sending 
Up new shoots as the old 
ones fruit and die away 

When old enoufcli to flower 
a true atom develops fn m 
the rootstock and grows up 
threugb the billow ienter 
of the false stem producing 
at its apex a single long 
flower cluster which Is 
either penduitu* or erect 
This duster Is in the ft rra 
of a igrike bearing lurge 
colored bracts whkh cover 
the lacoQBpIcanuff tubular 
red or yellow il>wcra tlu* 
tered at intervals on the 
main axis 

I he first flowers to be seen 
near the base of tht spike 
when the bracts fall away 
are female and jJvc rise t 
the- fruits while tin liter 
flowers «re malt und bent 
the pollen Hu. lnr„e bad 
or kntb st the tip of the 
fluster Is simply a numlier 
of these leafy bracts whkh 
will never open As the 
fruits Increase In else tlu 
axis < Umgates und Lives 
them room to grow A 
bunch of fruit to made up 

of several hands or Inters and each band to 
composed of a number of Individual fruits or 
* fingers When a bunch to cut It Is Inserted and 
hung up by the 'tail or that portion of the floral 
axis which bears only sterile male flowers 

There are nearly seventy different spectre and owr 
two hundred cultivated varieties of bananas to the 
world but moat of us are acquainted only with the 
yellow and red fruits seen in oar markets and with 
a tow species Ifks ifvw erbrina H coapfoos and If 
Coosadtsktf with colored foliage or attractive flowers, 
grown for ornament to our gla s s hous es Tbs s p ake 
most cultivated for decorative purposes la probably 
If assets, a native of the mountains of Abyssinia. Xt 
to the largest species known and at the same time one 
of the oldest being represented to the anctont BfcyptUm 
sculptures. The leaves are red along the midrib the 
flowering spUte to erect wfth dark bracts and white 
flowers inf die fruit e-tabu black flour stod* 
hearty an Jpcfl In diameter, from which the plant to 
easily gnwa 

In tropical countries, all parts of tlie banana plant 
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are used. The leaves protect from the ruin, 
tabtedotha, as wrappings for food during (be ptoc u fo 
of cooking, and for various ktode of packtog, Whan 
cut Into strips and plaited they make Trie— Mi foots 
and bags Cigarette paper* a— raao—ta—d tons the 
pulp of —me —ectos AU parts of the plant contain a 



watery Juke which Macke— on expose— to the air and 
forme pa indeilbte stale TW# joke, usually < 
by * M Jedtag" the young fntft-buach, to used for i 
lug doth and dec o r a ting various bousabol 
Valuable fibers, suitable for the manufacture of npfo, 
clothing, eta, a— obtained from the leaf walks of many 
spodoo, feudally the one known set—Ufieatiy as Mum 
temtUU whkh supplies the abaci or Manila hemp, of 
commerce. This spec toe is a native of the Philippine 
Islands, where It to extensively cultivated Unlike our 
ordinary banana, It bee— seeds and the fruits a— not 
edible Plants a— grown from seeds, root-cuttings, or 
sucks— and they mature In from two to five years, 
ranking a height of from six to fifteen feet A plant* 
lion to cut o\er about every eight month* after which 
new pfi at* grow up fn in Hutlre— 



dried to the sun Hkp 
ri—gar, or fr— usi and i 
dfor Wrapped to \ 
nit rimnar to that i 
ait tMt own. mm b«MMM aw'wtf te 
<m in the tn«Ma. tot the «m meet pm* to thlc map V 
tb* pUntalh, wkhk <■ to* memo aod Mortjr mml 
to bo eat— raw 

The plantain* or Adam's flu. g— —Scm 
«•««, U * Urge Otttatr nttM) of Mia Mft mot «» 
tfttmtod la nnr tonne to ,D port* of the treptaet 
wutM The tarn, an greet), tto Sowar* nttowteb- 
the flona faraett vtoWt, *M tt* MU Idm 
distinctly ribbed and ySHow wh— ripe, but —flally 
cooked wh— still green, having to Its unrips —Ms an 
agreeable starchy tuts The common batotna found to 
our markots la —ally a variety of the plantain and 
wookl be rendered mp— dig es tibl e by proper —old—. 
In Bast Africa there a— some ‘coefctog bananas' with 
fruits two feet to length and as thick — a suns ana 
A curious specks to Cochin China called ifees —mi* 
attote bear* only a single fruit; but tt makes a meal 
for th—a persona* 

Tbs so-called *fMt ba¬ 
nanas, cultivated for com 


the ripe 

to rise, 
app—nee, and flavor in th* 


i a— too l 
for ordinary marketing and 
a- obtained only by risking 
the —Klaus where they grow 
The Demiuios/* s short yei 
lpw variety much, esteemed 
In llexfee can be ihfosd 
only « few miles while the 
best ha ns n a tn Jamaica, 
known as the 'fig banana 
or ‘ laay-flsger, H — a very 
—mil# tfatoefcinued. yellow 
variety with sweet, delicate 
flavor —to practically un¬ 
known to our northern mar 
beta, although aUpfosds of 
banana* arrive o —tinu aUy 
from Jamaican ports. The 
earn® may be said of the 
datil* i 


Tbs banana and 


Immediately after cutting the outer db— part* of 
the leafstalks a— removed to long strips with bone 
knives and taken to the machines, who— the fibers are 
pulled out between the edge of a long knife and a Mock 
of wood p—srd against It by means of a pe d al. Thto 
to very strenuous work —pectolty for a tropical cUmats, 
and if a man cleans twenty five — thirty pou nd s of the 
fiber a day he U doing fairly weQ 

The outer layers of the tostealk supply ooam 
strong fiber* send for —pm of various atom, while the 
fir fibers need in the Ffeilppln— for hand-woven doth 
come from the toner foyers, Practically fill of the 
abacd fiber exp ort ed to manufactu r ed Into rope hud 
twine, its strength being naariy twice that of rise1 fiber 
The heavy ——age used — aid pa to a— tote Manila 
paper wh— toe old and worn to to — 

Trie—Mu 

The fruits of various sped— of be—a# « 
thorn tv— the r ootst e d u L d— very on —s »rij fl—dfofr 
food, taking the ptooe or bread and po ta to— to am— 
parts of tba t—pi— They a— baked or fried, Me wed 
— a v a—t able , dried and b—foa%p into a flow*— to—^ 


banana, of OUba, which a— 
highly esteemed to their own 
country M not exported 
M—t of the— fruit vari 
eti— a— forms of Jf«— 
peredtrie— ifotodfo to 

yellow '^Martinique" variety 
hriongs Bed varifot— a— 
no better ta flavor but ugm 
ally —qni— more care In 
The node— Be 
walla— —g—d at least 
twenty nrltUm m ttb 
p a , *n inwht with Ut* m m ad# w, *fM*r 
with th* *WMt petal* had the tt wi dhw M , hw tfetfr 
prMtl** hoBM te th* fata NtMe 
SofM of t hi e e ihmm, m wr# f orl eai. I* «■% 
the tmek of fnit le mooB «od rt p ww wWhhiMw efe 
of th# plant; saetbor Mm Mh *i*pof «mV Hhe 
* h««fe MW. te eaottor th* ftwHh or* *M 

of grmd, lad otffl uwthir vocMp h«tn MM»* 
■ ■ ‘ >of ftwtt to ‘ - - - 


>h| S*oo > ^£i!ee V dtetlaqt MulM fMOfeOMaai Me 
■coon trott, tn« U le o M»d MtppevoM^U^ULh* 

WOBft eft, wpt MW K ■ M* WftWHM ftftftpw 

mutated dn Jbma h**t«t MM MtnMMM dfteh 
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fite* tk Joaitetea, It is called the “pemiiitoa,” 

■ Oafc* It t* bm u the “Johnson.” Being 
y hfcqtttees* of to!* flavor, easily grown, ngd prob- 
-fM htefa Ifttyntav this nrbb has M Its own 
■' an rivkte even though the ‘IM Jamaica * or 
M,'* fee** bettor and many varied** from India 
E diK f t i M ir* tWa finely bTont 

._.** wanw- Wiy t u w mwc w mcateu o* wrw gwipw 
till tbO-wMt or In a rich valley, where there U plenty 
Aeto oqti rich m tamm* Drainage la also 
Ifcgwrtiat, and tUg ta often affected fay htanariw* deep 
4Wn rbnaiflg at right angles tbrctigfa fbfi plantation. 
tiNfafi* tt kept down far cultivation and far emWug cow* 
|tei and after gr ace manure* FoxtuiUtriy, thara arc 
Jfaijr tt aia a aa that affect tba plant* whan ooca aatab- 
Ifeited Wi d er proper oond mo na . 

■aadg being unknown in tba varieties ordinarily 
growth tba ptanta are propagated fay sucker* or cutting* 
ten tba reetetock* which ara act out fifteen fact apart 
gjiteh tray or tn Mocks of fbdr planted twenty-flra feet 
mmt* tba first crop of frdlt appears on the new 
fitehtetton la from twelve tn eighteen months, after 
qrfalck there U a r egu la r supply from plants produced 
fag faetinrt until it sca ms wise, after ten or a dosen 
years, to discard the old stock and begin with fresh 
antttwg s again. A enaymtent method of assuring a uni¬ 


ton* eo cc ee rt o n of cropg is to keep shout four plants 
of various aUea in a hill, and, when tba oldest matures 
Its hanefi of friilt and is cut away, to train up a asw 
suc k er to take Its place eventually 

Tfae banana Is a vofcacjtaa feeder and tba moat pro¬ 
lific fruit-bearing plant known. A. single bunch grown 
on one stalk may contain over one hundred and fifty 
traits and weigh as much a* eighty pounds. With six 
hundred to sight hundred plants to tbo acre, It Is easy 
to estimate the enormous yield, amounting to forty-tour 
times that of the potato and one hundred and thirty 
time* that of wheat 

When the fruit Is fully g rown but still green, the 
dusters are cut and shipped northward ss quickly as 
possible, good orgaidsatkHt and complete telephone con¬ 
nections be t ween the docks and the plantations being 
essential to s ucce s s In this particular On the ship, they 
require good ventilation and a moderate temperature, 
never failing below 50 dig. T„ which would injure their 
flavor and prevent them from ripening properly 

In the winter, the storage rooms and docks must be 
artificially heated. If needed at once for the market, 
they can be ripened In two days over charcoal fires in 
tightly sealed rooms. Uifllke many fruits that ara gath¬ 
ered In the green state, the variety of banana which 
we buy at the fruit-stand differs little lg taste from 
tba same variety ripened in the tropica. But It is often 
grown on very poor soil tor home consumption, thus im¬ 
proving its quality while reducing Its rise, A pr ocess 
recently Invented for drying ripe bananas should prove 
of great value, and this would also enable the northern 


buyer to secure the very Mt varieties of fruit known. 

The introduction of tin banana into the United 
States Is comparatively refloat In ISM, the first lot of 
only thirty bunches was l ift jtete d . and, in 187)0, the fine 
full cargo of fifteen hvupf bunches arrived In New 
York harbor from Baramsn Cuba. The first bananas 
from Jamaica were lutrwtbesd in 1800, and since that 
time the industry has utiriHly Increased to enormous 
proportions, about two hundred steamers being engaged 
in the trade. Many of oitr bananas still come from 
Jamaica, but more of tlu m from Central America. 

The starch In the gnu * banana changes into sugar 
as It ripens, and the pulp Is rich In mineral salts, as 
well as free from goriiw fascausa enclosed in a pro¬ 
tecting skin. Ripe Vmimnas are said to contain 12 
per cent of digestible foutt, ▲ man would have to eat 
eighty a day to ohtuln Hufflctent carbohydrate food, and 
twice that number for flu necessary proteins. This ex¬ 
plains the unusual abdominal expansion in regions 
where the banana is the principal food 

A great deal has been written about the digestibility 
of tbe banana as wo buy It, which would liuve been 
unnece s sa ry but for tlu experience and observation of 
n good many discerning persona When eat so before 
thorougldy ripe or gulped down without mastication. 
It Is not surprising timt it often causes discomfort 
Mixing It with bread or <tml presents it from forming 
a mucttttftnoas mass In the stomach gnd thus promotes 
Its digestion, while baking it qulrkly In the skin until 
soft and Juicy renders It perfectly harmless for most 
liersons. 


Recent Studies of the Venomous Snakes* 

New Light on Their Behavior in Attack and Defence, and on the Chemistry of Their Venom 

By J. Beyer 


D URING the past thirty years I hart made many 
o b serva ti on* upon venomous serpents, have experi¬ 
mented With aaahs venom and its constituents and have 
e nde a vored to determine Its effects upon both cold and 
warm-blooded animal* 1 have experimented mainly 
with cross adders and sand vipers. At first I ob¬ 
served the serpents In a state of freedom from a suit¬ 
able distance, and found that on sunny mornings they 
leave their nooks of retreat In boles In the earth, eter 
vsry early, taking up a position in damp but sunny 
edge* of the forest and In meadows where they watch 
tout their pray, quickly taking flight, however, when 
there tn an unfavorable change In the weather or when 
disturbed by men or hostile animal* Snakes are less 1 
lively and less eager to bite when tbe temperature is 
tow and when they are sated with food; when they 
are surprised fay their enemies, they quickly become 
worked up Into a state of rage and eagerness to attack 
They usually allow men and the larger animals to pass 
Ik pence and only attack them when alarmed fay their 
rites proximity* The act of biting is preceded or fol¬ 
lowed by a brief warning Ms* . One day I caught 
a targe water frog and took it to a pond where I knew 
that a large coppe r cotorefi adder was in the habit of 
fiu&ftag thrift I allowed the frog to hop down at a 
dtrtanhe ef about 80 ett* from its enemy which it spied 
at one* Trembling in every fiber It began to utter a 
toog-drawa comptalntng croak and moved toward the 
odder with quivering limb*. l%e soiled adder hissed, 
thrust out Its tongue, drew Its lifted head backward 
and* moving the upper ring of Its bqdy, hurled its tongs 
t* the left breast of the frog. The s o un d of the stroke 
was tike that of a piece of paper t hr o ug h which a pen 
is thrust By awaits of a Jaffa the snake than let go of 
(he body of tbe frog; placed Itself again In a position 
or watchful waiting and uttered a his* The frog at 
Otteq began to swell In tbe vtdalty of tba bite and died, 
agMMVHftg ay in pt mu s of poralyste. Tbe hofee Made hr 
the fangs w*r* recognisable fay two blackish mot* which 
ririfaty grow larger: at the end of about two hours the 
ebrfafas of tbe frog was uncommonly Moated, stimy, and 
tom crate tetttor Tbe adder, ueaowMle, had plunged 
late ti* pood where it swum rapidly sway with lfe 
ktod fiferiw itetofc 
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bllng limbs end cries of alarm. After receiving the 
death wound most of the victims ebow signs of paralysis 
and toss of consciousnaps death usually occurring In a 
few second* One hot August day I was able to obeerve 
the behavior of the writ armed hedgehog toward an 
adder. The hedgehog was a strong, hungry and very 
active animal, while the adder was an old female which 
movsd excitedly about tn the box when It saw Its great¬ 
est enemy nearby. For a short time the liedgehog luy 
still In the box while the snake colled hissing In a cor¬ 
ner, then the hedgehog carefully concealing Its snout 
and Its legs moved toward the snake. It then crouched 
flat against the ground and whenever the snake at¬ 
tempted on attack drew Itself together at the proper 
moment so as to present its quills to the snake, which 
It soon succeeded in touching. The serpent then dashed 
blindly into the quills and raised Its bleeding head and 
tried to flee, but tbe hedgehog Instantly seised It by the 
neck and Wt its bead off dean. It then proceeded to 
detour the lashing body of the snake leaving the head 
untouched and always carefully avoiding it in its ram¬ 
bles about tbe cage. 

Those animals which eat snakes, such as the hedge¬ 
hog; the fox, and some eagle* appear to have an Instinc¬ 
tive tear of the deadly properties of snake venom and 
to know how to distinguish between poisonous and non- 
poftxmnus kinds of serpent*. They never eat the head 

Later I Injected snake venom Into a hedgehog, which 
promptly perished tike alt other animals so treated, 
showing that It was not Immune, ftnakes do not bite 
their victims os other animats do which press the parts 
of the body of their prey between the jaws and then 
bit* but open tbe mouth to Its full width and then 
strike with tbe upper Jaw, which Is movable somewhat 
like a winch with a sliding rod The blow Is made with 
tbe firmly fixed tonga embedded in its upper Jaw and 
the lower Jaw exerts tittle or no pressure The wound 
never allows any damage done by the teeth of tbe lower 
Jaw After the blow has been given the snake Jerks 
Its tongs free with a swing of tbe head I then endcav 
ored to collect as much of the venom as I could, so far 
ua possible from large and hungry snake* By a blow 
upon the nett, I mod** snake mottonlsa* grasped it 
lx a cteft stick, thrust 1 cylindrical lamp chimney Into 
the mouth and exerted pressure upon the eyes with a 
small wooden fork. In this manner I obtained the two 
drops of poison of varying site, constating of a yelldw 
fluid with It nauseating odor, which promptly dried Into 
a yettow mass In tbe air and which tn this condition 
can be kapt containing its deadly pokers for many 
ymnu The venom Is In a uniform body, it consists of 
aHtotaan <v«ooi#rifabutin and venom peptone), together 
with salts Of raldutft magnetism and other element* 
Cobra; poteen is quite different from that of the odder* 
I took a ftiasa of distilled water and shook some of the 


snake venom into It The yellow powder at once lost 
its color, falling to the hottom as a white precipitate 
consisting of the venom globulin This Is an Insoluble 
substance which prevents the coagulation of the blood. 
For this reason, not only the non assimilated blood 
Issues from the wound but all the capillaries In the 
victim's body pour such blood Into the tissues The 
venom globulin Is not able to penetrate tissue* and 
membrane* (Intestinal wall*) and for this reason when 
it 1* swallowed It pome* through the body without do¬ 
ing any harm 

The venom peptone Is soluble like all of the alimen¬ 
tary Juice* Animals which were given water contain 
Ing fhe venom peptone died very shortly from severe 
Intestinal disturbance The venom peptone at once 
penetrates the Intestine* the skin, and all tissues and 
membrane* causing them to swell and decomposing 
them Immediately, Inducing putridity It also imme¬ 
diately affects those parts of the brain which govern 
the respiration, on which account animals poisoned 
with It die from suffocuthm with symptoms of paralysis. 
In all experiment* and cases of accident it la Important 
to know what part of the body was exposed to the 
venom and what sort of poison was present In predom¬ 
inating quant 1 tie* since upon this deiiends the degree 
of danger In tlie various \enomouH serpents tin* per¬ 
centage of thcae two kinds of poisons Is very vurinlile, 
while the venom of tint cross wider contains about 
]»er «nt of the peptone und |ier cent of the globulin, 
that of the rultitsnmke contain* about 50 jwr cent of 
oucli, while that of the cobra contains only JO i>er cent 
of tlus globulin and 80 im r cent of the i>eptone.. 

On this account the poison of the orthru and of the 
Indian haje whose greater part consists of pejitone. Is 
particularly dungcrou* nlnce the iHil*on ul onct pene¬ 
trates *U membranes of the body, cuaslng deutli The 
wounds at once begin to be luilufut, tdiice tlie Neman 
Immediately penetrate* Most dangerous of all, as a 
rut* are wounds mude fay snakes in cuptltity, since 
tlielr glands are apt to U over full of lKiltsin The more 
excited, heated or fatlguid the victim, the noire rapidly 
tlie \enom work* causing a struggle 1 tor breath und 
paralysis of the brain. 

The process of healing la extremely difficult uud te¬ 
dious lu cose of recoven, since the dead und decom¬ 
posed tissues find It hard to reueu themselves uud on 
this account tba woUIhJh should hu\e the pulnmi pressed 
out or sucked out a* muib as jnihsIIUh und the urea of 
the bite cut out Snuko venom Is noatriill»cd by alcohol 
und alcoholic product* und by vinegar *U When 
snake venom la mixed with u gram of ordinary wider 
containing an equal weight of potassium permanganate 
Its effectiveness is entirely destroyed Animals cun even 
be inoculated with this mixture without Injun, not 
even any temporary disturbance being usa dly visible 
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How Marine Worms Catch Their Prey 

A Study of Tbeae Intereating Form* of Sea life, Which Afeomtd In (»WB ffmnhtlt 


T O tbt trot naturalist, do mature li ugly Tht a«rl 
ous business of foa life removM him from the projn 
41 cm inspired by tptrficial appear incee The lay pub¬ 
lic however d «h idt always ahare this happy lndlffar 
aoca It ofttlraea mard* as forbidding aad cron un¬ 
worthy of conal I non many animals, which a more 
familiar acquaint i fe* wool 1 reveal to be not only pre- 
poeaeaslng bet teri iphriy Inti resting Of tboae antmalr 
universally held li i con ten 11 few ate shunned more 
than the worms War Is tl Is aversion entirely without 
reason The un tfcoleeotne experience of mankind 
gained largelv tl rough contact with the degenerate 
f or m s has done m icfc to create In hie mind an antipathy 
toward all rel tc*< msmbera of the family Const" 
qosutly there hi n been a marked apathy in regard to 
these creatures a 96 little or none, of that Interest 
which ordinarily attaches t j the lives and habits of 
more fa\< red nnlrajrts has manifested itself generally 
Nevertheless there Is much to recommend these lowly 
creatures to m 0 iwklemtlon and a charitable Inquiry 
of their ways will amply ret oy the Investigator 
By far the greifor In number both In Medea and 
Individuals arc those worn a which Inhabit the sea and 


It Is here tint we And e>ery type fnm the lowest to 
the highest from the most abhorrent to forms sxqul 
altely beautiful f mi which In richness, variety and 
harmony of cokr are surpassed by do other animals 
All show marvok ua adaptatl ns to their environments, 
many exhibit unc itotnon Ingenuity In the construction 
of their homes and not a few betray un Intelligence 
superior t numberless creatures more highly organised 
Indeed the simple organisation of the worms, when con 
trusted with the complexity of the life histories of 
many of tlielr species is one of the curiosities of natu 
ral science Bo inv rived Is the development of some of 
the most abundant forms that years of research have 
not yet worked It oft And still the revelation of these 
curl ms details Is but one of the many features of never 
falling interest which entitles their claim to a greater 
popularity 

It Is among the flatworms the lowest division of the 
worms, that we find some of the strangest pusrles In 
the domain of Mol gr Borne then* are which begin life 
as males later how e v e r they loee their masculine 
characteristics an 1 become females Others again 
seem to have lost all functions of sex reproducing 
their kind by the si cple process of dividing into several 
pieces eurb piece growing Into a perfect adult which 
In turn repeats the extra rdinarj process 

The largest of the flatworms, and for that matter 
of all worms, are ts be found among the nemerteans 
a group character!red principally by the k ng protrusl 
Ms thread like \r bonds that each Individual carries 
W Savtlle-kent the BngUah naturalist In referring to 
the length of these worms aaya the so- oiled India 
ruM er worm is ru tgrkable f r the extraordinary elas¬ 
ticity of Its tissues Black In hue it lives among the 
rocks and seaweeds and preys upon small fishes and 
other irganlsms ifcese being seised by the suctorial 
mouth are unable to effect their escape the worms 
body being capable of stretching out to a length of 
twenty feet or more and playing the captured victim 
like a living elastic flat lot line until Its struggles are 
bx ha noted 

The longest newerfean of our shores however is the 
ribbon worm Mwkm inpm* rhls animal so com 
mooly found secret t4 under stones or buried In the 
sand between tide r urks < ften attains a length of more 
than ten feet Its 1 njadth being an inch or more. But 
in spite of Its great length It Is capable of contracting 
to less than a yard In d< lng so however it loses Its 
flattened appearance and becimes more nearly cyllndri 
cal It Is of varying shades of pink c r flesh cok r and 
la c ne of the rare Instan m wherein the appearance of 
the animal Is in agrMpmt with its popular name It 
has no well defined head or >ther specialised regions of 
Its body and Is extremely soft and delicate In texture 
It can neurtbeleae, burrow with great rapidity which 
It does with the aid of Its 1 robnerts and it also ums 
this organ In determining the location an 1 effecting <he 
capture of Its prov 

And this latter is a sight never to be forgotten tat 
me say at < n *# that Uec klea is a cannibal It and I 
here use the. neuter pronoun for the ribbon worm is a 
hermaphrodite tt so Wrists largely no the smaller of Its 
own species though |t will net hesitate to attack other 
forms as large or laigsr than Itself When tbs rltfepa 
worm comes forth from Its hiding place at night—for 


By IPdham Ctofcdbr 

although It tg blind it can distinguish Ught Mb gkcfo 
uses—it meets s c or es of other nocturnal p rowkrt, 
among which art many of Its own Uni As H tirtsuis 
itself with wave-llke undulations over the stony bott om, 
Its proboscis constantly darting hare and then among 
the crevices searching out its victims, it s ud rt sp fr otoget 
in contact with another n sm cr ta au out on the g a me 
errand Coming athwart th» posterior end of the other, 
its adhesive probe eudrden It with a th n a rtm to WM 
In an instant the sots ogled worn rapidly contract! and 
expands, executing many oottfo lttl oag. It fssMgrif its 
danger But too late t The other la upon the writhing 
straggler and applying Its distended mouth, peo cs sds 
to engulf its victim whole* Quito actively dose It carry 
on this horrifying tart, until It would sarin that if there 
were no limit to its appetite there sorely must be to 
the capacity of its digestive tract yet, stoadOy and 
surely the one passes down the throat of the other 
until more than a half of Its body disappears. Then a 
curious thing happens. 

It may he observed here that the nemerteans have 
the remarkable power of regenerating lost parts, which 
thereby enables them to undergo astontaUog Injuries 
without fatal results. They can be cut completely la 
two and the fore-body will ultimatoly develop Into a 
perfect Individual while the hind body will retain Its 
vitality for days before dying This division of the 
body can be accomplished by the animal Itself, and 
seems sometimes to occur as a natural proctoi. Now, 
this is what took place in the above Instance with the 
worm who was thre at aas d with extinction The time 
had come when It decided tfsat enough was enough, aad 
availing itself of this facile pethod of escape, It con¬ 
stricted Its body In tbs region of its free end and liter¬ 
ally parted company with itself sad Its enemy But 
that la not aU Immediately after its escape It met 
with another wanderer and straightaway subjected that 
unfortunate tn the fate which tt Itself had so narrowly 
missed 1 

Now it sometimes comes to pass that KscUsa de¬ 
vours a worm mh as a neretd which grows nu mer o us 
spinet or bristlea In thla#retf*theM indigestible por¬ 
tions often work their way tim ugh the intestinal wall 
and out of tbs body But this is in no wise disconcert 
lug for the punctures heal rapidly leaving the nemer 
teen no worse for the experience Still even this prop¬ 
erty 4 f regeneration in nemerteans Is surpassed by a 
lower group of flatworms tbs planarions These enl 
male can be divided not into two but Into several 
pieces, and each piece will live and function ae an 
adult On the other hand if they merely be mutilated 
instead of severed, btxarre forms will result Mm this 
modified tendency to reg e ne r ate 

When consideration is given to the thriving myriads 
i t flatworms that exist it la quite evident that they are 
aufllrienUy endowed with means and ability to secure a 
plentiful supply of food but to find raptorial organs 
and tbe Instinct even tbs intelligence, to employ them 
developed to the nth degree, we must took to the marine 
annelids, tbe highest of all Worms. Here too, the 
methods of capture are as unique as the armature is 
refined Many of them are equipped with powerful 
Jaw* or grasping weapons aad attack their prey openly 
others utilise snares or operate devkws I ng e nious as 
any to be found la nature. 

Let os see bow the Mood worm conducts this tittle 
matter FoJyrirm cetmfes Is a Mg name for this ttttis 
animal for tt la not over three Inches Ion* hut it at 
least baa the merit of ba^ng dsacrtptivd. It varies tn 
color from amber to a deep crimson, and makes Its 
home in the sort mud just below low water mark. 
The distinguishing feature in the appearance Of Poly 
cirrus Is the crown of crowded tentacle* which adorns 
its head It Is composed erf transparent filamentous 
strands which are continuous^ contracting and ex¬ 
panding Tbe worm Is capable of extending these to 
several times tbs length of Its body the while they 
appear as tenuous as the finest silk, ah0 would he 
invisible but for the brilliant stream of tfood pulsating 
through them. They serve the double purpose of sup- 
I lying the animal with oxygeo and food 

Buried tn the oose, the body of the worm Is com 
pletetj hidden Mm sight, but Its tsotadss ramify fo 
all directions over and under the surface of the sub¬ 
stratum Perchance there comps Its way a smeti urns* 
taceas to search of food* fcrtmmtog flsedl tody, if 
brushes against the waving tornado* tarts ntty tt Is 
arrested to its headlong coats* Urns* Uk* a ford J* » 
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Sddtr spdewed cseatofu s have itqg pilliit jftnif tTfo g h 
ft* ttotr variegated Mon aad ttoUr oqMpttooaa Mto* 
Hit* goto iinttaiM apwarapro of MttM mmm. 
A tmtut drafuta it tt* MHMMdta* ww » 
euuM M tt* Mktanl vttkSa tt* ftdk HTtMt tm* 
MM* pntift a Tortnc vtdek hotk Mwm tM tim M* 
predpitato. unall atiUMM 1st* to math. 

These wor m s are represented to as wafer Whfo ly 
tto **dw Senml* ttoftw , tout wftteft ttoto t»Mto 
pntttar et It* ktwt, Ito, W» it ttMrMp.iMv 
and iNMltoMMaitf MMnutoWtolM 
■ftwaaten* buildttotirMtotMot*Mto- 

on nocto or MM «M* «toti i 
buei, to tkm (nil towtt I 
toto MH wr Oo tm My tt* a*«i*to*Mn, toftt* <W> 
towt ttoir Iww of tMMMM atott and ahto** 
firatooMta, aad tto tonb-tonm v*kft cototot* M*IM 0< 
•aad totottor to to*UefMdMi (ft WMk* to tto oMo* 
atopad d*ltor/~ aumafaft aw* lta M> nattoMM wr 
that mt attekma etoailatty of tto body It i 
eotapooada of tto am lath a atftotan of 


Motto «tt marine aarndMa torn ooO* p totoa * fm 
tan which Mkutt* ttom la tto oyoa of tto totoMm, 
bat tto palm of toaaty maot aaoaootlMMblj to avatdod 
to ApArodite, the sea moooo, a worm wtoao oppoanumo 
has excited tto admiration of nay age To the aa> 
trained ere, however tt does not look too a worm tod 
perhaps therein may Ho the aecrto of Ko (tom TUs 
1. unfortunate. Had tto early o b servers of IMa M 
mal known Its Identity It la within the bounds of 
probability that era now many other member* of tto 
t,roop wonM have shea* la popularity hr ruMctod Ught 
Tot there la another animal whldr-ttouiK UBtotMUr 
ably worn Bto In form—In coloration to net Mmwd 
by Aphrodite itself pad Is far aaperlor to that htdl 
vldual In orgutoatlaa aad iutoUtabmt ahtotoMotoo 
virtue onset the htetoet of the brletie-tooted tonpUde. 

Mdreto to tto gUtw of It* dtom often tneeoorteg ovgr 
la tto deer water ef • ~ 


pool, tto ddee of Its Iridescent body adorned with gttip 
of pearly pink, it to tto vmtotmOltude «f a guttering 
chain of Mae green opals flanked „ proete aa otcdL 
■raiy motion to uCMtpagtod M * IflM of MUUM 
pruanatic tint*. PMetaadweTOry gqi flnfcetew Ktoaf 
of brutiea refl e rttag tto lamer of phro fold hftth 
vald to attempt to adatoatb deaMprifla to tto tMBflM 
uuancea, tto oraMtetot hqea, Umt glfeto tWreWtgr* 
its *tru|» beavty Qnfite ra rn' o rnaiat ioa Harif <m 
never reprodbea tto cha radto t rijof e ewteto M Jthf d>t 
furion of ttflht eo thorn tmagnrity MSm 

tn these worm tto «aam am MparnHy tto amtoh 
bring muchstutilir fhngiltii. hgd syg Iwudrii 

eeea swept toriag tto mathpg aeooon, et «rh|S tow 
they awafm tto wato* at JdflM M MOMtoM mtohm. 
The t e m eii r mato I kUrwin g i aeapri a in pete, mi ms 
can to Mlaeafl to eoeto fnm wrir te tm ato to to fid 
by bund. * w 
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I i Up mti ym atearthri ft fltef MMi TWft ytmlmn to Aim, art* nd tort dm i and wfll not bwlutc to attack antmate knar than ttcrtf Photograph taken through tba water 

ti CfrMIH ttk pMrtupm fha waukth rinwhH* Wfch whhh thk worn win Mf k iftch loped from grains o t mn& wwntid together (a a efagto haw Tb# animal moms tnm phee to 
pjw* hp wMmt MV tet ri wtth the rid ef Ito l M ,> chow* at tho utm Htftt md, It Cfgmra the ftwrtjawwl worm Atria* It* wap Into the mad with iu pratnu&lo Pretoria, 4 The Java 
njk kiWlWi vnaopgaianortwa* earttrillMv*ma1h>«aa. TkMffkmw la cverribto and aan present tho Java hurtaatto Snkrgad abort *r« time* I lafpaia riaaifcu a 
t+a MM VhhVom fat tide vtotoro baa 10A *s hem* aa the empty MWirUk AA that to vWWe of the aafaaat ftarif to tho corgemui erowa of feathery *ida whtoh project* from tha top of 


Jfcatotek «in*teW^ «M IVMrJatoar hmto vtthWhtoh tho animal aeto the prey are located on the and of tts pratrufbto probom ■ whld organ tt to aapabto of projaetlag am than 
kaKthtteWBttod te* Mr ti Am p k* rka tow tt rftod m fhk anto w t cagt m w Ha pry W tho naww fm > towtariee whwh aorwmnd Ha hand « MrUta, a ncmertma worm Aa shown here tt Jo 
riMl II to Itowftnr aMc la cpta*d MIC to M*nal ttpw Ada hmh Than an tho tortwt worn known fufl**Twa apcolawiui oftan attaining a length of wn than mghtcwi foot Itt praboario 
Stekftriritek #PV# trinril hi Wri »ftt M te n l W k TbM Mtort wonw tnm Mr rieUm* much aa a aphter dew tti prey tet totwd of making a woh they vm thrir crowded tontaetoa 


Wenvp which inhabit th# sea 


. tit ltoitor emm had voder ofawrmtM an adrit 
wkldL to betas k^iri wonM rim Us Ivan 

Sw^nip o&vmcT 

^ _* to**** teii A ute vnfcttt fis&r 

r*te* b MAfiUV m rif abettor s*** 

urfteUjrnomu ** *2 

r artftfr of tbh ethhrif pr saca ew thaw toh 


A Ntw PtaMfrapi Nmdfe Shaped 
Like a Pm 

A PttONOORAPH needle designed oo new principle* 
£% flu* base lnvetotM* hr William DvUller wU known 
Cor hts radio dtootoHto la ptoee of a solid shank it 
ha* a met'd tab©* The point to shaped Uke a pen but 
to onto aaMmrth as tor** 


the heavier t ne doe* One needle played a t t il of 
TO records. 

When the Pentoae needle Ilea on the ft id as a pen 
touihew the poper when writing (Ito toi i» are os *»ft 
a* those produced toy fitter needhtt an I mich cleanr 
If n load tone to desired It Im nly nereNury to rive 
thrf needle a quarter turn Tl to invention to likely to 
prove a boon to the phom ami I it lustry 
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t eft Orthographic ptajmthtL Cmutort Ufabohr JWjJU Himyrmhli 

Thne different schemes of mapytag th* uith, and thsir Malta whoa apphM to a hendsvfcm 

A Map’s Other Name Is Ananias 

The Various Projections Used in Representing da Earth’s Surface, and What They Do to the Facta 

By C H Cloudy * 


D O you know what a map laT It sounds like a fool 
ish question You will probably contend that every 
school boy know* If pressed for u definition you will 
probably auj’a map In u drawing ahlth exactly rep¬ 
resents a portion of the earth« surface the distances 
between point h H|ion the map lain* proportional to dis¬ 
tum*# between the point a upon the earth represented 
or some similar explanation 
But this is only partly true There Is only one kind 
of map In exlsknct whl<h will truthfully fl^Huih a 
definition, and tliat Is a map made upon a globe No 
flat map large or small exactly reprem nt* r any pur 
tlon of the earth ■ surface and only on a globe are the 
distances between all points truly proportional to dis¬ 
tances between points on the wirth represented 
In other word* all flat maps are distorted All flat 
mails tell only a part of the truth All flat maps to 
some extent misrepresent the facts 
ThU Is not due to anv lark of moral sense on the part 
of ttu^inap niukt r* Tiny can t help It 1 lie nature of 
a globe is su<h that then Is no juoiesti by which Its 
surface con be flattened out without tearing stretching, 
cutting or coinpnsHlng And the earth Is a globe 
(slightly flattened at tho poles 
If the earth had happened to he a o Under maps 
would all be truthful A cyllndci ran be slit length 
wise and, with the ends removed, its surface flattened 
out into a square or oblong plune Had 
(he earth chant ed to be a rone maps of It 
could be made with perfect u<< uracy for a ■ 
cone, like a cylinder can be silt and nn 
rolled flr lutd tlu* earth been a cube cr a I 
polygon we could make accurate maps of 
what was upon Its many sides 
Nature however deuced that the earth 
should he a globe (nearly 1 Any flat map 
we make on paper (as opposed to one con 
strutted on a ball) must represent a part 
or the whole of this globe Km It Is Impos¬ 
sible to flatten a purt or the whole of a 
globs without stretching tiurtng or com¬ 
pressing any map of any part or the 
whole of the gtotie mast be distorted 
Wi can control this distortion We can 
make our ranps for Instance fairly m 
curate as to the apparent outline of conn 
tries or lake* or of ou atw Wlitn we look 
up and see the full mot n it appears to our 
i yes as a flut bright disk with markings 
upon It If at actually draw tliese out 
lines on flat ps|x r we have a map of the 
moon width U truthful lu outline to what 


But the distances os shown < n our lunar 
map will not be truthful fluch a map 
must show the centir as distant from (be 
rim of the moon an amount equal to half 
Its diameter while th* outer Is actually 
distant an amount equal to one-fourth the 
rlrcumfereattb And what U true of the 
central point as compared to the rim Is 
true of anj other two points, 


If we make an accurate outllnl map of North 
America so that the countries appear to the eye as they 
would to an observer on the moon the distances will 
not measure tre* # And the closer to the rim of our 
circular map we get the greater the 1 compression and 
the li as the ace uracy 

there are a great many ijsUtifwis of making mapwto 
a great many different projections as they are calleu 


This name Is used for the bcudi on which maps are 
mude because projecting* Is the process Let us sup¬ 
pose a glc lie of glass with a tint but strong light in Its 
center On the outside of the globe of bless we draw 
with daik opaque paint, tbo land surface of the globe 
Let os suppose that we curl a sheet of white paper 
into a cylinder which fija close to the illuminated globe, 
In sudli a position thathts sides an parallel to the 
axis drawn through the poles Upon the paper then, 
will Appegf a shadow of the countries we have painted 
on the Maps globe If we now draw these shadows 
on the paper and then unroll the paper we have a 
cylindrical projection of the land contours of the 
earth In regions near the equator they are almost. 
If not quite accurate But as we look farther north or 
south, we find thorn more and more distorted And no 
matter how long our cylinder is It can never be long 
enough to get In oil the map because as the line join 
lng thf*potes Is parallel to the sides of the cylinder, the 


forth polar land (If there Is such) could never cost a shadow 
they on the paper 

will qucli a projection la the bass of tbs taalftUr Use* 
our rater projector which Is In every atlas The Mercator 
and projector Is what Is known as a 1 conformal * one, the 
sketching* of the polar regions Is arbitrarily United, 
p wto f*x usually to an amount not exceeding the 'stretching’ 
ill# east and west 
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But ths Mercator projection Is only one o t many 
There are many different projections because of many 
diffeieut needs of maps tar many different purpose* 
The Ideal map. If It could be constructed, wanfd show 
areas of true shape, areas wfluld have perfect propor¬ 
tion to one another, as In nature, distances from place 
to plu«e on the map would be truly proportioned to 
distances between the places on the earth, all great 
dixies on the earth (a great dixie Is the shortest dis¬ 
tance between any two points) would be straight Unaa 
on the map and latitudes and longitudes on the mop 
would be the true latitudes and longitudes of ths places 
on the earth 

No flat map can give all these things in perfection* 
Many different projections give some of them correctly, 
the others distorted We select the requirement we 
need in a mop, and construct our maps oceprdlngty^ 
Thus In the Mercator projection the great drd* Is A 
straight line The Mercator projection, than, It 

Used In soiling the seas because it la e£f 
to plot a course on it It prraricatA 
badly os to dista nce s, the mariner cheeks 
his actual position and distance oI Ids 
run, fay other means than visual axevtab* 
tlon of his Mercator projection \% 
There are many different poeribte psfe 
jeetions. We may consider tbs spAty; ** 
a nearly globular body formed of mesa 
sections of the beset of cepes. W*W 
consider it as having a surface jEutotoM 
small quadrangle* We can eomflder * 
‘ stenog ra phic* projection, ta which tw 
Uttie tight in the center of the sphtofli 
moved to tim south poto and fttiecd( 
tohdowf on a plane phrafTsi to « ms- 
tor We can task* on “nrthi|rtpMf| 
projection, in which the projection pour 
Is infinitely distant—thy moon tsep wh 
drew in imegtostion early la tide story 
la on *<artbomrapfalc N one. Ws can ffct 
A 1 globular * projection, to which thyouter 
meridian and the central sas are diridsd 
into aquaW parts by tim psraUeto'Wfltok. 
are arcs of ctrdes. Tbla Is a hroeh tons 
ynuasadtog praJeettoa tor common uss th 
sdmots or home* than is 4b* Mercator 
projection* in other words it kmfca and 
ymmt*r omch more nearly tm to 
tors thdh the Mereator pmjecttonr 
AH ttott mi MPttr mutrnm MMogt 
u M li wrwtofc bW i ift w iN 
m» miiwwawi j*wSa art, ft mn 

nsan am w*p totow wnw nappma m Mr 
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Iaa fla tt, * 6 ** An 4 m hi paUsd out of, shape t>r om 
« ****** projection. Here tn * jnfta** bead, drawn 
on * globular projection. it from tuts we nu|jt# u 
•rthogcaphtc projarikxv wt IprS a d him out* ah* m»fc« 
Mm lit and big and bulgy, It Wo dm a steTOographlc 
pr ej ect to n, wa 46 not altar hit chta and node and ton- 
IMS and flpptv head ao much, but wo somewhat “mash 
ttT bid yc i i and bto lower bead. And what wo do 
him vfhta wo pot him on a Mercator projection U 
Mutft to heboid. Wo atrech him all out of shape 
, Tot the “tattttkto" and the "longitude” of every part 
Of Wo loot la the same os all four projection*. 

The loader to ^warned not to consider from this 
that the globular projection la any better or more ac¬ 
curate than any of the other*. Had we at first drawn 
the head correctly on a Mercator projection and then 
tran sf erred It to the others by comparing ‘•latitude’' 
ifid “kmMndtf* of potato cn the face, we should have 
other and ae drtatie distortions. 

Of rooms, for all smalt area*—« city, a county, half 
a state* mo a whole state it it tent too Ug-tbe flat 
mail It oofllclontly accurate In all ways for all prac¬ 
tical purposes. One does not need a globe for abort 
dlotanmi and smalt areas. But for large areas and 
great dtotencee, no map la truthful In all ways, and 
hi to the wtos student and the well-informed reader, 
who either consults a globe when in need of accurate 
map lnfbrmatloa or uses hla projection, whatever It 
may be, with a fall cocsd onane as of Just bow and 
While it distorts reality. 

Rock Crystal Ball* 

By Herbert Whitlock 

tenter at M tosmtar* AMam Maam of Muorsl BhWry 

AMONG the semiprecious stones there to none, with 
sV the exception of Jade, which has been so exten¬ 
sively used as a material for carved objects as rock 
crystal. From Italy and France have come the grace¬ 
ful Taegu, chalices, bowls, and drinking vessels of 
dude beauty, of fine and rich ornamentation, from 
Bnaeto art objects of more severe and geometric treat¬ 
ment as well ae exquisite statuettes and figurines 
In this limpid medium, and from the Orient the odd- 
shaped vases and snuff bottles characteristic of Chi¬ 
ta** art 

Among fU of these, however, there are probably no 
series of objects fashioned of rock crystal which 
are more striking than the spheres made by the lapi¬ 
dary artiste of Japan The best of these are cut from 
flawless quarts crystals, dear and absolutely colorless, 
and are usually mounted on bronse wrought Into dec¬ 
orative forms, such as dragon^ storks, tortoise, and 
grotesque human figures. The dear, polished ball, con¬ 
trasting with Its dark bronse mounting, la preemi¬ 
nently an artistic object lending itself with especial 
facility to the Japanese taste, which sets aside one 
beautiful thing as sufficient to contemplate and ad- 
mire in an entire room. Groups of these balls deli¬ 
cately balanced In their mountings bate been fre¬ 
quently employed In that land of earthquakes to give 
warning of shocks, effected by the alight preliminary 
tremors shaking them from their balanced poises. 

Book crystal mtberes have, 
moreover, been since very 
actant times the especial 
stock in trade of the occult 
foretetier of events. Oaring 
tote the still depths of these 
bits df earth’s clearest sub¬ 
stance, throe seers of the 
future, so they tell Wr can 
up picture* Impos- 
of production from 
rises, it is 
tkla Waged occult property 
which hog raised the rock 
crystal sphere from a place 
of preeminent beauty to one 
Of even higher romance and 
of unreality and worn 
stood it aa intricate web of 
l ii wsfl a r r mysticism. 

• pee, a crystal gaasr of 
tbs ro rretaro th cants 17 , has 
fcaadet d*wn to hto diary a 
star elaborate and. complete 
dri r e ri p tina of tee methods 
stePtaysd hr ooeuUste of that 
itaaa Tifhlnh nee uvacticallv 

Sfftatata * 



If 4he earth were made «p *f a series of conical 
ftastams, these would epen out ini 
to make a map 


with 


similar draperies and lit only with can- 
or lamps which concentrate what little 
it there to present on the crystal The oper* 
fixes bis gate upon the brilliant spot of light re¬ 
frain the polished surface of the crystal until 
consciousness of bis surroundings is replaced by sub- 
dtnscioui “vision.** It Is significant that. In all descrip¬ 
tions of these “▼talons," what we may call the critical 
period Is marked by the fading away of the Image 
of the ball Itself from conscious sight and Its replace¬ 
ment by a thin cloud or mist upon which the prophetic 
•images” appear 

In a certain sense no Isas marvelous than the al 
leged occult powers of the crystal Imll are the simple 
means employed by the Japanese artisans in producing 
them. This art, which, It Is said, has been handed down 
from tether to son (or generations, consists of manual 
dexterity carried to a superlative degree Armed with 
only two primitive tods, the lapidary shapes from an 
angular quarts crystal a sphere of perfect roundness 


. WSf&Vrt J* n* 






Wfca* w«.t» y to flatten art tea «>hi Hnal earth fate a aaj, tMa ia what hawaaa 
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and high pollih The quart* crjratal la Hr it rouichljr 
shaped to the form of a baU by chipping and abradtug 
it with a piece of steel about twelve inches long and 
oner ball inrir wide, which has a concave cutting edge 
somewhat like a carpenter's gouge When by means of 
this treatment the maw has been made round and 
approximately smooth, a Joint of bamboo Is used to 
complete the polishing, quarts dust, which lodges Ip 
the pores of the bamboo and, finally, rouge, furnishing 
the abrasives 

This all sounds extremely simple and no doubt is, to 
one who Is trained to do It, but let the reader undertake 
It himself If he doubts the wonderful manual skill of 
these Orientals. Of course, In the lapidary shops of 
Europe mid America where the grinding and polishing 
of crystal balls are undertaken, the lathe and the cost 
lug of just the right curvature for a ball of required 
diameter render the task infinitely more simple, hut 
even with these aids the production of a rock crystal 
boll of a diameter of, say, three Inches to a matter of 
weeks. 

Inasmuch as the labor expended on a crystal hall of 
even modest rise renders It a very costly object, con 
tlnnes the Journal of the lmoriccm Itusmm of Natural 
History, the question which naturally presents Itself 
Is how can a purchaser be sure ho to buying quarts and 
m>t glass? There are two very good ways of dlstln 
gutohtng quarts from Its much more plebeian Imitator 
In the first place, almost every piece of glass large 
enough for a ball of even small stoo to reasonably sure 
to contain one or more ronnd bubbles. Although ex 
tremely minute, these may Xus detected with a good 
"loop" or hand lens. Ancl Inasmuch as quarts never 
contains round cavities, the presence of these latter 
will at once stamp the hall in which they are found 
as spurious. 

There In, moreover, a much more exact test which 
the writer has found to lie applicable to balls from 
about one and one-half inches diameter tip Quarts has 
the optical property, called double refraction of ex 
hi biting two Images of everything which to viewed 
through It In a certain direction It therefore becomes 
a very easy matter to apply the tent by drawing a crons 
of fine lines on a piece of paper and then resting the 
ball on this cross and shifting It until a double Image 
of the lines appears to the eye through the ball It to 
impossible for a glam ball to produce this effect Bo 
we come at the end to an actual vision which any 
one can see by gating Into a rock crystal ball 

Acetylene As Auto Motor Fad 

ri WITZKBLAND has turned to acetylene for use as 
O a motor fuel, uiletum carbide being a native prod¬ 
uct, while petroleum products are Imported Acetylene, 
however, hue not proved as satisfactory as gasoline, 
for when F Haber, a prominent German chemist, vis¬ 
ited Hwltxerland In the fall of 1010, he did not find 
any oars running on acetylene, all having boon recon 
\ ertod to use liquid fuel Haber was engaged by the 
German Government to Investigate the possibilities of 
acetylene as a motor fuel and he conducted a series 
of experiments. According to Red, a Swiss authority 
on acetylene and Its use 1 kg of acetylene gave as 
much energy as 2 kg or 2A 
kg of bensol, though the 
hosts of combustion are only 
as 0 fl. The reason for this 
Huber found to be that there 
Is ulwftjH tin excess of air to 
1 ho bettxol fuel mixture, 
while acetylene can be 
burned with its theoretical 
air allowance. The combos* 
thm of ben sol was shown to 
Ik* Incomplete, In tests that 
of ucetrlene proved to be 
compkte 

Am regards the variation 
of the acetylene percentage 
In the air mixture, Keel 
stated that owing to the 
high pressures, and temper-' 
atures produced in the cyl¬ 
inder the advisable limits 
ranged from 1.5 per cent to 
7.0 per cent of acetylene, 
Haber seta these limits at 3 
per cent and 0 per cent 
With mixtures deficient to 
acetylene, there was notoy 
backfiring, with rich mix* 
tares, pinking. The ptaktog 
to generally ascribed to 
spouts neons pre-ignition of 
the mixture by compression 
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A Wilderness Industry 

How Cold It Extracted Oat of Ores on a Huge Scaler in §Mar la Uak* It a Pwifift* IWm da 

By Felix Eugeme Axeritt 


* A GOLD MKV has ever been a phrase to Intrigue 

the Imagination and there are few of us Ijut have at 
mmm time dreunit'd dmim* of seeking fortune from 
liUUkn atoms of tin* ydlow metal In tbe depth* of tbe 
earth or from the tied f no me turbulent far-off at ream 
Ptttt the highly eflUlent modern mining and mill i ng 
operational < n immenm tonnage# of low grade mw In 
vnlvlog the proealc raethjda of any up-to-date Industry 
bare not robbed the |,rld mine entlrdy of ita lure for 
tbe Imaginative ad\enturer and when tbe mine la lo¬ 
cated in tliat part of the world which 1* known gen 
erally ana ng tbe old tiro era aa tbe North Country 
tbe call la lrreatailble 

Bat thla la the atory of the mine not of tbe miner 
1 < r ecen hhj n^, thorn f ua who ha\e to be darned 
im parli r pr *n** tom und adventurers and whose libra 
ilm are filled with unities of the rmnnoce of tbs 
Vorth then ure few Indeed to whom tbs modern 
rnethaJ »f extracting M»td from ita orea la not eon 
•Jdered In tbe light >f u inyaterloua process to be 
understood roly by the professional metallurgist or 
raltUtij, engineer Aimng tbe general public there Is 
irobobly no modern InluMtrj leas understood It Is a 
fact of course tliat the details <f the cyanide process 
of extra* Hon Involve many 
niceties of manipulation too 
Involved for any bat a 
trained metallurgist or mill 
roan to understand Ilut in 
a general way the process la 
simple enough to be easily 
understood by anyone a ho is 
Interested In leaning some¬ 
thing of this tittle-known In 
dustry 

Then are two methods of 
mining orea that occur In 
large bodies as d > all f tl» 
low grade ores In tbe dlatrb t 
under consideration One is 
the fiery hole or open pit 
method and the other is the 
underground system of 
stoplng The glory holt 
as a miner calls It is an 
open pit where the ore Is 
blasted out in mu h tbe 
same manner os in tl» more 
familiar stone quarry The 
broken ore collects In the 
bottom of the pit from whlc h 
It Is drawn through chutes 
into cars In tlie underground 
workings whl h extend lie- 
low the pita The drillers 
using roachlnee operated ly 
oompremd air work on the 
steep slopes of the pit wall 
and place the holes under 
the direction of tbe pit fore¬ 
man in such a way ss to 
obtain the maximum effect 
fn m the explosion of the dy 
no mite The drillers stop 

work and leave the pita at the same hour each day As 
soon as the drilling stop* the dynamite Is brought 
Into the pit and many tiroes tbe foreman himself under 
takes the work of placing the sticks In tlie holes pre¬ 
pared for them Hovnetlmas It takes a bit longer than 
planned to Ignite all of the fuses, and he Is compelled 
to seek what shelter he can from the flying rocks as the 
charges ext I vie In rapid s u cre salon When tbe flint 

fuse Is lighted a siren la sounded at ths top of the pit 
a warning which Is universally heeded for there is no 
one so foolish as to neglect putting a safe dis tan c e be¬ 
tween himself and the glory hole when the u s b ootl n g t 
begins Tbe shot ting of tbe glory hole Is a sight worth 
seeing from a safe distance—for great geysers of rock 
and earth are thrown hundreds of feet Into the air and 
a moment later the sky seems to rain stones 
The main artery of the underground workings la a 
vertical duff through which tbe ore is brought to the 
surface and tbe miners are brought to and from their 
work In the vsrtoos levels * f tbe mine Kach level is 
a system oftunneW, or drifts and crosscuts’* extend 
tog from vertical shaft The drifts to each level 
ate driven under tbe bodies ef ore which He b e t ween 
It and the level above. Chutes are driven from the 


drift up to the ore body and small 
hardly lafgt enough to crawl through* serve as i 
of comraanteatUro between the stops'* and tbe drift an# 
carry tbe rnmprwiil air pips* by means of which the 
rock drills are operated 

The stops* offer work has prog r essed for eotne time, 
Is a huge under g round cavern Tbe roof is of solid ore, 
the floor of ore broken from the roof shove, by drilling 
and blasting away the mk and tbe extent and shape 
of Its boundaries are defined by the ore body itself, tbs 
walls of ths stops following exactly the boundaries of 
the ore When the ore body has bsen exhausted, the 
stops becomes a Urge mam or pocket of broken ere 
which may then be drawn off through tbe chutes at the 
bottom Into ore oars in the drifts of the level below 

Tbe shaft ftteetf to much like the familiar elevator of 
our cities Uke It* it is composed of several compart 
meats, etuh of which ha* l to car running up and down 
to the shaft At tbe surface of tbe ground and astride 
the mouth of tbe Shaft to a great steal structure—tha 
headframe In It Is the h dating and dumping mech 
nnlscn and Mg steel ore bins Into which the ore buckets 
dump their loads* Bach car In tbe shaft le operated by 
a separate hoist and hulstmun An electric signal «ye- 
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away to the draft 

The gold la 

to the addttton of ^__ _ 

Witt the amalgam eeroped from toe toM|*.to 
•t pmtodaoC a wo* or ttM 
of tha gold from too Wllgl to tody 
to hinting the amtfg^in in 
a dosed retort until the mw eto y is 
driven off The fott when ramrasd fim „ 
itt a spongy con diti on and to pemettestty 
sponge gold nose tomedtateto to the mem 
wMeh is ready to rece i ve it, end is majM 




The product of the cyanide prqteak, fbg \ 
la very impure when it comes from the rift, It to fig 
with a suitable fluff contouring lead oxide ffnfl inf j 
a small Meat furnace Bert the tapd oxide tfl < 
to metallic lead and filtering down through tha 1 
picks up the purttoKes of gold in the p ge dpltoto hgd 
collects In a well at the bottom ef toe turned* The 
impurities in the precipitate combine with the flak to 
fora sMdtUg Whisk fleet* 
on the top of the molten toed 
and is drawn off from tone 
to time Thus the ntotarta) 
in tbe furnace Is fcato «9 
reduced to toe toad-geto totff* 

tore and slag 
The gold u separa te d from 
the lead by Oxfdttt* toe 
latter in a ennst funm 
Tha Und odd# IS dra w n off 
from the top of tha etetoue 
natal as tot as It form* 
until finally only tha goto re¬ 
mains The lsad oxide thus 
formed is gro un d up and 
need again in too next batch 
of precipitate. The goto to 
broken out of the furnace 
hearth in a fttln SWb and 
melted down in the cttdblu 
raeftte furnace. It In then 


Thera are ueoaliy two 
large bare from a runof pra- 
d pitot# and about tbe name 
quantity from a ra*t «f 



Tte «M MlS'ShM *r* mi itom 


wU are alive agtotas 
A faaH.aU! incUlUtioa 

tern inotelM at 6 m holat hooae tad tb* otattoae at ttw 
varimu raioo Urale coo troll tbe operation of tfao rare. 

A eart.ee haulage ay atom forme tbe opaanctlaf flak 
between mine and min carrying the ore from the head¬ 
frame Mn* to the ornebera where the ora le reduced 
to • eteo averaging .boat two-inch taboo ▲ oo w wot 
belt brine, the awahed ora to Mg atoraga -fatal la tfao 
mill bolldlne from whtoh It le drawn off aa 
The wortstiad efcepo la the mlUlag or 
tm are tbeee Grinding the ore to a I 
ery of eoerae foM bp amalgamation 
■old by dteeotatloa la potaaalam cyaaMo etittbs , pee- 
rtpUatloo of gold from eolation and radataf 
Ae Jaet noted, there era two method, q< raw w ry 
aMd la oar mill amalgeaettoa and eyaaidlnf After 
the ora la craabed to e Am mad In the Mg etoto belt 
mttii aaoagh water la added to tone a d«M which am# 
be pamped and carried II pipe* end tNVgfae to tbe 
tarlOM parte of tbe oW tjotlmig Thto dud stop to 
paaeed over copper ihm t a or dmdtge—tirn tattoo oo 
which M a thin ooetlng of etaranry The maB pattWtoe 
of lief you la the palp ora eeaght end heW fay the 


hHfa They era 
l» tola Haney f 
geard agalaet r 

at eo 

the pocket- of ; 


Ae 

at* tholeA they aw 
oggUy dam They era 
then rarafnliywetehod, after wtotoeaW bar to etowped 
with ita weight, a natom end neme el the i 
pony It to than eewod eg In eaaeae i 
tha Uaitad Stataa mint, wtd* to ( 

the yold phodaoed at tola atoa, j 
of thto atom radaery to praettoellr paw amtol, to toMfa 
One aaeogh tor Uaeto topa’a to* m to tow* opdto fad 
i at the mat Btowai " 
wMfe tr emo of ‘ 


rttpetoy 


The 

chain of 
med|am a 
Pawed to 
aunt to to 
-Mf te... 
the worhof 
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ua iQit Amt tk i 
hjpswp sw vnip sns 
tMiMjMI ftl* 


WlftiMft ^ » « 0 W tHrn »t Mft ovdettr ttn 

MM flk* DMMAd MMM MmMMM Ml t* 1 * 

& f iBr W tfilM, »Mf** mmm am at tk* 
•vmm? wm mmi* mm «m 64 q**it*M i* tn* 

CMBWPWW WUSf* PW liWV PUTT OC CM MM 

ijpnfcjftjit MM Mft tv tk* eoavur •* It* owe 
■MiHi fUi group toms a ttttU hinkt ibodt tte 
MM bM has Sts flbuMftr Mntcd MM tad ttttn rid 

>a 

fp lit feWtMf tltf Mjjflj Ml In BKMt 

mm)Si wSimmp ^nvim$siS3St m gSmewhat wtt p fitA 

55 j <MMMi fOdVto oo, too, m pr*ettc*ny *0 a* Mat 


4m* oat *«uuty «iKMBi to a* Sub- 


piMl it MM MM* » mifj iMft* M MB— that flaw 
at* Hek MKMi tmttM w MtapUii and ooar- 
MNMtMVNM A. bftaf aMfer <of tt» sup at Oanad* 
uRM pr—* a pnat auMM* wo on mat of at Mat 
to tttak tif oar N fcttofh eeOMtpi m typified by Toronto^ 
Notarial or the Pfairte Protinom. A glance at the 
nop will Mow hw wr fhta C i ata fl s as a whole u 
Mdu great w fldmflw lotp ifflMt rivfteatton but pene¬ 
trated ootf a low hundred mOm or law aloof bar 
8Q4tfcm border Beyond that art va* tracts of land 
when tbs trails of man would show only as tiny 
t hr e ad s, pagetesttag tbs wflrtam— bars and thsra at 
long totervgi® sad finally dying oat aitogrti or 
To soma of us tbs cm gouts dor and atronf tba 
call of the North to malm our own trades in that front 
wttd sr nsga Our droams sns loaf beoeatb Its apdL 


boat taouM bo regularly practiced Sous af Chase be¬ 
gin at planting tins others can bo adopted ll tbs 
waarfancy whan It arlsas * 

Deep and constant colttnOsi is probably tbs boat 
nom tbs grower can adopt when abnormal boat bo* 
fins to boko tbs soU Ur ntrh rowan woods it Btir- 
ring tba sartb to s good depth and doing it oftan kata* 
down tbs soU temperature 
In tba well fprttUwd field potatoes stand beat bet 
ter than on poor soil This la because tbs tops grow to 
good star spread nt and shade tbs ground Tbs shade 
keeps the soil temperature down 
Using seed grown In s cool dimste is a precaution 
Potatoes from soch seed are mors raristamt to boat than 
others 

The high temperature of a dry soil la not so ham 
fnl to potatoes as the squally high smperatnrs^f a 



t in «Md la tfw ] 


. of m dwd St m no 


Steps to tbs i 


WWrMlMtatMNlartvlMBfktk « lopwedt# rtwwtfctswiwnl t Pmrbs ten of l«4 ptt • to* from tl» 1 
tmtbpSwK. 4. Tto SadawsUa* tefimtapmit to tbs atet « A Mar st«am of matom Utters* so bs «* dr p 

has ifea bdis 

► ultra mode r n technique for making the gold ora giro up Its raises 


Uled toss ss an tdasl ptoc* to live. Tbssa coodWous 
4s get tosh* to mm* to tbs single man, however Of 
eeotee tear* to a total 1»<* of roeraattoas such as are 
fcoewtf to tbs city dwdller but tbs fact that certain men 
death* to the mmn pear after pear is proof ssosgh 
Hot ibprs w flimpismtlntii for those that enjoy tbs 
B*l TtdW bMilrl trampo* end canoeing are tor 
immh apod* and a projecting trip two or three 

K tmu mut*m mr m* **, to*- 

IM» to tt* opm name tku tk* 
A tort mM mm oft o* tk* tNB 

mM ttet at MM» M tkm *■*> 

iSSm^tSTiim mjmw* 

•arrsanss 


But not ail can bead tbs call Boom must but dream 
The cbossa few win gm 

Keeping Gromlug Potatoes Cool 
AN Iowa potato investigator 0 L Fitch has deter- 
r\ mined with snact ttttd a the effort on growing pots 
toss of varying d agraa s of beat Nirt tbs potato bug 
per any of tbs tavipus potato dlsaasaa Is the most 
acetous enemy of the potato Mr Pitch has found The 
greatest eueofr of tbs growing s^td is hast When sou 
tompamtors gets Jhst about so Ugh too potato grower 
sen pimply sty farewell to « profitable crop This tom 
poratgre is a tow degrees above 85 
9^ Wasp your pfcatoto cool, U ex c eptio na lly good 
advice to toe ghmor to tort, to an latitudes where 
Spatia of vary tot weather are of toftriy comm o n occur* 
ism* mssssass to protoet the growing spuds a gain st 


waterlogged soil This means that soaking s potato 
pate* in very hot weather may bo very dangerous 

These are the methods to protect potatoes against 
heat that Mr Fitch recommends In localities where 
host is a serious annual pro* Jem a field with s northern 
or eastern eipost re would bo mors suitable if avails 
bis than other exposure* 

The is tato plant Mr Pitch has found flourishes best 
at a soil temperature of TO degr ee s The seed will 
sprout and send up shoots at 00 degress the j lent win 
get along at 85 degrees of soli best A tempera tors 
of 00 degrees however Is about tbs limit of safety 

Of course soil temperature and atmospheric te m pera 
tore are two different things. S 11 temperature it 
much more constant The tops of the potato plant ess 
stand much greater beat than the roota—Its tto roots 
the grower needs to care for 
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ta/ti Busin* tto tom* hi a Ostoa afe Malt Blsht U* «mw pua that (strut the foist team tfcs toot 
Preparing tin raw sugar for ridpment to the reflaary 

The Story of Sugar 

Where the World’s Supply Comes From, and How It Is Converted from the Raw Material 


By Arthur L Dahl and Ratal Gotthold 


T HBi adject l\e sweetest has long been appropriately 
applied t« sugur and mt n > U m, ugo a new word— 
dearest —whs crowding it for popularltv Sugar In 
one form or a noth* r 1* one of the most plentiful foods 
h# have for Nat me distills sweetness In a large pro¬ 
portion of her vegetable plants* flowers and trees The 
sugar of * mmen e however Is obtained principally 
from two raw materials—the sugar cam and the sugar 
beet Onl\ tires countries of tht world irodme both 
cane and beet sugar the United States Australia and 
Spain for rune pr ducth u la pructkully restricted to 
the tropics while sue ir beets are grown mainly In the 
temperate x nc One-ilftI 1 1 the worlds production of 
cane sugar rt roes from Cuba another fifth from India 
and one-tenth from Java Next in order of Importance 
am producers of sugar of one sort or the other are 
Germany Austria Kussla (in normal times) the United 
States, Hawaii Porto Kfco Formosa Australia Peru 
attt Mauritius During the war one-third of the World s 
sugar producing area lay within the battle 

lines of Karope The war 1 us had the ef f t —. — 

feet of largely Increasing prodmtlon In 
Cuba Java and India but Porto Rico 
Hawaii, the Phillpjrtne* ami British West V , 

Indies show Uttle Increase although all of kj 

these countries ha\e been Important sugar 1 

producing districts ftr a long time In getting 

1010 the worlds production of cane ami puzxk 

boat was equal Now tbe ratio Is about aenfr 

70 per cent cane to 10 per cent beet In confrtl 

Hu rope the production of France has been anothe 

reduced to a fraction of Its pre-war else ^ ( 

and Belgium und the ( ential Powers ar« fats* r 

printed ng alrnut half us mu< h as formerly Q t UiA 

The lnlted States Is n>t the greatest iTf 

consumer of sugar per < a] Ita that dlstinc m 

tlcgi gi ing to Australia with an Indhklual * r JJ a ]*J 

cxmcumptlon cf over 100 pound* jwr an 
num but at tlie rate we arc lncreoslru. comps 

i ur ci iwumptl m we shall soon outstrip tnbutn 

Australia In 1010 we used r \er four mil 

linn t ms tf sugar In the United States or . ■ ■ 

16 i er cent m re than the >tnr previous 
This n n untod t> o\er 02 pound* i**r fHpIta as against 
8fi ptotds In 1018 84 pounds In 1014 70 In 1917 and 
78 pi un In In 1018 

The 1 nlted States Is dependent upon outside sources 
for over tl ree-fourths of its sugar supply While cane 
sugar la gn \n in a small area In the extreme southern 
part of our n untrv i rtuclpully 1 a ulolana our domestic 
supply of cone sugur m resents lew than 4 per cent of 
our consumption nd would last ns but 14 days each 
year From our donuHtl 4 r ip of sugar beets we obtain 
s larger quantity of sugar and the supply from this 
source would All our wants for 78 dsvs out of a year 
Cuba supplies us with mire sugar than any othsr coun¬ 
try sending us almost M per <ent of our consumption. 
We seenri almost 18 per ci nt from Hawaii 7 per cent 
from Porto Rico not quite 2 per cent from the Philip* 
nines and a little over S per cent fMI outside mlsceb 
lanenus wmroeg The following table shows the source 
of the sugar uSfcfJn the United States in 1919 


United States beet 
Louisiana and Texas enno 
Hawaii cane 
St Orolx cane 
Porto Rico cane 
Philippine cane 
Cuba cane » 

Maple sugar and molasses 
Miscellaneous foreign 


872 2S8 tons 
154 084 tons 
514824 tons 
8*286 tons 
286880 tons 
72 511 tons 
2067061 tons 
84094 tons 
57 781 tons 

4067671 tons 


Total 4067671 tons 

The oldest source of our domestic sugar is a section 
of Louisiana east of the Mississippi River and extend 
lng to the Gulf coast and thereby bangs a tale In 
1776 the cultivation if sugar tune was actualh given 
up In Louisiana ns unsnlted to the climate But In 
1705 Ftletme d« Bor4 made a crop of sugar which net 
ted him f12 000 & large sum of nvmqr In those days 
Until 1704 be was a planter of Indigo which was the 


5 UGAR uniii Ui meteoric me m price end ite cataclysmic descent, 
has been a household Word these four peart fast Our bewilder¬ 
ment ever (he causes of 25 cent sugar ana the anpossibthtp of 
getting a supplp at this or anp other pnee leas equaled onip bp our 
puzzlement when the bottom fell out of the market and we could sud¬ 
denly hope ail we wanted of the untrersal sweetener Mattp of the 
contributor* to the Scientific American were moped, at o m tune or 
another durms tht s period, to attempt the tellmg of the store of sugar * 
Mr Gotthold and Mr Dahl were the most successful of these We 
hope refrained from puMnJimg what thep or onpbodp else had to sap 
of sugar until the lapse of tone had given suficient perspective to msure 
that nothing would creep ado our columns that might later appear unjust 
or tmptred bp the abnormal conditions Now that the tune h npe to 
tell die store of sugar we hap a decided to make this storp even more 
compKuoustp noteworthy bp weapmg the best elements of time two con- 
tnbutiom into a swgie narrative, the one presented 


—The Editor 


Important crop of the period In Louisiana But the 
losses from hurricanes end the ravages of Insects were 
tremendous so that Bor4 lo ked about him tow some¬ 
thing else to plant There were two Spaniards In New 
Orleans planting considerable cane bat they had never 
got sugar from It am of Urdi boiled tbe fojee Into 
syrup and the other dlrtUled it Into a poor quality ef 
liquor Bor4 bought aome canoe from thee* men, which 
later gave him his fortune. 

It Is Interesting to read of the saganeaghfog in 
Gayarrd* History of Louisiana On toe day when 
the grinding of the cane was to begin, a large number 
of tbe roost respectable Inhabitants bad tethered in and 
about the sugar-house to be pres oo t at tbs faftttje or 
success of tbe experiment Would tbe syrup foaautatet 
Would ft be co n vert e d into sugar 1 Hie cr owd wotted 
with eager Impatience for the m o m ent whtet the nteft 
who watches the treatment of tbe Juice deter min e s 
whether It Is rte&r to granulqtt When that town tot 


arri\ed the atUlnoM of death came among them, each 
one holding bis breath, and feeling that It was a matter 
of ruin or prosperity for them all Suddenly the sugar 
maker cried out with exultation It gtunuluteer and 
tbe crowd repeated It granulates! 

Outride of this Louisiana region cane Is grown gen 
erally throughout the Gulf States but there it la used 
almost exclusively to make syrup and not sugar Prac 
tically the only other cane sugar from our Southern 
States Is made In a few Muttered localities th Tfcxaa 
Sugar cane requires a long growing season to mature 
fully and the prevalence of frosts In most sections of 
the country precludes tbs exteorion of tbe growing 
areas beyond the pr ese n t limits except possibly in 
Florida where succes sf ul plantations bavs been made 
The center of tbe cane industry In the South Is in the 
parishes of Mary I^fourcbe and Terrebonne, in 
I imlriana where cane occupies 42 per cent of the tm 
proved land These three parishes In fact, grow about 
40 per cent of the total crop of sugar in 
tbe South They also cantsln 61 of the 
States 110 operating factories for the 
Hcent crushing of cane One of the characterto- 

n ijJ tide of the Louisiana sugar Industry is Its 

_ ^ uncertainty Cane does not mature tbsre 

07 for tbs growing season Is too short Oene 

f °*f is harvested before It is fully rips and the 

f «ud- cutting seaso n is Umltsd to the several 

»/ the weeks between the middle part of October 

ne or and tbe coming of tbe winter frusta 

Niger * Working immature can# results in a 

We lighter tonnage per am than la obtained 

Is say in Cuba or other tropical countries, where 

nun the cane is allowed to grow from XS to 18 

unJuri months and it also results In t mailer 

“jT sugar content In Louisiana than la tbe 

**** tropics. As gn evidence of the fluctuation 

mcr4 at the cepe production in Louisiana, dua 

’ten- to climatic condition, we And that in 

ITOR 1904 the flute produced a recerd quantity 

_ Of 198,195 tons while In 1919 tbe total 

. . ■ production of cane in Lontdtana and Texas 

combined was only 154484 tons The 
difference Is aboil) due to unseasonable weather 
Of our Island posMoriotas, Hawaii la tfaa greatest 
source of our sugar supply The principal Industry la 
the Hawaiian Islands Is tbs growing of sugar cane ahd 
tbe manufacture of raw sugar It has the most highly 
developed organisation for sugar prednetton found any¬ 
where, and about one-fourth of tha entire pnputatten 
of the Islands is edgsged la this industry them are 
aoms 89 triOld, practically *tt ef wfcUh are targe ok 
medium shied, the annual production ef a still ranging 
from about 4 wtittktota 109 otiHtpa pounds, fehessseon 
la HaWali to tefob Iwgltotigg *etolaflBy about October 
1st and oontiMag for a lafgf part 4t the fotiewtag 19 
month s, M eatiy rt ef the esntisto of iwer mt** 
which Is atepp4*for foiafotf go 9aft Ftanrtsw and to 
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^rliiiflt riiMrlflUir ante* 

* **#iW'jfcr d w «v 
jitf fc*‘«oW and** Ultra 
ca«» 14 *fctoo*& Tt* ytrid 
of 6*4* * hMVf (Ik tfaom !•■ 
load* te«$tor ftem m to or 
per tec? to 46 to* to a food 
y«9V *tkd th* eta* it Mgh 
Id teuton!, yieHHug an 
avfiteg* of 245 poohda 'of 
sugar per toft of can*. 

* K sari* mH mm la «rm 

infer irrigation in Hawaii, 
and In tb* dentopment of 
tb* Water reaotec** of the 
IMkDd* tb* near planter* 
bate tanked tbe raputadou 
offering thamori daring and 
rifttitopfui land radalmer* In 
tbt- world. Tba rainfall In 
tba fttoda varies to a 
marked degree fa arete not 
far apart, owing to wind M -lt L „ 
condition* and tbe location *• * M-lach roller i 

of high mountains. In some 

section* the rainfall la too excrerive to permit of cult! 
ration, while in others ft fe deficient. The sugar plant 
m. therefore, hare constructed immense irrigating ree- 
errolrs and canals, often taking the water from one 
side of a mountain and conveying it through miles of 
tunnels to where It is needed. Two of the oldest plan¬ 
tations, Kolos and Lelme, bare jointly over 40 miles of 
tunnels which tap the mo on tain stream*. They also 
hare a system of 9 storage re serv o irs with a capacity 
of over 75 million gallons every 24 hours. Twenty-four 
plantation* In the Hawaiian Islands luive an Investment 
of over *11^000,000 in res ervo irs, pumping stations and 
equipment, pipe linen, ditches and Irrigating dames, and 
14 of the sugar companies own 97,000 acpw of forest 
land, maintained solely for the development of water 
The Oahu plantation with a cane acreage of only 8550 
acres, has spent almost $8,000,000 in the construction 
of the great Wnluholl Aqueduct, which required more 
than three years to build This aqueduct Is 14 miles In 
length and Include* 10 miles of tunnel, mile* of 
concrete-lined dltdies, and \% miles of steel syphon 
pipes, Tbe mate tunnel Is 14,448 feet In leDfcth, pierc¬ 
ing the Koolau mountain range. The mills for crushing 
the sugar cane in Hawaii are the most modern m tbe 
world, and machinery 1* need wherever possible. While 
considerable fuel la required to operate the crushing 
ptanta, practically all of this Is secured from the refuse, 
or bagasse, left after pressing out the Juice from the 
cane. 

Huger has been the principal crop grown In Cuba 
since Its early days, and over half of the cultivated 
area of tbe country Is devoted to cane. Climatic and 
soil conditions are favorable for its growth, and the 
MM Is allowed to stand for 12 to 18 months before cut 
ting; It la only necessary to replant tbe cane fields 
every 4 to 7 yean In the older sagnr districts and from 
10 to 12 year* In the new ones, ns most of the produc¬ 
tion Is from “ratoon” crops 
whkft spring up from tits 
root systems and stalks left 
la the ground after harvest- 
lag tba mature cane. A 
higher production is obtained 
ftum what U called tbe 
"ptent qane crop,** but on ac¬ 
count of tbe saving of la¬ 
bor* tbo ratoon system U 
largely In vogue. The cane 
crop is harvested more or 
Ism throughout tbe yeer, Imt 
the pripdpaL harvest season 
l* from December to Jnfte. 

Over a Billiton and a third 
scrgi are d evo t ed to cane 

ln*op«w- 

ttb&.frfadfag the annual , 
yntftttfjon of J5 tottiion tops / 
ot jSttre of can*. The sugar 
ptenteftous are equipped with 
private teflifay life* th tran* 

Ptet tip cm to tbq factory* 

ugdgltop^W^htftureom 

mm. *35*5 msh rood**» 

HISSs 

i W S SSii^Tir mtt 



M s 84-iach rotlar Mill with ifUra nllm. and M x OT doable cru«ber, oil driven by throe engines 

; to permit of caltl nun areruge* from 11 to 15 per cent of tlte weight of tn the United State 

L The sugar plant the cane or when prices are 

tense Irrigating res- The sugar factories of Cuba have made considerable sugar in 1911) and 
he water from one Improvement In tbe dm of modern equipment during indies sugar arrlvt 

It through miles of the last fire years, and the United States manufacture* fruit dinners, who 

of the oldest plan- and Installs most of this machinery One factory in this oriental suppl] 

My over 40 miles of Ht lx>uls is said to supply a large proportion of the the United State* 

treams. They also sugar-making machinery used In the cane districts of The method of hi 
Ire with a capacity Cuba and Porto Rico, and American machinery la fast In all countries. W 

lour*. Twenty-four supplanting the primitive and Inefficient methods used and conveyed to tli 

hare an Investment In the earlier grinding mills. cart The modern 

imping stations and Porto IMco Is also an Important producer of sugar series of iron roll® 
tigating flames, and nine, and there are 60 establishments for making sugar and the juice Is si 

0U0 acre* of forest In normal time* Porto Rico suppAcd Ur* United States while the dry pulp 

vlopment of water with something over TOO million pounds of raw sugar rune julre, In mJdltl 

crease of only 8550 per annum, but during the war her production was glucose, other non 

In the construction greatly stimulated and her annual crop now exceeds a gums, nitrogenous 

hlch required more Ml I Ion pounds, practically all of which comes to this acid In the mill 1 

educt Is 14 mile* in country There are 208,000 acres of land devoted to to extract the 74 f* 

mnel, 5*4 mile* of the growing of sugar cane. Home of the large grinding remaining substiinc 

tes of steel syphon mills, or “Centrals" have a capacity of over 40 million separate the \arlm 

set In leDfcth, pi ere- pounds of raw sugar each season, and United State* tall lied row sugar 

e mills for crushing manufacturer* build most of the modern machinery for su<ks and sent tn 
nost modern in tbe the sugar mills. refining 

far possible. While White sugar to classed as one of the lending Industries Tills sounds slmr 

►erate the crushing of the Philippine*, with an annual production up to u Is not so eletnenmr 

red from the refuse, billion pounds, only a part of the raw sugar Is sent to and his friends wot 

the Juice from the the United State*, as nearer markets lie In China and be token into a sni 

Japan Tbe method* of handling sugar in the Islands mills, the Uttering, 

op grown In Cuba are still somewhat primitive and most of the cane la of sugar In ihose U 

f of the cultivated handled In small mill* operated hy the natives. The mills used n 

rune. Climatic and The Ilrltlsh West Indie* hold third place In sugar They are driven hv 
ts growth, and the production from Hrttlsh possessions. The Islund of side Each mill Iuih 

1 months before cut Trinidad is the center of the cane Industr). and In some boiled through to i 

ant the cane field* of the adjoining Island* much of the cane is used for There I* a t<»p roll 

r districts and from the manufacture of “fancy nminsse* wWcb I* largely In the center of eat 

most of the produc- sold In Europe the brigusse, or pnrl 
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A big dtettag tow*r to *m *f th* Cabaa *BU 


Sugar eaae t* also grown, 
more or lee* oxteoelvely, lu 
Mexico, Oust* Rica, British 
Honduras Argentina, Brasil 
and tbe other coon trie* of 
Central and South America, 
where dlmatk condition* are 
favorable. India grows an 
enormous quantity of sugar 
cane, but practically all of 
It 1* needed to feed the mil 
lions of people within Its 
own boundaries, Australia 
snd hew Zealand also grow 
sugar cane, hut the produc¬ 
tion Is not sufficient for do- 
month, needs and little of It 
Is exported The Islsnd of 
Java, In the Dutch East In 
die*, devotes 465,000 acre* to 
the growing of muntr, and a 
high >leUl Is obtained from 
the cane grown there, being 
weeded in sugar content 
. _ , onh by Hawaii A large 

m by three engine* j mrt 0 f j ttV a production 

Is exisuied, but little comes 
to the United States except In time* of great scarcity, 
or when prices are high We got a good deal of Java 

sugar In 1919 and early 1920 One shipload of East 

Indies sugar arrUed In Hun Francisco for the use of 
fruit dinners, aim hud found It cheuisw to purchase 
this oriental aupply than pay the prevnUlng price* tn 
the United States 

The mettmd of handling carte 1* very much the same 
In all countries. When mature, the cone Is cut by hand 
and conveyed to the crusher liy railroad, flume, or ox 
cart The modern sugar mills are equipped with a 
series of Iron mllc^rs through whhli tint cinte passes, 
and the juice Ik squeexed out and convened to tanks 
while the dry pulp passes on and Is usmI for fuel Tlie 
rune Julre, In addition to the xugar in solution, contain* 
glucose, other non-tryKtallUlng augurs, fats, waxes, 
gum*, nitrogenous substances and a small nnmunt of 
arid In the mill the juice Is 1 m died In \a<uum tanka 
to extract the 74 per <*ent of water it cfintAtiui, and the 
remulnlng substances are treated In rlllTerent way* to 
separate the \urloun constituents, until finally a cry*- 
talllxed raw sugar 1* oMutncd, which la put up into 
Hu<k* and aent to this country or to England for 
refining 

Tills sounds simple enough hut sugar making today 
Is not so dementi!r> a matter as It was for Itord Ho 
and his friends would ha%e a mil thrill if they were to 
be token Into a sugar fartor>. to see tlie crushers and 
mills, the filtering, the eraporatlon. the trystulfixation 
of sugar 111 liaise In recent Jag nmchlnes. 

Tlie mills usetl nre three 8-roller mills, sot tandem 
They are driven hv one engine, and are geared at one 
ride Each ndll 1ms a headstotk, of solid heuv\ casting* 
hotted threugh to the lower plate h> two king bolt*. 
There I* a t<»p roller, with twi> otliers underneath It 
In the center of oath mill Is a trash turner which sends 
the hriguxse, or partially cruslusl cane, from tl»e top to 

_the tost roller of the mill. 

Tlie colters are grooved, and 
exi*erlments ore constantly 
Is lng curried forward to 
deepen tire grisive*, tbe new¬ 
est rollers having grooved 
aurfA<*ea to the depth of 
three-quarter* c»f on loch, 
which farilltates tlm crush¬ 
ing The cune Is prepared 
for the mill hv i rushers, the 
ty|ie most In use Is imposed 
of two rollers, having sur¬ 
faces with greet V-ahaped 
grooves. The roller* may be 
set ell tier to crash the cam 
nr to cut It Into small piece*. 
* rom the mill, the jutrenratta 
down Into the trough under¬ 
neath It, and thence to a 
tank, for milfuring The ba¬ 
gasse Is sent to the bugs me 
burners, for fuel 
In tlte making of direct 
consumption sugars, tbe Juice 
Is treated by using sulfur 
dioxide, which bleach** It, 
and lime, which settle* It 
At the Audubon Park Rxper 
Iment Hfatlon, conducted by 
the l*ralsUna Btate Univer¬ 
sity, there ha* been carried 
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oat a very interesting experi m ent in clarification of cum 
Juice with diutomaceotM earth and decbtaririhg carbon 
the diet raa eons earth need is found In quantity la 
Gal If rr la It has been need for filtration purposes 
In ti t best sugar factories of Europe since 1806 A 
t n r it with freight chargee from California net* 
In Ia nlalana about thirty five dollars The vegetable 
carbon need for deodorising the Joke comes from 
Holland and that la about all that is known of it hers 

For this experiment the Juice from the mHl Instead of 
being sulfured was put Into the clarifier where It was 
treated with one-half per cent of filtering earth then 
the entire contents were ran throngh the filter press. 
Into the seen nd clarifier and then treated with one per 
eeat of the decolortwr The mailt of this method of 
darif)lng was that they g t at Rost as much sugar as 
the yield by sulfltati n that the raw sugar obtained 
has the «lor «t yellow la rifled without washing th the 
centrifugal that It contains less non sugars than that 
obtained by the sulfltatlun process that the expense 
attached to Its use will in alt likelihood be considerably 
teesened by the sale of the Improved grade of mnlasese 
which results an I which is expected to sell on the hew 
Orleans Exchange for 65 cents per gallon—an excellent 
price 

To appreciate the importance of this new clarification 
one must understand the system which has heretofore 
been need Tbe sulfured Juice is sent to the clarifier 
where It is brought t> the lx lllng point This causes 
the heavier particles of dirt to fall to the bottom the 
lighter scum t< rise to the surface of the UquJd Be¬ 
tween the tw Is the lajer of dear Juice The bottom 
of the clarifier is opened the mud falling Into tbe mud 
tank When the juice comes clear the clarifier la 
closed and the Juice Is ran off into the settling tanks. 
When the layer of aerated scums begins to bs drawn 
off the valve Is chord and the scums are ran off 
through the filter press All of this part of sugar 
making theref re Is eliminated by tbe new process, 
which saves a great any unt of time and lalx r as is to 
he seen the entire contents of tbe clarifier contain 
Ing juice and filter being ran through the filter press 
at once treated with decolor!*er and ran through 
again Bor in the actual filtering the filtering agent 
which le composed of i articles of silica rapidly takes 
on the particles of mum to form a cake which particles 
without such aid would have clogged up tbe cloth of 
the filter bags, making tbe process ol filtering slower 
and more tedl ms because < f frequent changing of tin 
hags 

The filter press used la a frame-end plate press com 
posed of hollow frame and solid plate placed alter 
nately In the press Each of these has two openings in 
it, la the angles which form two channels running 
through tbe press fracb also has a cock to let tbe 
dear juice out Tbe bags are | laced over the solid 
plates and tbe acuins ft rted through the press In such 
a way that the cake is formed of them between tbe 
hags when the Juices are pressed out Then water is 
forced through the cake to wash It of the remaining 
sugar 

The cake contains 60 74. water some sugar glucose 
wax albumen fiber organic adds, gums sand clay 
It Is used for fertiliser 

The Juice Is next sent to tt e evaporators where it 1* 
boiled into syrup A considerable difference exists 
between tbe Intricate system of effects and the 
earliest metiod of evaprratUn in pets over an open 
fire The latest word Is a triple-effect evaporat or 
equipped with special Interceptor to catch qplaahtng 
sugar bubbles and return them to the vessel Instead 
of a borlaontal system of tubing the evaporator la 
equipped with vertical tales attached to two tube 
plates forming a steam chamber This Is filled with 
steam all arc und and above the tubes. Juice Is turned 
into the vessels from the tank until it is a little above 
the tube system The vacuum pump is started and a 
vacuum of twenty five Inches obtained In tbe last effect 
Tbe water Injection cock Is opened and steam la ad 
■Utted t tie first evaporator This begins to boll 
the Juice and the vapor rises and flows through the 
vapor pi| e it t the eecond body of tbe effect which baa 
already been filled with Juice a little above the tuba 
ay Stem Xhc tabes condense tbs vapor and the Juice 
bolls This pr hcmm Is repeated In the third body etc. 

Tbs Juice leaves the effect In the form of thick syrup. 
It is drawn upward into the vacuum pans, in which 
ocean the real art of sugar making Tbe vacuum pah 
haa virtually tbe same form as tbe effects. iQsteafc 
of the steam chamber h mover it is fitted with | 
system of steam coils, eacl having Its valve A vacuum 
is obtained as before, and the ay rap is dis trib u te d 
evenly through the pan Tbe idea is first to grain fog 
■agar and bare the man at tbe post takes samples of 
tbe syrup by pulltng out a wooden plug at tbe rids ot 
the pan having grooves to Which be obtains a mil 


amount of sugar He tests this and who® the grate * 
is granted# bq toads the pan with ttoto dWw# 
ftgmto to totor to make the auger etysttfo mm li 
begin to ranarnta and fasten oa la fin media «Ara 
femrti. »•**» eitpol 
-fti'N ma w 4«« toll tea* 

Uwt la tJ* tantrttned. Bnt to f* m tow w/W>P% 
ttoa. to, tveolr IwHa* wi UW luitaiTui 

nut intr to tomato 

u * tew .rafci msw 1. ttoWt a wwii wtotfte 
ot ijmp M sNaolated at ■ tin* ®s;>»i*«*Hto “arete' 
lac knr dbwfc." If a sm.ll-cryrtai itaggr to wm 
1*W nharfii pf ^rrap «re pat tato tto pto TUa to 
cal tod “gtttoife* high up. 

How ton# tv poll a pan ia order to ‘taaka a stotfcn* 
to • matt* of tli, pority ot tto jafeatto atoo of m 
pan «t& VW> tory pore Jolt*. boUtog may bO «oto> 
ttaaad Mr to #re Jmm. With impure jaMfe «r» 

1 A may be 
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sugars are spjfuhch A may be obtained 

The eoutsafo-of tbe vacuum pan, called tease rhW 
constat of ragar and molests. Tb«y art takes fo tbs 
centrifugal# White Is a perforated basket# q rtMdj d 
In shape, having a strainer of fine wits gauss Ska 
centrifasal la made to revolve at a high speed* threw 
teg the mas s e cutte violently against it Tbe strata* 
retains the crystals, the molasses panring through it 
tato a space outside of tbe etralner whence It flows 
along a gutter Into tanka Hie first molasses Is boiled 
berk and as sold before if the Juice is very pure, three 
and four sugars may be obtained The sugar la tbe 
centrifugal must top washed when white sugar Is re¬ 
quired then dried under high pressure steam. 

Sometimes on thV plantation, crystallises* are used 
when a large quantity of small grain sugars may be 
made of Juices not so pure These vessels are fitted 
with paddles which stir the me see cults constantly, 
cooling It, thus crystallising It 

There are 23 cane sugar refineries In the United 
btotes with an estimated maximum capacity of dally 
meltings of 40 million pounds In these refineries the 
raw sugars from Bawfcil Cuba end other countries are 
refined and made Info tbe granulated and cube sugars 
of commerce The byproducts of the refineries are 
made into molasms for human consumption or Into 
stock food 

Ontrary to popular belief there is no chemical dlf 
forme between refined sugar made from cane and 
beets The grains made torn cane raws may be slightly 
finer in texture than the brat sugar but one is Just as 
sweet and good as the odtavw 9tf* Is true iff the beet 
sugar made In tbe United States, though the beet fac¬ 
tories of Europe have not yet succeeded Jn turning out 
as fine a grade of refined sugar from beets as we bars 
and much of the prejudice against beet sugar Is caused 
by the si pearaoce of the Imported article 

If the United States had to supply all her own sugar 
she could do It only by Increasing the area planted to 
sugar beets, and it Is entirely feasible to enlarge greatly 
our production from this source la 1918 there were 
002 400 acres of land devoted to the growing of sugar 
beets In tbe I nited fits tea, and we produced 726 401 tons 
of refined sugar from this acreage Although this was 
the largest area sown to beets In our history the pro¬ 
duction was disappointing due to adverse climatic and 
other conditions Not only was the production of beets 
per acre lower than normal but the sugar content of 
the beets was likewise below the average At that foe 
beet growers were paid 175 4*0 000 for their crop Qeo 
eratiy speaking, It takes eight tons of beets te make 
one ton ef sugar but the refuse ia tbe form of beat 
tope and beet pufe Is used for stock feed or forifflsto 

There are 99 eager beet mills la foe United Mates, 
most of which are located in the States of Qatitonda, 
Ootyrado and MfoMgna, which three States pfoduoe 
three-fourths of our tot*} crop of beet sugar pm in 
dust17 however, has assumed Important proportlooa to 
some of tbe tag# States, such *s TO tools, Iowa, wan* 
sou New York, Ohfo and Wteoooria and la toe North 
west, Including Waste***, Oregon# Idaho, UfoA, add 
Hosanna* Both efid* sad best sugar ig peo d hpg fl to 
Arisons, thodgyaotta^lafgi1 quantities ^ 

b«li» 
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► Hr- hflvri* t# font brtnmuf fo fomjlirifig for tW 
tkty ef Myornta gfifiii^milsodfwsvsofom grefost 
foa g reates t of Ms kfod, and le esc* to hftforUhs a 
rimUar scheme for Pueblo Oot He baa beebms P »e ri 
dent of Antioch College, near Dayton, und WtU direct 
his industrial enfoerprism from tbsro. 

Aeeoctated wftfo Hr Horgaa la bis auasual effuc* 
tional undertaking are a number of englasM banker* 
Ikwyers, farmers and manufacturers, tome of natfonol 
and all of at least focal pr onriDenos These even form 
the Board of Trustees and they have laigel? fimisfaed 
the money to launch the enteipriae, with tbe expects 
tton that It wUl be Independent of endowme nt wltlda a 
fow year*. 

foltowlng the example of Hr Margin, both faculty 
and students are ex p ecte d to engage In actual cem- 
mevotal enterprises, part of the prooeede of which win 
go to the college. It ia tha pten to engage as test rooters 
the best an ia forir respective Hekla AmnaUoeqege 
ordinarily could not afford to pay the mlsriwe of them 
men. But under the Antioch plan they Wffl get a aalarjr 
of sUghtiy lees than they have reorivgd ta fog cone 
menial field Bach depa rt men t head wUl be eripaefod 
to work up a consulting bnrinens la this he will be 
financed by the school and Ids plant and eqplpmsac 
fn mi shed As tar as possible his asristanta p*** riu 
dents will constitute his working force Half ef foe 
proceeds of such enterprise he will retain and half win 
go to the college. 

Most of the students will spend alternate periods of 
five weeks at school and la a nearby otfumerdaK taafo 
ration where they will be en>pto»ed along the Baca 
it their studies. There is now being erected on the 
college campus a commercial machine shop, where email 
articles will be manufactured and repair work done. 
This will be conducted as a commercial venture by 
students, who will bo reeponribie for profit or foes 
A dairy tann soon will be opened under the same phuk 
Other industries Will be added later iadudfog a pub- 
Mining plant. 

Education baa always been a hobby of mine,” *atd 
Hr Morgan, in a recent Interview with tbe writer, 
end I d etermi ned that if ever fop opp o r tuni ty came 
I would try to fin whet seems to me to be a big need. 
Tbe stora ge college graduate either has aoqplred a 
cUa ri cal education with no preparation te entering 
h uri s ese or Xri bus become a highly trained todfotataa, 
to the ne gl ect ef the hraadnring taflnmras ot general 
study 

1* wltt be foe him ef tUp Uutttatisn to tun opt 
not foe dssrical scholar * the highly totted tfcfoff 
dan but a man or a woman who Is enough ef each, 
and who fit fo* asme tfte torn enough practical eftperi 
«m» to tato up aa to to nto to t »toto totg. *k 
tatoHd to tote* toitoto, ikm#» ««r emm to to# 
hto PNM- inb. to Bto mi to tow <» tor tto 

Sa* StotSaa toSSk 

Wa •##► to 

iraportaat Mto, Tto*. to tola# *m ttopitoawto 
to at hmmh tohldaw wtewMi* wa mtM ito 

rata rai fiteM Era 

OP wQm wmm wwm 
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.-- ft ffiffi •«*»#* 

wwflt. Ac oeftn** plaster¬ 
er ffifc# Aotltfoc, Jb* few 
t^|kf«irtbHv«tMd 
chews#,. B* to employed st 
Btf*ma,&**ai K. T. 

ft# liiw> tnstepay end 
patete mm to enact colon 
foe gtflflmte who «• tom 
to* teffdtoto* ud «onfH7 
BH( m ode ls , at; ft# author 
ttt*4 tffll gpda bo used «u 
one ft* World e* they an 
ope la Mew York hotedtete 
a*d floate r * tJolrenmn 
Tto model* which an of 
stno** an prods to tb* foi 
lowto* cM^tr A plaster 
cost *C tb* organ la mad* 
ofittr 4* ho* been wen near- 
*d With term*** Into thia 

mold 1* placed a oo mp orition of plaster, cloth and gin* 
wtdffc to h«bt aad ft* to work. Wb«a thu cot* 
poqttk* to taken ont of tb* mold it moat bo painted 
the *nct Oo^or of tbo human gland, fane or much 
ate, the molds are as accurate as th* body 
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Km Sc n bb e r t or Irrigatlm Project* 

S ffSDUfO th* flow of water tn the Irrigation pro¬ 
jects of th* Want to promised through the use of 
a sc nft bs r tot ctoanlag semicircular flumes, a device 
recently designed and perfected by Charles fl Schmidt, 
manager of the fl*Uh"Mox*e Irrigation district, In the 
Yakima Valley, Washington Th* moss and silt that 
aocamtot* on tb* interior of the flume* are removed 
by thte tireless mechanical arrangement 
A aerie* otestout-brtstted scrub brushes la fashioned 
In a aamftrdttto to tb* b«*e end of a triangular frame 
which la supported at the apex by » small wheel The 
scrubber to placed la th* Hum* at the heed end, with 
the brushes * rubbing elbows** with tb* rides of the 
conduit, The whirl, at th* front end of the frame* 
rest* on'the floor of the flume Th* velocity of the 
water to of sufficient pro g r ess! vs action to keep the 
scrubber In motion while th* wheel guides and keeps 
tb* ditto* from wedging A heavy Iron chain secures 
th* flyeta* worker tn place and forces tb* brushes 
again* th* rides of the flume. 

Th* cleaning operation mav b* repeated If a single 
■ppMcnfVm of th* scrubber doe* not suffice Of course, 
ft* s wtf tm e s of the stream in many of the projects to 
to discourage the growth of room and the 
of aflt However, when the current to 
l In its rat* of prog r am this novel device to «n 
efficient agent tor ft* cleaning of conduit—By 8 ft 
If totem. 

HM Man Light B g aada Up Vfatat 

talking machine has found a new uml Did 
yon ever tty to read th* name of * record as the 
wuat around and 


Making anatemMl 


started th* cyUnder of ccmr** revolved. To cover the 
front of this another hollow helfcyltnder was made 
but this on* had a slot about 3 Inches wide along its 
entire length When ft* half cylinder was placed over 
the revolving one only that part of the moving surface 
directly behind the aUt was vlribto. 

Thus, dUfevent totters of alphabet and figures, etc, 
moved past th* opening and It was the duty of those 
observing th* apparatus to find out whkh letter* they 
could read In oilier woid* at the speed at which the 



npm 

1 JNfl 


Thn curious collection ef tnilm scrubs the mom 
•f the banks aiffi bottom *f the ditch 

machine was then moving to find out which was the 
smallest rise of figures or letters that could be 
recognised. 

During the first experiment tl* lUhtlng of tto room 
was that ordinarily found In the workshop or office 
perhaps four or flte unite After hII ww* satisfied 
that mm* of the smaller lettirx « r figures could be 
distinguished additional light was thrown ou huftw lent 
lamps being used to raise the intensity of the light 
from tour units to over twenty units 


mM <* tb* nutebtoet Of 
com* jrofl have—end yen 
probably could have dooe It 
rue—priflDr if there bed 
bum ptouty of tight 
flffiMf shto fflurfui^ty *u* 
g fu e gffl jtot *e tour ago flw 
<KM to aomtmt » Sa*i* 
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To the surprise of each 
observer the monitor undto 
tingutebable revolving figures 
Immediately took definite 
reeognlrabJ* shape *whU# tb* 
«peed of the machine act tail 
h nested to slow down Of 
ct urns there was no change 
In speed since nothing on 
the machine was t uched, 
the only change wan the in 
tmtM m Illumination 
n» humuu eje to jterhaps 
tlm roost delicate and pro- 
douH gift that uian Iras and 
vit jioopli day uftir day 
\ t nr by yeur constant l> Ini 
(Milr Its UU It n< > bv making 
It work under condition* 
that ore not < f the best If, 
ns tho dimotist ration show¬ 
ed, the eve can see more 
quickly under light of high 
Intensity to It n >t reason 
able to siipiHHe that the eye 
can d< a certain amount of 
work with much mote ease when the work to properly 
illuminated? Make sure that you have sufficient Ugbt, 
whether >ou are using a machine In the factory or read¬ 
ing a nmtaxlne at borne —By 1 rteman liamt* 

Muscle 

I N the British Journal of Pfcyrioloyy tor August, 1031, 
I)r D Adrian, of Trinity College ( am bridge prs* 
oenta in a paiar of some length tin results of Inves¬ 
tigations on I he mmery ptous i of tmtablt f tames 
The chief conclusion* which Dr Adrian readies ais 
that In the frogs medullatwi ner\e tin, nlienlute re¬ 
fractory pcrl< d doc* not come to an end until the 
electric resp >uwe has almc*t anbridod Hh. gradual 
return of excltabllltv takes place after the tissue Has 
regained It* w irimil iioUntlal ihla holds good over a 
wide range, of temperature In the surtorius muscle 
tlte return of excItaliUItv « iikh m much more ruiddly 
At room teinpcratnrt the nhnolute n frtu t >r> period 
corresponds to the rising phase of the elec trk r spouse 
and tlie relative rtfrmUry perl si to It* decline At 
low tempeiMture this relation Jh disturbed and the 
return of excitability take* pluce n«»rc slowly than 
the decline of the electric response In cardiac muscle 
nt loom tcmierature the return of excitability does 
n ft begin until Just l*f rt pi Just lifter the complete 
dlstipiieantnce of tho electric nspense and there to 
esldeiice to shew tint In nl it mini condition* It may 
be *1111 further delated Incldrntallj the monoiihaato 
elect ns ardlogrum stow* no signs of Mug made up 
f two compc uents An lnltlul aplhe to observed only 
when the response has becoroo dlplrasir The super 
nrrnuil plmse of ieun*rj which lakes jluoo In a tissue 
Itrfuaed with an add s lutlon is not osstslated with 
uny prolongation of the electric response either as a 
positive or negative aftcr-effect An electric rewponse 
set up during tlie supernormal ihusc of recovery in 
the heart to no greater than tlie numiul although the 
accompanying contraction to Increased Thu* the 
return of ezcUabllltv does not nemaiaiii> occur ut the 
same time a* the decline of 
the electric response The 
relation between the two 
processes varies front an* 
rl'erae to another and In 
connection with any given 
muscle from one temperature 
to unotlier Hu re to often 
no difference of potential be¬ 
tween a surface which Is re¬ 
covering from tiro results of 
e\dtallon and one which to 
at rest 

J liese result*, It to Import 
ant to non cun bo explained 
satisfactorily on the mem 
bran* theory hr mean* of 
the scheme put forward by 
14111s According to this 
scheme the decline of the 
eta trie response to caused by 
a reduction tn the permeabU 
tty of the surface membrane 
and the return of excitability 
la do* to a mum of ft* 
membrane from a stable to a 
more unstable condition It 
now appears more than ever 
probable that this to c or rect 
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A Climax in Concrete Construction 

Erecting An Eighteen Story ReU^prced Concrete Building at a Lower Cbtit Thyut a Struct***! Steel Type 

- ,-j By Robert G. Skerrm 



Expanded metal wired to fabricated atari iriaforeeaiaiit, preparatory to arittag tka metal work la a var> 
tical position for tka casting of the concrete side-wafts 


T HEBE U a MHtlno of 
Manhattan Island neur 
the western aid of liruokUn 
Bridge w trie li In p* imlurb 
known a* Hu* Hwump Vt 
this ptlnt the overhung n 1 m 
made up i f NtratH tf dm 
and <oarm wind untterlvlng 
layers of muck und pint 
und this alluvial deposit 
covers the hurled rxk to a 
depth of 100 fut lids 
ground natural! \ jitmnN 
Honuwhnt of a problem In 
erecting und *tupp< rttng In 
n sut Inf at tori fUMhl n u 
modern towc t lng budm hs 
structure And jot doqdte 
Hie phywluil condlthn there 
has lieen recently ivuml 
within thin urea a iuuumIvl 
Iftivtnn reinforced contrele 
Imlldlng 

lhln sk\ scraper Is the 
Ulloat edlttce of Its kind 
In existence und In Us con 
strut Lluti n number of no'tel 
methods were employed both 
to expedite, cxerutlcn und to Interne the strength and 
eta bill tv required to meet the special servlre fer which 
the building was doslxiud lo lie exact the structure 
Is in the heart c t the hi li and bother district of 
New lork < Ity und In Intended to answer conjoint I v 
ft*r loft and office tun**** m the ver\ nature 

erf the goods to be nccoiuuu dated It was necessan that 
the floor should tie sturdy cm ugh to susttiln unit loads 
up to 200 pounds iter Miuiire foot And let It be re 
marked hero that the cost of the undertaking was less 
Hudt that of a stmetnial steel building capable of 
rttrrjlng rnpinlh hetnv floor b uds 
Having elected to use reinforced concrete throughout 
It was ut first lielb \ed that on occeptable foundatUn 
ctiuld be prmlded be utilising rntht r bmx com rc to idles 
The plot measures TO fee t by 80 fee t the edlfb e Is 225 
ffeet lilceli «ls*\e street tael and from the start It was 
rvcognlmd that the ee lumns \v< uld Jmv* to hear indt 
vidua I burebns up to QUO tons This mennt cvcptloaul 
cteuentrktbm of weight After further cotudderation 
It became etlebnt tluil sultul le eimnte pile* would 
necessitate foundations of such size, us to Involve pro 
hlhlllve expense fir excavation concrete sheathing 
puraidng and the propc r unde rplnnln*, i f n laae Ad 
>icent building How then w ns support tc be provided 
which would safeguard it gainst settlement If the found 
atkm were to stop short of the underlying ledge/ Tin. 
posrle was solved bv the adoption of what are termed 
^pretest piles 

Ibeee consist of successively assembled sections of 
thin sheet steel tubing 8 fret 
kuTg and JO Inches In dla 
meter filled with eemrete. 

-»■ the latter when solidified 
rhmlhff the Mits**queutlv op 
piled load The first A foot 
sections of empty steel cvl 
Itoders were driven Into the 
earth bv me ans of hand ham 
iners Tlie sol! within the 
slant tubes was then even 
vated b\ spades add spoons 
after which ihe metal sliells 
wrers charged with concrete 
fiw pretest idles or concrete 
column* were located after 
the mnnne r Indicated In one 
erf the following illnstrations 
In pits dug beneath the ltase 
meat floor Tile next step 
when the plastic material 
Imd hardened woe to trans¬ 
fer to the pretest piles one 
by one the cumulative bur 
den of the superpoeed struc¬ 
ture which h\ then Included 
the nearty ct pafleted tint 
•ton of the building 
Temporarily wooden 
beams or shone wren set 


upon the tope of the concrete-filled cylinders and 
three shores were long enough to engage the underside 
of tite wall girders of the exterior columns and Mml 
Inrlv to effect contort between tjie pretest pftes and 
the continuous footings of thf interior columns of 
the edifice At that stage the bearing value of three 
novel piles was estimated to be ample to furnish a 
preliminary support of at bast 70 tons of weight per 
tolumn Thus with a minimum of excavation all was 
mode right for Hie beginning «rf the superstructure 
within u period of onlv three weeks 
I Ive (r six drive later Urn mass of the superstructure 
had become «nh as to permit subjecting a tew of 
the piles to a load test through reaction of 40 tons 
apiece One at a time the wood shores were removed 
und whenever this was done an additional tube sec 
tinn wan set over the corn rote-charged cjUnder si 
reudv In place lids in turn was poured full of 
concrete and a bearing plate was liftd across the top 
At the proper moment two hvdruulU jocks were Inter 
ixwed between the bearing plate and the exterior wall 
larders and pressure wum h tilled in an effort to sink 
each of the concrete piles unlit the gage showed the 
desired test h»ad When the fourth floor above the 
street had beta iK>ured tl»e average load on each col 
unro of the building was appn xliuately 75 tons end 
lhen one pile of ever} group was subjected hydraull 
tally to Its final teat load The cylinders were de¬ 
signed to take a unit load of 00 tons and to prove 
their fitness to do this ench was called upon to With 


Stand an ovncload teat of 00 
per cent The average pane* 
tendon an a retail of tide 
was about & fotit Into 
stratum ai 

tend* mentioned. 

As soon so a cylinder re¬ 
futed to sink deeper under a 
pressure of <700 pounds to 
tho agnate tech, a steel beam, 
out to fit exactly between "the 
top of the cylinder and tho 
undent** of the flooring, was 
Interposed vertically sad 
wedged In place before the 
fond* an tho two 4^4 Inch 
hydraulic rams was released, 
lids effectually pr evented 
the rebound erf the pile and 
maintained the bnibof pres¬ 
sure of tho soil at tbs bet 
tom of tho cylinder thus tite 
vtettag a settlement of 3 
Inches or more which would 
have occurred had the ground 
had a chance to react before 
a subsequent application of 
the reins. 

One bv one end at different Intervals, each pile of 
a group was tested end a steel beam put In place 
Ihe beams were ultimately enveloped In concrete and 
It Is Interesting to note that Die last of the cylinders 
was not completed until the roof had been poured As 
should he plain this system of underpinning s building 
allows for Hie simultaneous erection of the s ap e r e tru c- 
fare and the forming of tho foundation "Besides eav 
lng time and expense the method enables the construc¬ 
tors to measure continually the strength of the ante 
structure and to make certain that It will cany the 
overload without any danger of subsidence. And now 
let us see bow the work was done during the wintertime 
on the other parts of this rather unique edifice 
Prellmlnar} operations for the setting of the empty 
steel shells of the pretest piles were taken In hand dur¬ 
ing the first week In September of lost year The 
(.round floor was begun October 1st and finished twenty 
dn>s later while the sixteenth floor was completed by 
the 24th of February 1021 It Is suggestive ef the 
speed of progress that owing to Inclement weather, 
activities were halted for fifteen working days In this 
Interval The seasons rigors were very largely nulU 
tied by precautions adopted which rendered It feasible 
to push right abend when the- thermometer was well 
below freezing temperature and herein the engineers 
and contractor* In charge of the operations gave ample 
evidence of their resourcefulness 





As soon ns the first boor was set and shored so that 
it would be able to take any toed of sand or atone which 
might have to be placed upon 
It It was covered with plank- 
lng and upon this was laid 
a system of perforated steam 
pipe* This installation was 
so controlled by a settee of 
valves that steam could be 
Introduced at will Into the 
pipes of any bay At tunas 
the floor sustained loads up 
to 700 pounds per riant 
foot Os It was built s tank 
large enough to hold soft- 
dent water for four or fivs 
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tnTsi* ’ Wot to* wait col- 
qmpp tiptonas vm» mad* 
«T 1U*M& Mur which, ih 
nrtdtmw to profiadn# beaotl- 
tat lte«^|Mot«d to bo an ex- 
ccftat insulator against the 
cdlfi. Heavy torpauHn# were 
4f***fl ovo the outside of 
the bujlldftnc to hold the frost 
away from to* concrete, and 
main* the stricter* iflowtag 
aapuaaMsra wort disposed 
eta* to to* wails. 
vBflptaf toe mention of 
it was customlary to 
tjoor a door about once a 
wwfct and. this speed of coo- 
•trndtktt demanded that 
grant care be d gerdaed to 
pro That ov e rstr Se ring the 
hwb material* Vo thin end 



The graaHs-Hks i 


five floor* at laaat were 
regularly shored eo aa to afford a wide distribution of 
tha load throughout the ripening period of the concrete. 
Tb# iftnertra left nothing to gueonrori; In determining 
the actual strength of the concrete need, and they de¬ 
vised an ingenious waj of testing the material at dif¬ 
ferent times while It wee maturing. Promptly after a 
floor atab had been poured a dosen galvanised Iron cylin¬ 
ders each 6 inches In diameter, were pushed into tot 
plastic staff. These cylinder* were encased in paste¬ 
board mailing tubes, which rapidly disintegrated, thus 
facilitating the withdrawal of ttw concrete-filled cylin¬ 
ders whenever desired. Samples were obtained in this 
manner sncceeaivriy at the mid of one, two, three and 
four we ek s, which permitted the experts to determine to 
a nicety the physical properties of the concrete as It 
ripoMNi This check upon the maturing process gave 
the engineers uaaurance that they could reduce the num¬ 
ber of floors shored In safety whenever, to mve time, 
this action was expedient The concrete employed, L a., 
<41:2.4 composition, attained a strength of fully 1,800 
pounds in the course of 28 days. Slump tests were 
made daily 

Objection to reinforced concrete in tall buildings has 
often been advanced on the score that the columns 
would be uneconomical by reason of the large amount 
of floor apace occupied by them. But in the case of 
this structure the critic hue been answered by the 
adoption of ground-door ootamns of not more than 88 
IDChea diameter, and this in the fltco of the fact that 
cotamna In lower butidtags of xunsWerably less floor- 


carrying capacity have been* 
installed Of quite 48 Indies 
diameter In the present 
iantaflee this marked saving 
In space has been achieved 
throggh the use of special 
steel reinforcement end a 
particularly rich concrete, la 
this structure It bag* also 
been found practical*!* to 
employ concrete curtain wotya 
only 8 inches thick, whereas 
brick curtain walls In a steel 
frame building would have 
to he 12 inches thick to, sat- 
kflr too CSty Building Coda 
re qnl remmts. This goto of 
4 Umbos In space around the 
«Mtrt perimeter and on each 
fiber of the edifice Is a mat- 
tor of considerable moment 
In oMer to insure accuracy 
«C IlflO and a very Wee ad- 
h ere nca to prescribed con- 
tours, both torcrights and 
hsrtfcjdghu were taken on 
nrigfthorlng buildings before 
too. totouto forms were sett 
spi at flsvtot totorvala 
dMot tbfl various stages of 
n Bfl tooiurwOror and Ma 
wess.oi^phwsfl 

dp iltnamsw These 
IMm havn insured re¬ 
nt Hf quite as good 
JMboea obtained with *t*el 

VvfSfcntoei slab fbrm-ptotoa 
YtotfArtolrin too 
mo Stosbatotisg. 

“ “ ■ *ta* 
toaftr area 

!<**?* 


I of the exterior Seagat e after H has been b 

plates, owing to their eofeductiytty, served admirably 
to distribute the heat from the salamander*-*thus hast 
cuing the drying out of the concrete The depressed 
panel forms were also of steel, and It seems that tho 
application of the metal fonn-pUtee proved somewhat 
leas expensive than wooden ones would have been for 
the same work. 

Heretofore a considerable dimensional variation has 
been allowed In reinforced concrete structures, but In 
the prtMftt instance it was necessary that the elevator 
shafts should be kept to guaranteed measurements and 
vertically true, so that the dare could be ordered early 
enough to have them delivered promptly When tho 
building waa only two stories high, the rise of the cars 
was fixed, and from then on the elevator contractor 
was able to install his guides with the completion of 
each succeeding floor Cart were in service In two of 
the four shafts a full month before the skyscraper was 
turned over to the owners. 

The exterior surface finish Is n feature deserving 
mention, because concrete buildings are all too often not 
plearing In this respec t . An unusual method was 
resorted to to assure satisfaction Instead of employ¬ 
ing cut timestone or molded concrete blocks as a facing 
for the two lower floors, the engineers, In order to carry 
out the nwmoUthtc effect in its mrlrety, adopted the 
novel expedient of casting the stone finish In place. No 
change qra^ made In the manner of fabricating the steel 
rriaforoepieiit, other than that % Inch expanded metal 
was wired to the yods. The space yrimliy devoted to 
fireproofing woe filled Instead with surfacing concrete 


h-hammered 
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The distance between the ex¬ 
panded metal and the outer 
fonu varied, according to re- 
quiremraU, froui # lt& to^2 
lnchcM. The surfacing cob 
creie whh hand mixed and 
rather dry and when reedy 
was guided to means of u 
broad, flat chute Into the 
narrow space between tike 
expanded metal and the outer 
form When In position the 
material was vigorously 
tntiqted with a tamper of spe- 
Uut pattern Tlic structural 
CXHTote was poured betwwto 
the cxiianded metal and the 
Inride form The facing 
concrete wus handled so as 
effectually to prevent struc¬ 
tural <*oncrete from working 
outward to the exterior ThU Murfurlng i mterial was 
composed of white Portland cement and two parts of 
colored aggregate made up of quarts, feldspar and 
green sumo cldim, When suitably seasoned this compo¬ 
sition was bush huimnered by stone masons, and this 
trout meat produced a beautiful effect The upper six 
teen stories were surfaced by electric carborundum 
grinding machines. In accordance with recognised stand¬ 
ard itructlee ' 

The interior concrete w«« likewise finished by using 
electrU curhorundnm grinding much 1 nos. and none of it 
was plastered. After grinding, it was sandfloated with 
wood float*. To fucllliutc this work, special take-down 
rolling scaffolds were built, and these enabled the 
operatives to forge ahead easily and speedily without 
waste of time The final results are quite as good 1 as 
sandfloated plastering, much more permanent and enfi 
h! flora hl> less costly Once more we have proof of the 
adoptability of concrete for structural purposes, and |n 
rearing this skyscraper we are given evidrtice of the 
resourcefulness and the Inventive cunning of the me* 
who are bent upon making the most of this flexible 
building material At a very recent flute such a strap* 
tun as this one would Imve l»een regarded as altogether 
out of the question 

Water Regulation In the Body 

I N a paper on “Water Regulation in the Body,” in the 
Journal of rhytiology (London) for March, Mr K. 
V Adolph, of the I niverrity of London, says Tlw 
addltlop to the IxhIj of wuter, nlone or acrotnpapled 
by \urlous salts or urea,,(a 
rad ficriuanent Tl*e eriq^op 
retiilncd for the greatest 
huiglh of time U 1 per cent 
sodium chloride Water may 
be abstracted fnflh the 
Itody by a large variety of 
methods, several of which 
have hwn studied compera- 
ihely When no other eoti- 
Mtitucnt has been abstracted 
meanwhile, the body-weight 
In completely restored by 
drinking water Depletion %f 
water does m#t Inhibit the 
process of growth, though It 
weuis tlmt the contrary 
might Ik* antldpatcw! The 
ext retUm of water, ridorlde, 
und ure*a during a diursris 
due to aii> one of them la 
by fur rite most accurate In* 
dicitilon so fur at the die* 
| h Mia I of the dlftgixmtfrian 
for Imlhuting wber)*er the 
water of the body Is normal 
in qmmtlt> 

The water cuntent of the 
whole orguniran U fnde|ien- 
dent of every oilier single 
cmlwtauce The content may 
ha ralM*d fay Introducing a 
temporary store of unit or 
carbohydrate, this water Is 
not a part of the essential 
structure of tlie bod) Other 
than thin, no evidence has 
lwen found for a reserve of 
“free* water, and in thirst 
ttie excretion of water Is kept 
up at Die expense of water 
from the ttsenes themselves 
Tills Is the means whereby 
death from thirst la effected 
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oil tfae part of Mr ft 
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Ml A soft* ofaket far 
OOO of ttso ^OMTO. 

M a British <*»- 
tMapegaty ireleara tbgt 
tboro k nothing to pro- 
vflftt a pho to gr a pher of 
ordtoajtf toftt, giro* tfao 
onOmi; cofaUfaatkft 
of camera sad projector. 
Ml makto* the photo- 
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graphl* roooni which is 

oft that to required tor tbe carving machine and when 
oaeo Mb a negative to made It con be oeat away to 
tfao works Where tbo carving machine U operated, and 
oar MM of direct replica* in rdlcf coo ba made 
from It, to my nothing of tbetr reproduction by cast 
lag Tbo carting can be dooo either In relief or lataglfa* 
at tbo win pt tfae operator of the mi chine As ito 
name implies, photo-sculpture Is o process by which it 
to pogtUt to photograph a flitter or sty suitable solid 
object la such o w my that from that photograph a 
tottefl can bo made In ivory, alabaster, wood, or other 
material 

It la n little dllftcnlt tor the ordinary layman to grasp 
how tbafS carvings can be produced, and to understand 
the theory of their production calls for a knowledge 
of mathematics. However, Mr Edmunds explains that 
It In n e w sa ur y lint to imagine an optical projector 
constructed tor use with a very long focus and weU- 
correc te d lens and a powerful source of illumination, 
the inventor has peed with success a gaadblad !**% 
omk lamp Of about Iftoo candle-power In ptoj* of 
the erittqary lantern Ada an acouratoty drawn ittral 
photograph A • sheat of plate glass in used This 
Mitt fads a torn like that of the groove of a phone* 
graph meed. The spiral la projected and to mend 
appn a plane earfaes at a distance of about 10 lest 
tfam the projec to r lane. A camera Is Axed to the ride 
of thfl projec tor with the nodal points of Us kni lying 
In the nodal plans of the projector lens. For aft prac¬ 
tical J V rpogt It can be sold that the optical axes of 
the earners and pro je ctor lanace are parallel, and tbit 
a Unn Joining the rants** of the two lenaee is at right 
angles to Me axes. A photographic plate pot in the 
camera at right angles to the axle of the tens weft 
photograph the Mai projected on the plane surface 
and wttl do no without distortion. 

too broad principle by which the carving la effected 
Is that fay substituting any solid object of an Irregular 
tone tor the plane surface, the distortions produced 
to the prelected spiral give a record of tfae object, and 


Apperatms which translates photographs into sculptors 

so provide means by which tfae carving can be effected 
The photographic nogathe obtained Is carefully m 
larged on to an opal gtoas which Is necessary as tbs 
exact dimensions of tfae enlargement must not be al 
tered by dev el opment, as would be the cave If ordinary 
bromide paper were need. 

We now torn to the carving machine in which tbs 
photographic record la uUfleed to produce a baa-rellef 
of the flitter The mechanical details of this machine 
are somewhat c om plex , but to Its elements tfae machine 
constats of three parts (1) A face plate, which holds 
the material to be carved (2) a moving carrier which 
holds the photographic record, and (8) a highspeed 
drill and microscope m ou nt e d up together, which can 
be moved to and out fay a coatrolling lever The oper 
a tor of the machine merely has to follow the lines 
indicated on the photograph with the crosshairs of 
the mi cro s c o pe, moving toe mi c roscope to do this with 
the controlling arm already mentioned In moving this 
m i croscope be ako m e Vis the drill, so that It cots the 
material at vavyli* depths according to the form of 
the original subject 

Op to the present the Inventor has worked with 20 
and 4fthues per inch, amt he finds that the latter gives 
a more delicate and faithful rendering of toe original 
Whether fan Increase beyond 40 would be better ho 
cannot say, but be believes that 40 repres e nts the detail 
qtitto doeriv enough whan looked at from toe ordinary 
distant of two or three feet Tfae movement of the 
carrier of the e nl a rge ment is made to correspond ex 
actly to that of the carrier of the material to be carved, 
both movements being mechanically locked together for 
this purpose Mr Edmunds has good results In box 
Wood, mahogany, and Ivory, but has found the greatest 
ease of Working in alabaster 

With regard to degree of relief this la a question 
which requires a good deal of attention, as certain sub¬ 
jects show up bettor with s relsthdy deep relief Tfae 
Inventor has found tost portraiture about a third to 
a half of the full relief of nature gives tfae faent results 


185 

Static feed Gaaohae 
Firug 

NH of ous large oil 
companies has ux* 
perlemed many Area 
due to the presence of 
static dcctrlilty either 
In the trmlc or service 
station, and tn eliminate 
this Arc hazard one of 
Its emplo y ees has per 
footed the system shown 
in the accompanying 
views 

Fach oil filling pipe 
at the err* l<e station Is 
provided with a ping 
Before tin driver can 
open the fillet tap tor 
the pun* so of running 
gasoline or distillate In¬ 
to the tank wagon It Is 
neceman for hhn to In 
sort the plug Into s bole 
In the filler cap neck, 
as sltowu In our third 
\Uw whkh action unlocks the latch thus permitting 
the cap to he opened The act of Inserting lids plug 
curries off an) static dwtrlclt) whltli mur be in the 
tank or truck (bawls thus removing any (lunger of a 
spark causing a Arc when tin filkr cap Is opened The 
plug la comuM ted to a wire which Is gr wnded There 
Is aleo a wlte connected to the end of the filler cap, 
whii h is aleo grounded In order to complete the dr- 
cult a 0 10-tnih chain Is uttathed to the frame and 
allowed to dr ic on the ground at all times 
There Is still another danger from fire and that la 
when filling steel drums from a tank wnuon Home 
time ago u spark wlilrh was caused when a drum was 
being filled on a ranch started s fire which burned 
the tank wngi n and the buildings on the ranch For 
the purpose of eliminating this danger the oil com 
puny lias perfected the declce shown In the center 
view ride device Is provided with a spring hxk which 
holds the filling device firmly in the hole of the dram 
Tbe service station presents about as complex a 
problem as cun be found, owing to tbe numerous 
sources of static elect licit) Under certain conditions 
refined oils passing through pipes generate static elec¬ 
tricity Fach automobile comes into the service station 
charged with static in some degree depending on too 
weather Should we endeavor to Insulate the car we 
would only create a still greater Itaiard due to heavy 
dim bnn.es hence we take the opposite course and 
make tfae path so easy that the building up of a 
charge becomes unnecessary and the charges are harm 
family led buck to earth This easy path Is whit Is 
known as grounding and It appears quite simple 
but as a matter of fact the several conduits and tfae 
motor frame prevent a little problem all their own 
It would b« well for all automoblllsti to give some 
thought to the static problem whin handling gasoline 
Vo doubt too little attention has been paid to this phase, 
with mam serious accidents as a consequence There 
is greater danger of static during crisp cold, dry 
woutlier tlmn In warm humid weallier 
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I T 1> not always an eaav Matter to keep a aerie#* of 
articles of tlie present sort strictly up to flute—and 
difficulty turns to linpuNHlblltfy whan (lie now* of ob¬ 
servations la ddaved In rtouhlna astronomers them 
selves For example information In attll dribbling 
In regarding the bright oMp< t seen at the Lick Ob¬ 
servatory lust Auguwt The group of aviators and 
aatronomers who saw It on August 7th—a* wa* told 
Id these eolumna not long ago—were not the first to 
see the strange vIMtor An amateur astronomer In 
Detroit noticed It the fla> before about five degre e * 
southeast of tbe sun Then it was seen, at sunset on 
the 6th by two amateurs In different places In Hng 
land, and hr nt Kant one other In Germany Two days 
later tin olwurintlm lu the morning sky before sun 
rise was reported bv a friend to Professor Douglas 
In Arisonu—but dot all* are not at hand even yet 
Mean* Idle on August 8th remarkable bands of light 
were wen ut Heidelberg crowing tbe whole heavens 
wide and bright as the Milky Way, and crossing It at 
rigid angles which were at once suspected to be n 
comets tall 

Putting all these data together Incomplete as they 
are It seems certain that we have to do with a bright 
comet which paased perihelion late on 
the 7th or early on the 8th at a very 
small distance from the sun It evidently 
came from south of the ecliptic and 
receded sharply In the same direction, 
so that It was north of tlw plane of 
Lhe earth s orbit for but u very few days 
tender these circumstances It would have 
been *o fur south of tb* sun when at any 
conaUktaUe angular dlatuiue from the 
latter that there could have been no hope 
of seeing It except from stations In the 
southern hemisphere Wlather tt was ac 
tually sewn from some suih point we do 
w t yet know, and we must wait till the 
southern mulls arrive to be sure 
It seems Ukriy however that this will 
be one more of the Instances—fortu 
natelr rather rare—In width h comet may 
appear and vunlsh without a single ob 
n e rv a tion being made of It width has 
the least claim to pretUluti The great 
brightness of this comet makes the case 
more remarkable—I Iwugb It Is improbable 
that It could fairly he classed atbong the 
great comets 1 he last da) light comet 
1610 a wus observed lu full daylight and 
was probably comparable with this one 
Yet within a couple of weekH it had faded 
to an lnconaplt uous object for tbe naked 
eye uutl If mt up at tbe same distance 
from the sun and the caith, It would 
have botn an Inconspicuous object cum 
{sired with Halley « comet for Instance 
I ven tlte latter would cmnisire pooriv 
with s really great comet, that of 1811, of 
1882 or Deluvans comet of 1014 
The present comet may hu\e passed 
nearer the sun than that of 1010, width 
did not conn nearer thun shout tin mil 
lion miles. But this will remain very uncertain unless 
furthei and more accurate olmervatioD* turn up In 
deed <veu If we had three accurate observations 
(width are required for the culculathn of an orbit) 
tlw* problem for a comet which appears so near the 
sun admits three solutions That is, there are three 
posrilh orbits aU of which would put tb« comet at 
the ot wived iNdnts In the heavens on the three given 
dates—tliough at very different distances from the 
earth Just this happened In the case of 1B10 a, and 
the flint nrtits which were calculated differed enor 
moosly for wane computers had hit on one of the 
three possible solution* and some on another Later 
observations mudt it pnwlWe to tell with certainly 
which was right, but we may not have any of these 
this time 
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iou8 Visitor 
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h ln the saritor 
coraetary 


been visible only to southern 
put of its apparition but 
discoveries has fallen off 

that sofflathtofij* wrong 4 < * 

This affords an admlrabW opportunity fbr the ama* 
teur astr o nomer who Ins a futrsUMl smalt tetoafepey 
a clear Ay, and sufficient patience Hunting comets 
is riow sport, but a year or two of honest work |a 
likely to he rewarded A dosea years ago an under 
graduate at Princeton, Mr Daniel, became in t eres t ed 
In comet seeking, and In the three,fpHowjpg yeted* 
discovered three comets—wjUrngf n>ewhig, so mch 
strength as to Interfere wdtJr fimtaege Work 
The Comet hunter riuwMfeVlde hti telescope with 
an eye-piece of low powef Ad lat** Arid nf view He 
then goes out on s clear night, points his gffieecopt sny- 
wbere in tbe sky and sweeps slowly across the heavens, 
watching tbe start aa lbey pass through hts field of 
view When he has gone as far as be plans to go, be 
shifts bis instrument laterally by an amount rather less 
than the diameter of hi* field of view, and sweeps hack 
again, covering another long and narrow strip of sky, 
overlapping the first along one edge Then be makes 
another shift sidewise and returns, sweeping out a third 


Remark, about Comets to General 
Ph. D. 



*d Comat Searching 

This whole episode emphasise# an opinion which hM 
been growing la the mind of Uw writer and to probably 
shared hy many astronomer* namely that the watch 
fur comets has become rather stuck since the war, and 
that It to probable that a good many art getting by 
undetected This particular one tn be sure may hats 


_ __ tttetgc&J 

ok n ' ws **-^5siSS9«iX}M * 

kk*H oO mmIotM- 
NIGHT SKTi DECEMBER AND IANUABT 

atrip and so oa, as long us hla patience wiK^Cuow 
All through hto search he to keeping watch for ob¬ 
jects whit h are not atardtke in appea ra nqb-' T aint hasv 
spots or lumps of light If he finds one, the chatter* 
are that It Is one of the many nebulas which are 
bright enough to be men In small tetoaeupea conse¬ 
quently he nut know enough to be able to flirt out 
the right seceostofi and decimation hf the abject at 
which he to looking, and be must have seme sort of a 
catalog of nebul* for reference * 

sooner or later, if he does nut become dtowmrtted, 
such an observer win corns upon some faint natations 
object which to hot Ui the catalog of nebulae, He will 
then watch tblff with cars* alining It with stars In the 
field of view, to sea If it to In motion. If It moves 
It to Certainly a comet tad hto next duty Is to dstsmtine 
its position In the gky as ckstli as the tto* and. means 
st hto disposal penult, and then to send a teia grSm to 
tbe ceatrsl station estatttofced by astronomers tn this 
country, to the Harvard Oellege Observa to ry* s imeunre 
tng hto discovery, and giving drtaJhr fesatdn* the 
eoinet a position, motion and brightaem The news will 
then be sent broadcast hy wife, and other 
will get to work 


Though the labors of tbs comet seefcqr may be long 
Wf rewards ore coasMenrttf*. fcbould he discover an 
.‘M te pfe te d" comet (as opposed to one whose return 
f has bhen predicted and for which on ephemarle ban 
been puMtohed In ad varies), tbe comet wW he known 
by hto name and he will rece i ve one of the medals 
Which are reftlarty awarded for such dtoeov urtoa hy 
the Astronomical goriety of the Pacific; There to a 
fair chance, too, that the Comet fogy tarn oat to ha of 
some unusual Interest, It may be periodic, or may own 
near tbe son or the earth, and he oonipicooos to the 
naked eye In each ease the name of the dl ew versr 
Wda fair to be tong rmm ab ered tn the annals of dis¬ 
covery But more satisfying than these claims to fame 
most he the aMtactawpsaa of the discoverer that he has 
made a deihite addition to the sum of human knead 
edge, and borne his pert In that laborious eoUeottoo of 
data which forms the very foundation of the ever 
rising structure of science 

The Heavens 

As we go out In the December night for our usual 
Norm of the skies, we find a spleodldyegSon In the 
southeast where AMtobaron shines !§p overhe ad 
Betrignesa and Blgel appear below with 
the attendant atari of prion, and tower 
still to the Incomparable ftiftna. To the 
toft and a little higher to Proqroa, and 
beyond still above, are Castor and Pol 
lux Almost under the latter to Bcguhxa, 
low <m the borison, while above, done to 
the smith, Is Capella 
Tbs Orest Bear to coming up In the 
northeast, the Uttta Bear and Draco are 
below the pole, and Caastopets Is high In 
the northwest Pegasus to conspicuous 
In the west, with Andromeda above, and 
Pers e u s still higher Btridaims and 
Oetua, which together fit) tbe nrathwest- 
rra sky have hardly a single bright ate 
Barb of tbeto, bewevhf, poaseases one of 
the nearest or the stars vtoibto to tbe 
naked eye—Epsilon Krtdanl and Tan 
Oeti These two stars ara both at a dis¬ 
tance of about ten light ye a rs a little 
farther off than filrioa, but probably a 
little nearer than Procyon 

Tht Planets 

Mercury is a morning star at the he 
ginning of the month, and risen Just be- 
fore 6 A If so that hr should not be bard 
to nee. As the month prog re ss es he draws 
in behind the sun and disappears, patring 
through superior conjunction on the 87th 
and coming out a* a morning star in 
JanuAiv 

Venn* Is a morning star and to a too get 
ting Ooeer to tbe sun, Oa the 1st she to 
a Utile less thun three dog m as west of 
Mercury, and rises about ten minute* ear 
Her, while at the end of the year she to 
onl* a little mom than tan dag r ses from 
the sun, and I* almost last la tbs dawn 
Mars to also a morning ate, bat the son to moving 
eastward faster than he so ths two are dfewtag apart 
He to tn Virgo, and n e s s e s within font degress «f Spies 
on the Jtth At this time he flam at 180 A If and 
to therefore easy to see 

Jupiter and latum an utffl near toge th er ta the 
morning Sky Bety are to Virgo fort Jupiter, with hto 
more rapid steward mto* to meting tern datum, 
while Mara, recently tbte jMfcr neighbor, to Ignatov 
ahead of Utah. On the fffth figtara comas im» euati 
feture and rises Jut at uridnl|(ht’'Hto if an 

hour before Jutes* so* two hem total Man 
Uranus tola Aqsario* visible oaJy to the early tetelr 
and Keptoue tit Csnonr. o k s fev a kto toitafigH 
Tbe tnodn to to hm fio* gdtear rt^fi A % mi t ba 

sttV5K&a»Sms»«e 
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t ' Kirm Bnjavlaf SbH 

TTHJLWfWIMtt tito eld We that oftee of ths pnd* 
r 4s*t6C tbs Amsrijmn Association tor ths Advnos- 
imM Wffrt# ehooW pas* from a represent a tiv e of 
tile **tiur*l fcleaese to one of the phyitcal Kim 
this m» a bttOtofit entomolocfet give* place to a die- 
tte^UbM gisUmnstlnlsn 

Mt>We fftiHm Moore to the m of the Bt Eef 
Dqvfd flk Moore AM Jells Sophia Carpenter Moore, 
sad wh» horn to Marietta, Ohio, ott January 96, 1903. 
Hto father w*» an eminent ctagywan of the Methodtot 
Bp torfi gfi l Church, who served aa an officer during the 
C&rtt War, attutatog the rank of Ueuteoem colonel# and 
later# ah a bhffiop la bto church, was stationed at 1m- 
portaal port* It was while bto father waa earring 
under Shar pen that the eon wae bom Hto early edu- 
eaffitp wee Mcrtfsd at various ecbooto ae hto father 
AM pastorate* In Ohio and Colorado, end he wae 
AM hr T*b» where be graduated in 1688 with the 
degree «f AJ, Than pursuing higher studies be re- 
cetmd the degre e of PhJ>, taoyeere later, after which 
he sport a year at the University of Berlin 

Qo Ms return from abroad be turned to bto Alma 
Mater# add during the years of 1887 9 be served her 
well ae a tutor of mathematics But a call from the 
WM toot hBh to Northwestern University, where 
from 1689 be wae aeetotent protestor, end during 1891-3 
associate protesto r of mathematics 

In 1898 name the moet important event of hto career, 
fdr the University of Chicago* then at the beginning 
of Its dewriopment, Invited him to the chair of math#* 
motto* and he became a member of that brilliant faculty 
of mdnsrScientists who have made that university one 
of the ttpet important factors in the history of the 
recent growth of education In the United States, and 
conspicuously in connection with its graduate schools 

From He be ginnin g In 1893 till the present the history 
of the department of mathematics in the University of 
Chicago has been one of steady growth Professor 
Moore la still the head of the department but accord¬ 
ing to a recent catalogue he has with him a staff of 
eeran associate professors end as many more assistants 
and fellow*, The same authority shows that students 
may make a selection from 86 different undergraduate 
coareos and from perhaps fifty graduate course* Pro- 
fmeor Moor* has been exceedingly fortunate In both 
hie antecedents and hie environment end a review of 
the various departments of mathematics connected with 
universities in the United 8tates would unquestionably 
show that the one in the University of Chicago to pro- 
eminent In the amount and Importance of its original 
reeearch« also in the number and importance of places 
that Its graduates have been called to fill, as well as 
from the Urge number of Its staff that have achieved 
the honor of an election to the National Aca d e my of 


In addition to hie professorial duties he has found 
time to devote much of hto attention to original re¬ 
searches, but these have been exceedingly te chnics 1. 
They have been, for the moet part, in that branch of 
mathematics known ae General Anal>sto, particularly 
In that portion of the subject In which there to Involved 
one or mors general classes of general element* lb 
such ease* effort Is made to find by suitable deter mi ne * 
th* of terminology and assumptions, general theories 
of Which the classical theories are particular Instance* 
and which for this reason have their central features 
In And so tbs general theory of linear opera¬ 

tion* which to akin to Integration, has been bto favorite 
field of study Ae typical of bto thought may be cited 
Ms theory of linear Integral equations togeneral 
mbda on mtf ffyntfaa of the oteertrel Fredholm 
Hubert Murtdt theory, presented to 
reueatiy bto theory to generalisation of Bibberfs theory 
of M wi fn f quadrate forms to an infinitude of variable* 
fioSirboSritieg hat* toctoded the editorship of 
Sg&ui&ttoMof the AiwH* Mathematical Bodety 
™ wS3r^tttoatkm he wee president to 190X48) 

- atooetoco W5 ba has bsw an «o- 

r<f %» frro esa dtMf e of the National Aredemy 
* Paring the World War be served hto 
• of the National Beeearch Council 
of ttit mathematical committee 

, Mads hat* been conferred on 
Me great knowledge of math*- 
d an honorary Ph D, from 
wtnm tht unWUtof of the Gauee- 
, and aw UJX from Wtowten, 
hto dWb tale to i860 * and also 
suns year* 

Off the American Academy 
pQl; a member of toe 

_a tart* tool? end of the 

Society mm m m* **■ 



sign societies Include cor responding memberships in 
the British Association for tbs Advancement of Set 
once, membership In the London Mathematical Society, 
the Deutche Mathmatlhee Teretalgung, and the Clrcolo 
Matbenmtlcp dl Palermo, and be wan a vln president j 
of the Fifth International Congress of Mathematicians* 
held tot Oambridg* JtogHtnd, in 1913 
Prof ass nr Moore joined the American Association at 
it* third Washington meeting In 1002 and wav ad 
vanced to the grade of fellow a year later He 
naturally affiliated with the Section on Mathematics 
and Astronomy, and to 1910 wae ohoem a vice president 
of the Association, presiding over the swthm at the 
fourth Washington meeting to 1911 The high office 
of President of the Awoctatton Is almost without ex 
ceptlon c o n f erred upon the foremost representative of 
some special branch of science In the l nlted State* 
and therefor* Professor Moore's election nt the Chicago 
meeting bold tost December, at once Indicate* that in 
the opinion of hto colleagues h* rank* flr*t among 
American mathematician* a decision in which there 
can be no dissenting vole* 

Ziramhuxi, the “Mystery Metal” 

O N account of various properties and uses that have 
been attributed in the popular mind to zirconium. 
It has at times been styled tits “mystery metal ' says 
the United States Bureau of Mines An Investigation 
regarding the preparation and uses of metallic sir- 



EttaMm Hast toga Most* incoming president of the 
American Aseodatton tor the Advancement of Science 


coni uni and Its salts has been conducted by the Bureau 
of Mine* and the results arc ju«t now made public 

The compounds of rlrconlum have nunurouft Impor 
tant use* and more uses will doubtless bo found In 
vestigation* in recent years lm\e Indicated that sintered 
or coherent zirconium metal Is very resistive to adds, 
that it can be used for electrodes and it probably will 
find metallurgical uses A steel containing rlrconlum 
has been proposed for use in armor plate and automo¬ 
bile part* and nickel zirconium alloys have been sug 
geeted for highspeed cutting tools and for cutlery 
Numerous articles to sdentiftc Journals have recom¬ 
mended the use of zirconium oxide as a refractory, an 
abrasive a pigment to paint h end as an opequlng agent 
to enamel wore The salts have been used to the textile 
Industry m a mordant or dye-fixing agency, and also 
for weighting silk 

Zlrfcite firebrick are used for furnace lining as well 
as for other purposes where a refractory baring a low 
coefficient of expansion, high melting point, and maxi 
mum resistance to slag corrosion is demanded Al 
though zirconium oxide has not proved satisfactory 
for gas mantles nor for arc lamp* It has been used 
for polishing powder* insulators for both oeat and 
electricity, and with fair success In ths Neraat lamp 
Being absolutely nonpoUonou* sfrconlum oxide to 
finding a nee to paints and lacquer* where Its reals- 
tivtty to physical and chemical agents to proring highly 
valsaU* As an abrasive, sironnia, sJreonium rttidde 


and zirconium carbide are suggested for a vartet) of 
use* tho carbide particularly aa a substitute for the 
diamond to cutting glass ^ Zirconium oxide, because 
of its non-toxic nature Is usd to place of bismuth, 
nitrate or carbonate in ttoentgen therapy It Is also 
said to have some medlrinul value Zirconium oxide 
and nitrate have twen suggested for use to the extra*- 
Hon of oxvgea and nitrogen from tho ulr There Imre 
)lm> been *tut<ments to the effect that the o\lde may 
find use as a fllhr In the nmnufiuture of rubber goods 

In flashlight ft amorphous rlnonium mixed with rer 
tain oxidizing agints burns with a bright light but It 
1* doubtful whether the metal would be cheap enough 
to uftQ in place of the usual material Coherent white 
rlrconlum natal, on account of its arid rest sting prop¬ 
erties lma been suggested ns a substitute for platinum 
In <<rtttJn citsm Its aliens hare been suggested In the 
manufm ture of rust resisting apparatus Crucibles 
pre|«red fn>m slnonlum oxide were proved to the ex 
perimentn of the Bureau of Mines to be superior for 
high temperuture work to any crucibles procured on 
the market 

Ztnua 1* found In considerable amount* Jn many 
plactr d* posits derived from disintegration of granitic 
and pcgnmtlL rocks The best known deposits In the 
United Staten are near Orion Ittv<r Henderson County, 
\ C and In the Wichita Mountains near Cache Okie 
Zircon In found mo*t ubundimtlv In certain syenites of 
Norway and ocrur* in < rv tin) line IlmeHtnne at Gren¬ 
ville and elstwlare to t anadn Dnna states that zircon 
occurs to vnrlou* hxalltleK In North America Including 
litchflcld Md C**ex Countv Ornnge < ountv and In 
Rt 1 awrente (ountv \ Y mar Beading Pa 
abundant I v In the gold nandH of Burke McDowell Polk, 
Butberford Htndnrson and other countie* In North 
Carolina with HHtrophvUlte etc tn the Pikes Peak 
region In LI PiihO Count? and at Cheyenne Mountain, 
Colo In California and elsewhere It occurs In gold- 
bearing grave.1* 

Badfhlivlt* (bri/lllk) to found to largt depnrits to 
Rao Paulo Rrnril llils mineral bus also been identl 
fled In (ivlon Sweden Hh\j and Montana Samples 
of rlrcon mind from Pablo Bern h 1 la Uavt been tovev* 
tlgnted and recently us much an 1 per cent of some 
of the aurlftrious sands of Idaho linn been found to be 
zircon mixed with some monazlte 

In Bre/II which In tin Important source of Industrial, 
ons It to difficult owing to the hardness of the ore to 
drill holts fc r explosive* and In bundling large amounts 
resort to hud to quite primitive imthcd* A large fire 
to built against an i\]H>md face of the ore and kept 
burning for siverul hours nt tin- cml of which time 
wiifei 1* thrown upc n the on which (reduces fractur 
tog of the muss iurndltlnj. It to ho Kltdgcd Into puves 
eiisi]} liundlcd b\ me iimn Most of the mines are 
inun\ mlkft from the milntud Horses for other than 
saddle pun*oscsan. pnuiicaliv unknown and the ore to 
transported to tli« lullruud station bv oxcarts currjtog 
about one ton each These carts are of the crudest 
rimructer having large solid, wooden wheel* some 4 
feet in diameter and 6 Inches to thickness From 20 
to $0 oxen an ginerullv required for each cart, owing 
to the mountainous louds 

A New Fire Alarm Operated by Smoke 
M*Wfoim of fire alarm bus been invented to 
I nglnud It depends upon Its action on the pres¬ 
ence of smoko and is not affected by temperature 
changes which usually are the chief factors In ths 
operation of most fire alarms The smoke detector 
consists of u metal cvUnder some 8 in long and 2 la. 
In diameter, open at each end, so that air can circulate 
freely through It, and containing two rectangular metal¬ 
lic. capsule* one of which to considerably larger than 
the other The delector only one of which to required 
for each apartment to be protec ted, is fixed in a high 
central position, to which the smoke on the capsules 
is to cause one to bend more than the other The 
differential movement to employed to cqpqfiete an elec¬ 
trical circuit through m relaj and, bg means of the 
tatter, a large electric bell or other alarm signal may be 
operated the apparatus can be used either In¬ 
dependently or in cots June tloa with dete ct ors depending 
on temperature effect* but It to said po have the ad¬ 
vantage over the latter, that lta action la more rapid 
and reliable In many fires dense smoke would be 
produced before any material rise to temperature oc¬ 
curred and moreover, the amok* would rapidly flU the 
whole apartment while the temperature rise would re¬ 
main purely local for some little time 

More and more the advantages of fire detectors of 
one type or another ore coming to be apprectaM# «*pe- 
dally to country horns* Tht* to large measurfi to due 
to the fact that Ute We detector to a fit companion tor 
the handy fire extinguisher, which to such an effective 
means of combatting u fire if taken to the early ktage* 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



Carpet renovator for hoac tue 


Carpets Cleaned at Home 

N O longer need the busy housewife 
pick up tier carpel and send It to 
the factory to lie cleaned She cun have 
It dono right In the house and on the 
Door A new machine turn been Invented 
uml la being used with success. The 
inudilne looks somewhat like a vacuum 
cleaner In tho contiilner thut Is shown 
mounted on lop of the carrier a solu¬ 
tion of lH>t water and pure soap is dis¬ 
solved It runs through a superheater 
at the side of the car through a regu¬ 
lator which allows the liquid to flow on 
the Inside of two bath sponge appli¬ 
cators. These scrub the transformed 
water Into rich aoupsuds while osctllat- 
'tng at the rate of 600 revolutions i>er 
minute. Behind this Is a squoese-rod 
Which squeesea the moisture from the 
carpet or rug, at the same time sucking 
up all tlw moisture and dirt Into a lower 
container In the machine and leaving 
the carpet almost dry Though water Is 
used as Indicated, the results are In no 
sense less unsatisfactory than those we 
have learned to expect from dry-cleaning 



Price* per Pound and par Foot 

R ETAIL dealers In cordage and rope 
And os a regular thing that they 
must sell it by the pound, since this Is 
the basis on which It IS bought But 
the customer wants to buy It by the 
foot, since that Is the way be uses it 
The dealer who Is asked bow much a 
given length of ft certain rope will cost 
has no means of answering the question 
save by cutting off this length and 
weighing it, and If the customer then 
decides that ho can afford a better grade 
or that be must make a poorer one do, 
there la a loss So one rope manufac¬ 
turer bos carefully figured out the 
weight per linear foot of an his ropes, 
and bos put the result up In a most 
convent eat form The dealer has only 
to figure tho price per pound which he 
must get for his rope to let him out 
with a proper profit The “table num- 



This chart translates buying prices of 
rope by the pound Into selUng prices 
oy flic foot 


hers" at the beads of the columns on 
the chart correspond to these prices In 
a simple way, having decided on his 
price per pound, the dealer picks out 
the appropriate column and confines his 
attention to it The slldo can he cen¬ 
tered on any desired column, and the 
riiart then tells how much 100 feet— 
and by simple calculation how much any 
other length—of each style of rope must 
bring In this way the dealer can buy 
hy the pound, os be must, and sell by 
the foot, as his customers must insist 
upon his doing 

Cleaning the Cloeed Car 

A NEW vacuum cleaner, designed and 
built primarily for cleaning tbs up¬ 
holstery of closed cars, has just been put 
upon the market Every owner of a 
dosed car knows what a problem it Is 
to get rid of the dust and dirt that set¬ 
tles In upholstery It Is the most diffi¬ 
cult kind of dirt to dislodge, and yet It 
quickly yields to the vacuum method. 
The powerful suction rapidly draws the 
grit Into the dust sack as It la loosened 
from the upholstery 
The cleaner Is portable and easily 
carried about from place to place, and 
very convenient to operate. When In 
use It Is placed on the ground outride 
the car, away from the operator, and 
not Interfering with bis work. A 10-foot 
length of flexible hose is furnished, on 
the end of which Is attached a swivel 
hand-grip dr nosfle. This construction 
penults freedom of motion at ad a ngl e s , 
regardless of bow much the boss Is 
twisted about The brashes, of China 
brlstls and leather bond, will not In¬ 
jure the moat delicate fabrics. 


An Accurate Internal Micmetcr 

N the manufacture of special tools, 
and in the duplication of accurate 
machine parts, difficulty often Is experi¬ 
enced in measuring bores with extreme 
accuracy To facilitate the taking of 
accurate Internal measurements the tool 
shown In the accompanying illustrations 
was developed. 

The operating mechanism Involves 
four measuring jaws haring a line con¬ 
tact with the Internal cylindrical surface 
to he measured, and a micrometer screw 
that controls and registers the position 
of the jaws as they are moved In or 
out on Inclined s up porting surfaces. 
The four measuring Jaws, which are pro¬ 
vided with accurately ground and lapped 
cylindrical surfaces, are supported and 
held In allnemeat by doee-flttlng dove¬ 
tail slots. A longitudinal movement of 
the measuring jaws of OOOfi-lnch la¬ 
crosses of decreases the diameter of 
the measuring surfaces 0.001-Inch. As 
the longitudinal movement Is recorded 
with a micrometer screw, extreme se¬ 
en racy is assured. Elimination of back¬ 
lash In the micrometer screw and a close 
fit In the dovetail jaw grooves produce 
a tool that Is practically as firm as a 
solid plug gage. 

Provision for taking up wear Is pro¬ 
vided by a series of serrations on the 
sleeve that carries the micromet er gradu¬ 
ations, and a similar series of serrations 
on the knurled handle which is fastened 
to the micrometer screw By moving 
the graduated, serrated sleeve one notch 
in "adjustment of 0.0001-lnch Is made. 
Any amount of adjustment up to the 
capacity of the tool, namely, OOttMnch, 
can be secured 

After It Is standardised hr light waves 
the micrometer Is used to verify the 



Tbs internal mi cromete r being checked 
up an Ha master re fer e n c e ring-gags 


master r&rireoce ring gage that accom¬ 
panies it The series of concentric boles 
In the ring gage Is provided to foctli- 
tate air circulation, which permits the 
ring to accommodate Itself rapidly to 
normal temperattra after it has Men 
heated or cooled In use. 

In use, the micrometer la easily manip¬ 
ulated, It Is Inserted in the bole to be 
gaged with the jaws undermine and the 
micrometer head Is turned until the* 
jaws are stopped by the surface being 
measured. By referring to the reading 
the amount Is readily ascertained. 

The manufacturers of this Ingenious 
tool have gobs a step further, and pr p* 
rided alio an internal thread microm¬ 
eter This corraponds In every detail A 
to the plain internal micromotor, ex¬ 
cept, as Indicated In our pictures for 
the use of threaded measuring jewf In 
place of the plain ones of tba flfiapto 
Instrument These jaws may he MJL 
vjtth any derived number and flyfe,# 
threads, and the I n s trum en t If ami V 



The Interna! micrometer with screw- 
gaging attachment 


cfently rigid. In spite of Its control from 
the micrometer screw, to insure that 
when the threads are once set In con¬ 
tinuation of one another so that tbs 
apparatus will take the threads of the 
bole bring gaged, they will remain In 
this adjustment 

To Help the Sfcort-Lefgtd Man 
Upatain 

ODNDKt) or .lightly deformed 
Iiersons who have one abort leg, 
but who do not under ordinary circum¬ 
stances need to advertise their Infirmity 
by wearing a shoe of extra bright, find 
nevertheless that in going upstairs their 
difficulties are materially Increased. A 
French Inventor has brought out what 
he calls a atep-*Upper for use In such 
cases. Its construction follows closely 
tbs lines of tbs conventional open-bot¬ 
tom cripple shoe, but ss the illustration 
at the bottom of the column indicates, 
It sups on and off with a motion of the 
foot, much after the unpleasant habit 
of the familiar bath flipper, which Is 
always falling away at the bed. 

Tho Theft-Proof Car 
HE latest thief-proof attachment for 
the uutemobUa, while a diagram 
■bowing Its operation would be rather 
complicated, le ex tr emel y simple la 
form mad not difficult to InstidL ft com- 
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slots of ft two-way switch mounted on 
the mud-guard* and wired up in such a 
way that the Ignition current roust pass 
through It This It cun only do when 
the round disk shown In the photograph 
la in place and locked In On leaving 
the car* the owner removes the round 
disk and puts In Its place a diamond- 
shaped one This not alone falls to cfooe 
the Ignition circuit, but It complete* a 
secondary circuit in such manner that 
any effort to tamper with It, to remove 
It without unlocking It, to abort-circuit 
the Ignition current around it, etc, will 
result la setting off a loud warning siren. 

One Pound of Cotton 

“DOLL your own," an injunction of 

JTv the cigarette-tobacco manufacturer, 
la a phrase that now has significance In 
the preparation of packages of cotton for 
marketing A machine designed by J F 
Barghansen, Investigator In agricultural 
technology of the United States Depart¬ 
ment of Agriculture, is capable of rolling 
cot to n Into one-pound packages for 
length standards as prescribed by the 
Bureau of Markets In the marketing of 
the staple crop 

The simple device constats of an end¬ 
less canvas belt adjusted on four wooden 
rollers, one of which Is so arranged as 
to tighten slackness as dodred This 
roller Is controlled by ft foot lever, sub¬ 
ject to the manipulation of the operator 
One of the top rollers Is in a receptive 
mood for opening In admitting the one 
pound of cotton on the conveying belt. 
The roller Is then dosed, and a hand 
Wheel in this instance a wheel from a 
coffee-grinding machine—is turned by 
hand half a d oaen revolutions The roll 
is thus formed In this position the pa¬ 
per for cover ing the package, with an 
adhesive sticker on one end, ts Inserted 



and atrtoraatieaBy travels around tz» 
potential fait of doth A few turns of 
the wheel secures tbs covering around 
the cotton 

Until recently length types of cotton in 
the standardisation of the product were 
prepared by band Cotton HpedaUata of 
the Bureau of Markets, drawing sal¬ 
aries ranging from $3000 to $4000, te¬ 
diously converted the soft substance into 
one-pound packages altogether by hand. 
Four men, working all day, rolled forty 
of the small bundles By the use of the 
newly built machine, 110 packets are 
bundled In eight hours and the services 
of three cotton specialists may thus take 
more useful directions. 

Hie Motoreyde Spray 

F IVE hundred end ten seres of pota¬ 
toes owned by a Washington state 
rancher, were In danger of destruction 
by the potato bug The little pests were 
working so fast that it did not seem as 
though any means of extermination could 
possibly keep up with them, let alone 
catch up with them But the rancher 
was a resourceful soul, and he attached 
an Insecticide spraying outfit to the side¬ 
car chassis of his motorcycle, utilising 
the power of the machine tor traction 
and for spraying With this outfit he 
found it possible to epruy 100 acres per 
day with Paris green, whereas a horse 
drawn sprojer would by no expedient 
have been able to get above 33 acres 


A Safety Fils for tho Hook# 

H ubs is a new and novel semi fire¬ 
proof filing cabinet for the home 
Just tho thing in which to file away In 
entrance policies lodge dues, cancelled 
check* notes certiiUuus coupons bonds, 
gas bills, grocciy hills clothing bills, 
private letters, or anything else that W 
important to put your hands on when 
the o<* union clem imh* 

The average lumw has Important pa 
pen of all kinds scattered all over the 
house, in bureau drawers, in vases, on 
shelves, In book* underneath dresser 
scarfs, in closets and in a hundred and 
one other places whore hatf the time 
they cannot even find them themselves 
Oftentimes this in the cause of serious 
delay and embarrassment In the case 
of a fire these papers, which likely ns 
not Include the insurance policy, could 
not be sgved It Is mil booms© people 
are careless, but It is because they have 
really no one good safe place to put 
everything of value Jhe new holder 
encourages system It not only scr\es 
every purpose of a safe but with an In 
dex It clumdfUs even thing tin* minute 
you drop tt in 

This file Is made of the last grade of 
thin hlghtv polished automobile femUr 
steel, sice 0x10x12 indies holding lOtw 
full sire host ness letters The weight Is 
only four pounds without the Index 
There nr© no bolts or nuts everything 
Is securely riveted together 



This n m toccydt carrisd a spraying outfit over 310 acres in less than three days 
and saved the potato crop 


With the exceedingly hot, dry weather 
that was so general during the past sum¬ 
mer, a days delay might well have 
spelled ruin for the crop but the mptor* 
cycle saved the situation 

A Swivel Ann Micrometer 
Holder 

S WIVEL-CHAIR officers were freely 
criticised during tho war, but a 
swiveled arm developed by the U 8 
Bureau of Standards waa wf Important 
factor in bolding micrometers for meas¬ 
uring pitched diameters of screw threads 
for tho Ordnance Department Tho 
simple device is likewise of value In 
times of peace when the production of 
thread gages Is essential, tho swivel 
mechanical arm filling a niche where 
the ©pmtor Is unable to supply a third 
hand 

Tornttit to tart! of ww thrwuto a 
rigid BMcfeMleal arm waa uaad, the ap- 
parataa bidding the nrierometer rigidly 
with the faeaa parallel to the axto of 
the gage, which to thia lnatascc waa 
ticiig with the oaa of two wlrea 
Tho throe-wire method of meaaoriag 
gerow threada la preferable, oatoff tho 
Qexible arm which lee.es the microme¬ 
ter with a tree moranent In taking np 
tta position with* Its facet pare Del to 
the axis of tho gaga Ukawlat, the ob- 
aarear who la tha poa a a aa o r of only two 
hands tihdg toachlnary soaring to tha 


The lUuniitated Seat Diagram 

A ll of us have bad the experience of 
poking and groping about in the 
darkened motion picture theater for a 
seat that we were not at nil irare was 
there A California Invention will ob¬ 
viate at least the uncertainty, If not the 
groping When there Is thirty pounds 
pressure, or more, on the seut nothing 
Imppenii, when there Is not, the seat sits 
high enough, on the top of a light spring, 
to In mire that a contact will he made 
that will light the lamp corresponding 
to the seat in the diagram displaved at 
the door No light, no seat so all the 
incoming patron has to do la pick out the 
seat he wants and make for it 

Why Fire Department* Are 
Motorized 

T HR annual report of the fire depart¬ 
ment of La Crosse, Wis, impres¬ 
sively illustrate* the economy of motor- 
propelled over horse-drawn equipment 
Three triple combi nation trucks now In 
service traveled 701 miles to respond to 
296 alarms during 1920 at a total expense 
to the city of 1602 89 During the same 
period fourteen horses used by the de¬ 
partment consumed feeding stuffs cost 
lag $2,48818, and the horseshoeing blit 
for the year amounted to $68890 addi¬ 
tional The recommendation that three 
additional tracks be purchased at once 
supplanting nine horses, probably will 
be carried out without further delay 



Scari-fire-proof file for home and 
general use 

Time Combination Lock 

T HIS lock differs from all others in 
its construction and ojjerufhm at the 
same time it Is adaptable foi general 
UM.M Iht working of it depends upon 
the length of linn allowed foi the met h- 
aulsm to operate and this Is regulated 
In tUc Individual Uwr Ltuli luerhunlsui 
1* made of three tlo k wheel* and Is a 
complete unit lu Um If tta numbers from 
1 to 60, Indicated ou UluW la lag con¬ 
trolled by such units Any out of these 
numbers muy bo selected for use uud the 
opt rutor sets tin* combination with a key 
according!} M hen two mechanisms are 
used a < Itolce of anr one of the numbers 
of M) times 60 or 1600 In afforded, 
threo meUmnJHmN iDabk tin operator a 
choice ol 60 times 3600 or 216000 mun- 
t*era Only two nie< hunlsm* are neces¬ 
sary to make a practical and efficient 
working lock, the target mnnU r of tnech- 
unttsmH being more tnpetlnlly udnpted for 
safe*, and vaults 

One number of each mecluinlsra Is se¬ 
lected to be used In operating the lock, 
such choke being at the option of the in¬ 
dividual user and may lie changed at 
any time thus precluding the possibility 
of imv person h ojsntng It other than 
the one who knows llie combination 
hither n watch or the Indicator hand on 
the dial may be used for counting the 
sec onds or exact time when the lock wtU 
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upon T1 1 Indicator hand* made of radium and visible 
in the dark makes one revolution per second Xo optr 
ate tin; l *k on the combination of A T» B-t tarn the 
tadlcnt r to the right so arrow points to A. This allows 
thi inttbunlmn to ran seven sscoods then turn tadl 
eator immediately to B which snows the mechanism to 
ran six seconds, and the lock is then open 
To unlock it tarn the arrow back so It 
wUl point to aero The lock requires no 
winding, Its Operation being automatic 
and It Is mads to be used brth with ami 
without lugs These mechanisms may be 
fitted to ordinary key locks thus making 
a combination lock of Increased effldeno 
and usefulness Being operated by cl<xk 
work mechanism, all tumblers sod noise* 
ars dtoilwhA It Impossible for 

anyone to kooWdbe combination of num 
ben used and Which must be known by 
the person wbOgdjfens the lock The lock 
can be made sny sloe sod is adaptable to 
all purposes. 

A Carrier for Neckttea 

A GHFAT many things have been devised 
to hold net ktles I nt few gs Ingenious 
as Uie design she an At a first glance one 
would hardly ai predate how very handy 
this little rt II really Is and the number of 
articles it nlll bold. Here we have nine 
four In band tics six b< w ties qpe-balf 
dosen handkerchiefs a very neat little pin 
cusliUu In the upper xightband corner for Inside am 
the tie pins etc and just below that there 
are ftur pockets to stmt awty your col 
Isr tuition* cuff buttons shirt studs sod 
other miscellaneous articles to use when 
needed 

One < f the best features of this holder 
Is that whan <ne once places the ties In 
their pn per | lace they will never need 
to be disturbed in making the at lection 
of the i ne desired to be worn In other 
words vou cun pick out Just the tie you 
want without removing any of the others 
from tlielr respective places whether that 
tie happens t) be on the bottom or on the 
top 

A like invention for the ladles, made 
up In beautiful fancy leathers bolds two 
pairs of long gloves ft ur pairs of short 
gtovwu* six veils a dosen handkerchiefs, 
hair nets, miscellaneous articles and a 
divided pocket for various sloes of hair 
pins with a pin cushkn in the upper 
rtgtathnod corner slightly larger than that 
on the mens holder for pins, brooches, 
lavalkres etc 

Drying Camera Parts 

T HIS wheel—or series of wheels—is 
used for the purpose i f drying the 
glue quickly that holds together the 
wooden parts <?f a motion picture camera Orderly ti 
The cameras are lam and places of 
wood of suOrient star are difficult to ob¬ 
tain Hence recourse has to be hod to 
this method The workman, after glue 
has been applied to the proper faces 
damps tbs parts In place Heat Is aril 
fid ally applied from below and the torn 
peratufe of the room Is also high. With 
the spin of the wheel tbsr glue Is dry, and 
the operator Is ready to put in more pieces 
to undergo tbs same process 

News Pictorn# by Wire la Plain 
Moult Code 

D espite the faots that it was not held 
until 4 pm, Papule standard -time 
and took place nearly 8000 miles away 
the Los Angeles f^n«f printed, <m the 
morning the day after the conflict a 
cor rect pkturv < f the DempseyOorpentler 
knockout There was much interest In this 
addstSBMfit at the time but It Is only 
now that It Is possible to explain bow the 
picture wkp transmuted The procedure 
wss timpttcity ltaetfc and seems rather t > 
take the it Ittd out of the sails of thorn 
who have derleed elaborate vlectrliat ap¬ 
paratus for t ele g ra p h i c transmlarfcn of 
pictures. 

A half tone s c ree s was mode by ruling 
lines on semdttv* paper or film and on 
this a print of the original photograph 


waa mads, Tbs tinea were ssffidentty dost tagetanr 
to maka them available as a r e ft )rases frame tor the 
Identification of points on the s hee t . This Mia Is a 
famUlasjMw perhaps moat often mat tn eeanoetkw 
mlth thtmdex for a map where we sis told that Ke- 
tropollsvUW will be found in section A-8 and Big City 
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Orderly transportation of all the saraH acee asa r l as of the nude apparel jIs here 

■seared 


■ M*W 

m 

jSm 

sifto- 

Tba states reewte pMm jm 
wWch tinea of the te N a* necessary 
for its proper fomu There of ooorae win 
Include elf outttnre, they wilt Mo4s * 
the case of the fight picture, the Internal 
llnse that daflna foes* garments, etc The 
operator merely follows these tines with 
eye or pencil notes tbs Index numbers of 
the various line Intersection* through or 
dost to which U passes , shd puts these an 
the wftu Explanatory remarks ars Inter¬ 
larded where It Is axpectsd that they may 
b* of old tn tt* operation of reconstruct¬ 
ing the picture at the other end. 

As a sample of how the thing w o r ks , 
the Timm prints part of tbs mini m* 
cdvsd. The sender was Just m 

the outline of the victor, and so Informed 
the receiver hy the first word of this por¬ 
tion of the mass a g e * Dempsey 2)641%, 
81-tt 8848% 8444, 85%44, 86%-8& % 
82 8T40 8T% 08%. 88-78% 4140%, 48- 
80% 4440%, 4041 4883, 4748%, atop. 
47%43% and so on. Itwitibenoted 
that short cuts are here need nthsr treaty 
If no points were to be skipped, it would 
of course turn out that two successive en¬ 
tries, no matter how gnat a difference 
they might show in the borlsonsl (or ver¬ 
tical) Index number, could not display s 
greater difference than one In the other 
index number For every time we croes 
one of the Index lines we define a point 
which can be coded. But when the dee 
pstrher Unde a line that runs to all in¬ 
tents and purposes straight from 8T%40% 
to 80-78% be begins It simply by 
these two points. 

It Is plain enough we think that with 
Increasing skffl In transmission and In In 
terpretatkn et the receiving sad this gfe- 
tam Is capable of very good result*. The 
Timet when it was tills to do eo through 
use of the mails, reprinted Its telegraphed 
picture betide the original Discrepancies 
are easy to find Dempsey Is recognisable, 
but the portrait is a bud one, his heed pro 
foot* too Ugh. hi* tight leg Is too tfctaL the 
rapes ore thin Oorpretiara p r ostrat e turn 
departs from the true figure of the French¬ 
men as shown os the original, gte Bit 
there eonM he no sHghteSt dssht Oadf the 
one is a raw e du ction of the other, and ns 
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Bwtrklwy toator for fast dm 


Wffl SttaUffh* ftufe ThMi? 

H BBB 1* a tester to demonstrate 
whether certain color* are truly 
"fabt* when they come Into conflict with 
the rare oof the atm. Samples of cloth 
dyed various don are put Into recep¬ 
tacles and exposed to the ray* of a pow¬ 
erful lamp that Is rich In ultra-violet 
rays, such a* the mercury vapor or arc 
If after undergoing the test for fifteen 
minute* they retain the brightness of 
their 1ms, they pass the Inspector. 


The TrtvtUai Service Station 

O NE of Ban Francisco's large garages 
has equipped a number of light can 
with Special oil tanks and a cabinet that 
carries all kinds of grease and tools. 
As cars are driven to the customer’s 
pises of business and an hour spent In 
making adjustments, oiling and greasing 
tbs car, and testing and filling batteries. 
This service Is given to the regular cue- 
toners' ears once or twice each month, 
or oftener if nectiwary Each traveling 
operator serves sight can dally 
The traveling garage is equipped with 
two lfrgStlon tanka one for kerosene 
and the other for carrying cylinder olL 
On the back of the ear Is a cabinet which 
carries hard-cut grease for filling uni* 
versa!* and grease cups, a bucket of 
fluid grease, with a pump for delivering 
U, a drain bucket for draining and flush¬ 
ing crank eases; a battery-testing and 
battery-filling outfit, and compartment 
for waste. On the Inside of the cabinet 
doers are brackets for oil cans and 
grease cups. The top of the cabinet Is 
divided Into qectUms for carrying all 
Ua0s of tools and wmche*. These sec¬ 
tions are covered with a top that Is also 
a creeper, which the operator usee when 
Working under cars. 
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the Dni of Zeppritn Ainhtpo 

R EPORT No. m of the National Ad¬ 
visory Committee for Aeronautic* 
is a discussion of the results of tests 
with Zeppelin airships. In which the 
propellers were stopped a* quickly as 
possible while tbs airship was In full 
flight In this paper the author refora 
to the theory involved in these tests sod 
to one scientifically interesting fact 
which can be derived from them and 
which has not yet been noted. 

The chief general question concerning 
these tests Is, of course Doss the nega¬ 
tive acceleration of an airship with 
slopped propellers supply proper data 
for determining the drag of the airship 
when in uniform flight? This can not 
absolutely he answered In the affirma¬ 
tive, the two phenomena not being Iden¬ 
tical In principle. It is believed, how¬ 
ever, that In this particular case the 
agreement la sufficient and that tbs data 
obtained from the test art the true or 
the approximate quantities wanted 



Garage service brought to your door 


Door Knob and Bell Combined 

B URGLARS and sneak thieves are 
prone to enter without taking the 
trouble to knock. A new mechanism, 
however, corrects this little oversight on 
their part, if they desire to come In by 
way of the door As the knob turns, a 
lever Is opera te d, communicating with a 
gong situated a few inches above the 
knob. The lend peals that Issue are 
guaranteed to give the Intruder a bint 
at least of the wisdom of thinking the 
matter over, before taking further action. 


Shino Thou with Etatridty 

A MONG the novelties exhibited at the 
recant electrical show In New York 
was the electrical boot blacking outfit 11- 
lastrated at the left. The principle Is, 
of course, the same as in many other 
fsmtUsr devices of more or lent the same 
character, the steady patron of the den¬ 
tist will surely recognise the flexible 
driving shaft Like the barber’s elec¬ 
trical massage outfit the electrical sboe- 
shlner Is mounted on wheels and Is 
trundled about the floor from station to 
station. Its cost will probably give the 
Ue to the photographer's enthusiastic 
caption “tbs human bootblack will soon 
b# a memory,” bat at that It will pre¬ 
sumably come into wide use. 
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Btriwm In Ship Plating 
[ IU> iM plate* of roctaacalar am 
> fixed aka« tMr edfM or bound 
arlaa and (abject to uniform Hold pm 
mire are commonljr met with In practice. 
Therein bowerer, a lack of Information 
to .old. tha dedinw In unlentaf dlmee- 
utoaa, and tha objact of a raoent paper 
b r Dr. Barnard a lew* reported in the 
London TUhm Bngfoeertng Supplement 
wds to glee mm Information on thhr 
subject. 

Bo pointed oat that the platin* under 
tha “ ‘ ‘ 


lend wff ora deflection, la ooaae- 

_KO of wWteh (Bidet tendon tannperl- 

enced, affecting te naottint at&ai not 
calf hrvtftaadim tdhti. bat hr 
the bending moment which It exert, on 
the material apart altogtther from that 


resulting from tlie action of the direct 
load. At present the determination of 
stresH Is possible only by subjecting the 
plating to exiierlnwnt and making a 
mathematical nnnlysls of the derived 
data It does not appear that any con 
elusive experiment* have been carried 
out on stiffened ur reinforced plates, and 
In only a few Inxtimces have free plate 
areas been so treated. Until compara¬ 
tively recent I> Urnxhorx expressions af 
forded tbc only aid to designers, but It 
Is realised that the results so obtained 
are wide of the truth The uutlior dis¬ 
cussed the effect of fluid proMturex on 
the ultimate Mirras In mild steel plates 
when cmuUdired Jointly with the stresses 
Induced In tin* material on account of 
local or structural bending of the \exact 
Ha a|bO dealt with the question of stiff 
sued <>r n in forced plates, and In the 
absence qf complete cxjierlmental ln\ex 
tlgdflatt'fniiUe an endeavor to tnuv the 
effect of the reinforcement In bringing 
About a redistribution of straw. The 
subject finds special a|ipUcutlon In the 
design of sea going vessels a lie re the 
plating forming the skin of tha outer 
or inner bottom and the diaphragm of 
watertight or olltlght bulkheads is called 
upon to wlthxtund stresses due to fluid 
loads In addition to thote resulting from 
bending moments. 

A Precision Inclinometer 

T HK Inclinometer has been little 
known until recently except to those 
who have had to do with airplanes. The 
army flyer knows It as one of the lnxiru 
meats on the dash of hU plane that In 
diodes whether be Is ascending or *le- 



Turning tbs knob ring* the bell 


(trending and at vvlmt angle, also at what 
ungle his wlngx are bonked for a turn 

An Inclinometer has been recently 
placed on tho market designed for use 
as a precision Instrument in median left I 
Laboratories, machine shops and In 
luiUdtng operations. It lx a skilfully de- 
jflgned tool consisting of a carefully ma- 
thlned case of cast metal containing an 
accurately adjusted gear train driven by 
gravity Impulse. The two dials on the 
instrument indicate degrees and minutes 
respectively, the luind on the degree dial 
moving in unison with the Impulse, while 
the hand on the minute dial is driven 
by the multlplylnggear-traln, causing the 
latter to make thirty-six revolutions 
while the degree-dial hand makes one 
revolution. The multiplying effect of the 
gear train Is such that the Instrument 
gives angle readings direct In degrees 
and minutes with accuracy correspond 
lag to that of a single-dial Inclinometer 
having a dial approximately ten feet in 
diameter 

A very important and Interesting fea¬ 
ture of the design of the instrument Is 
the means employed for overcoming the 
inaccuracy due to bearing friction This 
Is accomplished by mounting the bearings 
In rings which are concentric with the 



Reading angles directly In degrees 
and minutes from the dial 


plvotx and whUh urc connected a 1th 
arms or LlvoIh extending outside the euae- 
r lh« lovers arc provided with knurled 
hfindfox and In uxlng the Instrument, the 
operator moves first one handle and then 
the othir up and down a few times, al¬ 
lowing the Icvcrx to strike against tlie 
ends of the slotted holes In the case 
The combination of the hammer effect 
and the oscillating movement of tlie 
fieurlngx around tlie shafts very quickly 
illmlhafex all retarding effect due to 
hearing friction and Hie hands of tlie 
Instrument take a in ml turn that gives the 
true reading 

Tills inclinometer mny be uxed for all 
purposes where Hit less accurate spirit 
level, plumb, or protrmtor lx now em¬ 
ployed, und u»lde from Its greater accu¬ 
racy, Is a much more handy tool, as It 
Indicates not only the vertical and horf- 
sontnl, but all angles In between Kor 
accurate Inspection of angles It Is a more 
usable tool than the slne-lmr, as Rie an¬ 
gle is Indicated direct l>, whereas with 
tlie xlne-lwr It Ih first necessary to set 
the tool and then go through a series of 
culculutiuns before the reading 1* ob¬ 
tained. 

Attaching the Stopper to the 
Bottle 

T HK Ijottle and the cork need never be 
xcpuruled If the method shown In Hie 
Illustration bo followed. As will be noted, 
the device consist* of u piece of stout 
bent wire, <«e end jmrtly looped about 
the neck of the bottle, the other thrust 
through the cork stopper The looted 
end slides up and down the smooth glass 
surface, as required This simple expe¬ 
dient Is worthy of consideration by the 
chemist, phjMlcist, or the woman who Is 
averse to having her choice perfume 
spilled, especially on good furniture. 



Tha atoppar that ataya with Ha battle 
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SCIENTIFIC AMERICAN 


Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices , Tools, Farm Implements* Etc, 


_ Pertaining to Awoniitki __ 

AERO PLANK WING W K Kuoaix. •» 
Sooth tlth St,, Tueoron, Wash Tbo principal nb* 
J«t of the Invention Is to produce on aeroplane 
kvtnf win|ta supported entirely hr wing mpporta 
extending front the fuselage, and with Mid wfnir 
supports positioned. Within the wing* in such man¬ 
ner ae to ohv 1st* tM ncocmlty of the um of utrute 
■ad may wires, Another object Is to construct an 
Aeroplane in such manner that the winy st re ss 
incident to flying will bo transferred so that tbo 
lever*** with respect to the fuse lave la decreased. 

AEROPLANE—T A- Macponalp, 106 Hamp¬ 
ton Ave. Pate non N J The purpose of this 
Invention Is to provide an aeroplane In which a 
plurality of pianos that normally funstkm as lift¬ 
ing planes are capable of being manipulated to 
form s parachute for retarding a fad to the 
ground In the event of an accident, tbo parachute 
as a whole being capable of quick adjustment 
along the fuselage to occupy tha most advanta- 

gaous positions for retarding the fall to the great¬ 
est possible degree and of maintaining the ma> 
shine upright during Its gradual downward travel 
to the earth 


_ Pertaining to Apparel_ 

GARMENT PROTECTOR - -C, J KRrm, e/o 
Christian Flag A Novelty Co. MonrosvlBs, Ohio. 
The Invention relates to an article to be worn 
upon the person as a garment protector and 
has reference mum particularly to a n-eaUed 
child s bib and sanitary napkin. The primary 
object Is to provide a substantially wa terp ro o f 
article which may be laundered without impairing 
any of its waterproof qualities and eonslrtr ot a 
sheet of waterproof material adapted to a in< 
asrtad between two sheets of cloth material. 

MOOOAfllN —A F Oere Boa 8M Lisbon Me. 
The Invention reUtee to foot wear, and has for 
1U object to provide a sonatroetkm which will 
be strong and also neat In appearance, while 
obviating the usual puckered appearance found 
adjacent the front of a device of this kind. An 
additional object la to provide a construction 
wherein the vamp may be formed to extend nearly 
around the front part of the m oose sin or entirely 
th er eover including the uppers. 


_ Electrical Device* _ 

ELECTRIC BULLETIN.—R. E JoNSa. 42nd 
InfU Camp Galltard, Canal Zone Panama. An 
ohjeet of the Invention h to provide an dcotrfo 
fauJIrtta whereby Information In the pn sesm lnn of 
an Individual may be disseminated among a large 
number of persons either by day or night, the 
ebanaoters on the bulletin board in either day or 
night operation being formed by the manipulation 
of a transmitter of the mune construction. 

ARTIFICIAL ILLUMINATION.—G H ftna- 
knqmam, 1 Ctanriearda Garden Bayswmier, Lon- 
doo W t England. The particular ohjeet of the 


invention la to provide a means whereby the qual¬ 
ity of light derived from an artificial Bourse, such 
as an ordinary Inceadcnecnt elastria tight bulb, 
may be made to be substantially aqnal to daylight. 
The mein objeet is to provide two reflectors, the 
upper redactor having ita rsfleettng surface od- 
ored, and the lower being opaque and redacting 
the rays of light on the upper or main redactor 
the entire surface of whleh is sev er ed In email 
areas with methyl violet, ultramarine, aj^ emerald 
green. 

_ Of InUrrat to Farnrifr y_ 

HOPPLE—E. E Hmurr, «/o Iron Creek Farm, 
Salmon, Idaho. Among the o h J seta of the Inven¬ 
tion is to provide an animal hopple especially 
adapted for use with horses, which tan be 
rosily appUed and removed, only by a person 
understanding Its peculiar features of operation 
Another object Is to provide a hopple which plays 
easily around the leg of the animal above the 
hoof sad which wID not chafe or bruise. 

CLEVI&—W Pomes. Route No. I Aurora 
Oregon. The Invention rotates to a device used 
es a draft ooupllng In agriculture] implements, 
vehicles or the like An Important objeet is to 
provide a device which prevents the eoremuia- 
tioa of dirt, sand and other foreign matter 
around tha lock Joint. Another object Is to 
provide e pin end risvla device which Is self- 
looking whleh will not be materiely affected by 
the wee thee, whleh will bo unlikely to entsk cm 
other working parts, and which 1s easily operated. 
(Bee rig 1) 

.l ..... sr i— ~ -jj ^ i misutt 

Of Gunernl Interest 


I.OCK1NG HOOK.—A* L. Qetsijcb. tt Summit 
St, Bristol. R. I An objeet of this Invention Is 
to provide a device which may function either 
as a keyring, a coupling Hak, or a hanger la 
the form of a keyring It wIB prove amusing as a 
pusste for children. A farther objeet is to pro¬ 
vide a locking hook which wIB be simple sad 
practise! la construction. and ooroparathrety ln- 
; expensive to manufacture. (Bee Fig. *,) 

AIR COOLER.—W n Brora, Box US, Fort 
Angeles, Weak. The Invention rotates to an ap¬ 
paratus for cooling the air In a house or room 
dating bat weather An objeet Is to provide a do* 
vice through which the air la compelled to taka a 
circuitous path and pans through serosas over 
cold water flows, end over saturated moisture- 
bolding pada to oool the air, which finally escapes 
through aa lee chamber and Is directed to any 
desired point. 

CLOTHES HANGER AND PRKB8ER.— Maxjott 
G MoNuklt Tatar*, Gettf, Tha purpose of this 
Invention la tha provision of a hanger which 1s 
adapted to support men s or women's suits la such 
manner aa to effect a pressing of tha skirt or 
trousers. It la also a purpose to provide a hanger 
which Is edjuetahle to aemmssodete tr ous er s and 
skirts of various length* and to bold the mam 
under tension to effort preening (See Fig, *») 


WALL CONSTRUCTION.—J If Manat, Hu- 
mnoao* Forte RUo. An object of the lnveotion to 
to provide a rti nf oroed rtms t ai u which will 
greatly redoes the scot of house baffling. A fen* 
thro objeet to to provide g eeartrasthm either of 
the eoUd or hollow wuff type whkh will be strong 
and durable and may ba ammabtod rapidly and 
ek e s p ly A further object to to provide a type of 
panst-sheped buDdtng blo cks having gro ove d faces 
mtapted to rseelv e reinforcing rods. 

MASK.—F M f e e A S T, Ml Mstntw&taa Ays, 
Brooklyn, N T The tnveutten has for ft* object 


bn** brisk eg assart of the warping gad 
rasktag during the huftdng present The A*, 
trial eantataartffsUTfi pro saat, ffroe fib pro eurt, 
■ PM s i s tH pro sent, seftfttr Ita pro pint- 


BROOM HOLDER.—ft. Caime, IIS E Urt Bl. 
Mew York. NT The t n ve art o u hue fro tty objeet 
to provide a holder whtob to adapted tar 
porting n fi n a bl e ended k roons which p c i mite the 
ready I ns er tion or rromrel of tha brown, A 
further objeet to to provide a bolder of the rimr* 
aster st at ed which can ba mnmtestaied and noli 
at a reaeooabty low print which will be etreag. 


a d apted to ov er He the « 


i of the wearer. 


upper part ef tha material forming the body por¬ 
tion of the mask, the material being ex t ende d be¬ 
yond the lower edge of the liner and body portion 
whereb y to provide aa Integral apron. 

HOLLOW WALL CONSTRUCTION — F 
Heath, 1041 McCormick Bldg*, Chisago, HL 
Among the objects of the Invention to to provide 
a wall construction 1* wUofa hollow blocks assy 
ba laid bortoontally without exposing the voids 
Hi the Monks. The object to to provide mitered 
blocks so formed as to be used at the corners 
which sHarnate with Masks dis posed vertically 
the construction being snob that the voids era 
not only hidden, hot the so nr ss s are toeked to¬ 
gether 

a i WALT SAL TS OF OXIDIZED PHOTAL- 
BINJC ACID AND OF OXIDIZED LY6AUHNIG 
ACID Aft IT ABLE PROTECTIVE COLLOIDS 
FOR MERCURY COMPOUND*—Da. Mabl B. 
WptvsxAMP, 4M Mth fit, Oakland, Cattf. Tbs 
foremost ohjeet of the Invention to to provide 
pur# eollodlal mercury oompouads In tbs dry stats, 
of whleh tha eolation* may be boiled without pro- 
dpHatlon of free mercury The invention rotates 
to the alkali salts of oxidtosd protaftinJe arid and 
of oxi dised tysalbtito arid, obtained out of an 
afimmin from egg albumin, or serum ataumln. and 
their cm as compounds fro med i cal p urpose s, 

FIFE COYER-—W L. OUT, ISM Lincoln Avt* 
Alameda. CaHf. This iaventton retatsa to a 
smoking pipe In which It to practically hapossfble 
for Are to escape or ashes routing fron^ the pipe 
howl to get Into the user's eyes. The object to to 
provide a riotwa she pad aover espabta of bring 
attached to tbo pipe by means of a ferrule, aad 
having a draft tube extending Iongttadlnelly of tha 
axis of the pipe bowl ontdfio of the bowl The 
cover may be easily i smpvefl tar refllfiag or c l ea n - 
tag of tbo pipe. # 

MATERIAL FOR AND PROCESS OF FORM¬ 
ING BRICK TILE AND THE LIKE—-L. JomH, 
»2S Wheeling Ave., Maarie. Ind. Tbs objeet ef tbo 
Invention to to provide a material of a nature 


_ Hgrdwsffi atad Tsois _ 

WATS* COOLING OONSTKUCTJOM FOE 
WELDING TORCH!*—J F OxuaTO and T 
MhmiA F O Box ION, Seward, T erri tory of 
Alaska. The primary object of the iaventton Is 
to provide n wa t e r pooling attanlimant which may 
be applied to a conventional type of tomb w fth onl 
d ep a r ti n g from or m at er la ffy ebeuglag the nriginel 
coostroctkiu of tbs torch A further object to to 
construct tbo wator-eosltag attachment la snob 
manner that water will be earned to ebeutate 
throughout tbo greater length of tbo torch, and 
thus mafias effective sorting. (See Fig. 4.) 

TOOL*—H. A. WvrxgfWN, MIS Fourth Aft, 
Brooklyn, N Y The Invention has for Its objeet 
to provide a tool whleh to prlsmrity rtssliiticri to 
fasUltato tbs adjustment of the needle valve on 
the carbureter of a w e ft kno w n type of ear. In 
wbloh the needle valve U provided with a threaded 
stem having a te al rece i vi n g atot In Its upper and 
and a nut around the atans. A further objeet to 
to provide a tort which wffl be capable of rtrnuL 
tancouety engaging both the nut and tha skit to 
adjurt tha valve. 

TAFER GRAB,—F L. OMOMSin, lit No. 
Bird* Edmond. Okie. Among the ohjsete of this 
Invention to to provide a device of the c hara ctar 
•periled which may be instantly adjusted fir 
different slaos of wire, rope or o chlc , and wktob 
wlH firmly grip the rope or eabta but which may 
be sadly rrieaeed when derirod. 

TOOL.—R. Fauam, Bon IT. Inlbuer Mines, Pa. 
Tha Invention rotates to tools used In ennnestien 
with railroad mils. Aa sbjert to to provide n tool 
whleh to temple end durable, which has a wide 
range of sitjiitemsul. end which permits of the 
bendin g oftheraUIaaayaMoffour dtrestioas 
at any print throughout Re length pp to and 
within ekne proadatity of tto ends. 

SHADE FIXTURE— W McMkau, Beg SU, 
Or sente or o, H a The invention has far Its 
objeet to provide mmheulu In ounnestton wftb 


capable of thorough cementation, under tatross 
pressure, without the necessity of burning In * 
kiln, as to niessmry with stay. A further ohjeet 
le to provide a mea n s whereby s by-pmfieri of 
Mate furnace slag may be utifised In tarmtag 
bricks and tOe In various shap es, tatpnetical in 


shade ptotums for penritting the tends to bo 
operated by means sontemtataf the roller and 











LOODMO HI HO® 0® CONNECTION.—F 3 which forma In th« plp« and again utilise It clotbee and a continuous (rear for revolving the | to «bar the track* of email obstructions, and 
Dowiim* 4M W lMth *U New York. N Y within the press boiler to prevent waste, and to cradl* to expel ibe water therefrom (See Fig I ' mar he used as a brake when stopping the ear 
AaM| the objoste of the Invention la to provide a prevent the hot steam from passim Into the BOX GLUING APPARATUS.- O A Litas. — *— - ■■ ■ — ■ ■ __l_ _ __u. =3 

Mate or eo na ee tof , soaaprtotog two ptotmov their room. Rkhwood W Va The invention relates u an Pertaining to Recreation 

oquhalrat, adapted to be invid to the door and METHOD AND APPARATUS FOB PRO- apparatus for the gluing of pasteboard boxes, and _ AI¥ ^ V _. 

Jamb. Mwollwly and ao arranged that whether DUCING A REGULAR PROGRESSION OF baa for an object the gluing in plan of the TUY KAil way —l f Bun asm, 30 Wavsrty 
the Wait pH* la aesd or not they wlH prevent the MATERIALS IN VERTICAL OVENS.—J r»- covers of the boxes whleh artrr being placed on st - ° tUw * Ontario Canada. Primarily the In- 
teovitoant of the door In any direction with re- mg. II Rut de la BocbefoumuM. Paris. Franco. a platform, aro Uld In engagement until the v ^ tio " ***** ***tM9 the commercial manufke- 

WMt *6 tfc. Ju* ompt th* door b. Ant nnlookod Th. Imatkm roktoo to . cmkui wtont nutod ita U dry Tho appmrmtu. U odaptod tq.op.r»U "J™ «« ■"‘olo tare tor "»»--/»■ -ho rcbr to --™ 1 * 
go tlMt * oir bo nraw or Morad la IU latndod to th, MMO Invmtor. whleh oonMoU of tho tao an bOMO of vnrlou. ■!«*. “ f * •“bwnntlnl reduction In .In without wnkon- 

fMkb. 5 o*. to ■"» bn th. d,n.him y aroUn oUn- 

nmet-* w bmitt, til B. FrMMOBt allow of «Mrtlac ■ no oonridonUt pnooan Mnllr.l Dmlw. _ .J ___ „_i-n— . 


WUKClL—A V lfiMMftY. SU B. F mm out allow of exerting a very oonetderable p ro — i re Medical Devices 

8U Stnekton. OaMf An obieot of thle Invention upon the upper portion of the sod. By the pres- - ——— -| 

to to provide a wrench whleh to of dank and eat Improvement the material to ootnpr—rd and DOUBLE O! TUBE NT BYRINUh — J K 
datable ooastrnetlou. whleh exert* a proper grip- /breed to travel through the ovens and to be die. Mitcusll, fi21 Cowart! Mace. Memphis Teun 
ptng nation upon the work and which Immediately charged therefrom, thereby permitting eontlnmoua This Inventiou has for It* object to provide 
Tsepond* to the control of the operato r during the vertical ovens to be diseberged with et toest as g device of the character specified by means 
■pibf, gripping and dtoeugagtag phases of Its ntueh sum as tho discharging of ordinary dlseoo- of which thorough irrigation may be bad 
igiwelkm tinueus borisontsl ovens, at tho same time pre- with thorough drainage, and wherein with the 


EXTENSION RULE.—F H. F tarw i w 117 W ****** **• °* ** 


uf a substantial reduction In size without weaken¬ 
ing or detracting from the durability or eUractlw- 
ncu uf thf toy and to overromtt the common trod* 
nnry of the cars to Jump tho track by providing a 
form of supporting wheels, and a roadbed with 
which tbs same will enact. 

Pertaining to Veh icles 

ANTISKID DEVICE. O 8 Pulliam Ktth 
floor Ringer Bldg New York N Y Tha prt- 


IMCh It, New York. N 


The Invention ha*| TUBS CLEANING APPARATUS. —3 


■jlingo In place In tb« cavity tho Irrigating of th * | nv « n tUm Is to provide s de- 

eolntion may bo permitted to waste or may be rlev [<fr DM wlth wJm . Ja of vehicles which 


returnee more particularly to an extension rule Wmitu and E. J FlAHKUN. Hayden. Arisons, directed Into the cavity through tbe spray u permanently stUrhed to the wheel and I* mova- 

|* which the ekngatioM of the rule la obtained by The Invention partieohutr relates to an apparatus bead blc into and out of operative position with the 

mowing the vsrimm parallel m e mber s composing for removing male, stodge or incruetant* from the — -- tire or traction surface of the wheel Another 

the rule aafcUr An objeet to to provide s rale tubes or pipes of eurfhee condensers. holler*, p^ mc Movers and Their Aeceanoriea u provide means by whleh the traction 

which to adapted tor mtosur tog Inaids dlsten- heater*, evaporators, eooton and like devices. ——-- ---Increasing rimumts are locked against movement 

Mona, and to* so calibrated that the dletanse be- An objeet to to provide means whereby either PROCESS AND APPARATUS FOR IMPROV- In both their operative and Inoperative positions, 

Squid, ecmt-Bquid, or particles of solid matter qiq COMBUSTION IN EXPLOSIVE ENGINES. The device may be used with pneumatic tins with- 

era drawn through the tubes by metlon or par- w Halks «nd A. Hum, 10« William St., out Injury to the tire In any way 


tweau Inside sttrtoeee may be laid directly on the 
rale. (See Ftg. I) 


BUTT-HOOK. — G. Vala* Marshfield. Oregon ymmxxun eBeetually etoaa the interior of Hew York, N V An object of the invention la TRANSMISSION —O fl Ppluam MKh floor, 


This Invention rsto tee to books used for healing 
bags when the log to engaged by a wire rape 


, the tuhea without da m agi n g the earns, 


to tttLUae the large quantity of beat represented g| nff cr bldg New York N Y The Invention r*. 


HOT AIR REGISTER.—J L. Ellsumm, CUntou. | by carbon monoxide In the exhaust gases of an totes more particularly to a driving mechanism for 


known as the riwtir The object to to provide No.—An objeet of thle Invention to to provide a Internal combustion engine, by introducing oxon- vehicles of the self-propelled type. The primary 
a book of the eharaoter speslfled whleh saaaot regist e r adapted tor use hi eoanaetion with the toed oxygen or none along with the explosive object Is to provide a driving meehanlmn for 

fn rrT[n unfastened aeetdentaOy and which Is net so-called plpelasa fur na ces, the register haring mixture uf fuel since osone Is a much more active motor vehicles In which various speeds may ha 

lWUs to fc**nm* foul id with mud, brush and the means tor sotting off the view of the Interior of oxidising agent than atmospheric oxygen and obtained without the use of the transmission 

H)ra and whisk my he readOr ettaebed and the main oooduit of the furnace from the room therefore all tho oarboa monoxide will be com- mechanism commonly employed A farther object 

runiHiiI into whleh the eondult dtoeharges. and in addition ptotabr burned to carbon dioxide with a result of is to provide means for supporting tha propeller 

_- r _ _LJ wBsvmf * , ww.r.w - ■ ■ to ewtthuc off the view give the regtoter an appear- Increasing efficiency of the engine. Tbe Introdue- shaft In such a manner as to permit of the fora- 


demon tary carbon on the walls of the cylinders, 
the piston, and the spark plug 
SPARK PLUG-R W Moom, 706 Rialto BUg 


AUTOMATIC GEAR-SHIFTING DEVICE. J 
K ntKCsr 1143 Syeamoro Bt, Ban I Ails Obispo, 
Calif Tbe Invention to designed mors particularly 


- r -II wWWWrrft a j Upnxrswa. flr^iard w muni un us vww kit* sn «w w » ■« insrwiin mwiwv «« uw »»»»"• * mwii iu surn a manner as w permit 01 w*o iwv 

Park W. Y Tha Invsafhm tJsforito object to atuM 01 Nrangth tion of oaone will also prevent the formation of going operation. 

pmrida a edehat wraaeh baring radially adjustable ' i n ii 'w » ^ ■■■ ■— riffnentory carbon cm the walls of the cylinders. AUTOMATIC GEAR-RHIFTING DEVICE. 3 

Jaw* whleh permit the wren* toaemauaodate (t- Mmekhto* tnd Mechanical DcWcea the ptoton, and ths spark plug Kikkot 1143 Byeamoro «t Ban IaiIs Obispo, 

Mg ts mats of varhau dm. A furthsr Tib lift fa ~ ~ SPARK PLUG - R W Moom, 706 Rialto BUg Calif Tbe Invention Is dsslgnsd more particularly 

t* prwride a naitffr —*fa*tefrf> leinlweleei whisk HAIL DRIVING AND BETTING MACHINE. Rt Louis. Mo. An object of the invention to to for use with automobiles of the class using sliding 
wfll be etridgr and durable, aad not until/ fra EWW, Itt *4th BL, Brooklyn, NY An Cb- prmr Me a spark plug for internal combustion gear speed changing transmission Its principal 
wa J i, Rg ordtaarr eoaret ot ansa j*** tha Invaotiow In to provide a manually Mjr ]ne* which may be quickly and conveniently object Js to provide means whereby a predeter, 

jinuusrwurs t iuj awn mr xvsra w a °**n*aMn machtnn fur handling parquet nails, mah etosned without the use of tools, while the same mined change can be mads by the action of ths 

u «• mmomif need ta toying floors, and to b I utaltod upon tho cyUnder of the engine, and dutch pedal controlled by a dial or the Uke. An- 

r7™* provide in sa ne associated with the machine for without separating the elemsnu of the nark othii object to to replace the shifting lever now 

yR?* 1 ?. * ?*.■_ . *!_* V? auLunstinlly feeding tha balk. A further object plugs. In use with a mechanism c on nes t ing directly with 

*7* zT* - Bnk to pTO,rW * * ^ aecompHahas the purl HEATER FOR INTERNAL C0MBU8- the shifting rods, or forks where the shifting rode 

Jr?.# 1 ??? 1 JL tw. dHvlag a«4 setting operation at tbe same tima, rngINKS—U A. Couch MO W lMth are Incorporated In the cover of the tranamlrnkm. 

riSrtrafr *** **• tWw * St. New York. N Y The formno* object of (8« Fig 7 ) 

ITmraUx M l emis■ silne PUMPING DEVICE.—a K. IABIW, M» Getse the tovenUon Is to provide a slmpls etoetrically DIRECTION INDICATOR FOR MOTOR VE- 

w n f __ i4| .. Av«m Brooklyn, N Y The Invention partleutariy operatod foci hsatcr, which consists principally HICLRH.-T A Bsrrr Pittsburg Calif An oto 

R UMWT. Bog 41a . Haram« ■ow*. ^ to K rimpto aad sffielmtly operated pump of a wire resistance disposed across the currant jeet of the Invention It to provide a means by 
Th* Meral Object of the mvmXkm to to prwy * ^ tho rotating type. An object to to provide a of carbureted air for the parptms of heating this which the driver of a motor-driven vehicle can 


•lari trap frith eprtn g s etu at sd jaws nfeptod to 


of the rotating type. An objeet to 
dwriee which In a simple manner 


air before It enters the Intake manifold. A further conveniently Indicate to the driver of any other 


riwra th# gntoMl' One of thaprta ripal sUvi ^ aqQ{ ^ Huoogh the pump as a rasuR object to to prarids an rieetrie rwtistoBee tbe vehicle traveling In the same or opposite dlrae- 

gbjerig to the pTOvWn of ******* "* ttf Mf“ of aa appEeathm of the eentrifogal action taking wires of which are no flne that tbe flow of air win tion tho fact that ho wishes to stop or turn to 

fa ptoee fg the rakrilng rsraptaefc. The pump m sot b. Impeded. the left or right The drvtoe Indicates the eourae 

*w*toM* to tte «raho« « wwran % power, aad to eom- -* *• Pursued la front as well as In the rear. 

A* to tal Near of tha jaw* U raoa as lhe raws -* ^ m ^^-«# nerta. * ■—_ * ^ the device being actuated by simple meofiantoal 


ptoee fa the misting r esep t e c to. The pump n- not be Impeded, 
quires a mtahmiss amount of power, aad to corn- 

Mw hara sanaa into stoasd psattioa. mmahm ‘ u *"■**■ Railways ana i neir Accmone* 

w noi.T^pgiRira oou and chuck.—P Da- nwu * 

MATHA, Ottftoo, N J This Invention retries to SUPERHEATER -W O Lswxw. M Braud- TIRE CHAIN -M U HamraapN, s/c OaI 
HPOtUll Wl jdgjPflg eoEspstht# norm aad ohu*Vs for ess In the menu- way. New York N Y An object of the tnven- Faithful Ranch Moors Mont. Tbe Invention has 

HRAY DEFLECTOR AND DRAFT CHEAT- Uftnrt of pneumatic tires. Its objeri Is to pro- tion to to provide s superheater for locomotive for Its object to provide a chain which to easily 
IM6 blYtOX -A L AavraaMf, t)4 flpsnssr Bto twt a enra aad shuck so eoastnwted that while boltora and the Hke In which the rteam-earrylng appUed and detached, and will hold tbe whoti 
AratoMfo Otia Tha Ui ■sUmi has jaftitstor infolding pa sffesths support for the tire while elements era loss ted In the Are box above the from slipping In sny direction. Tbe ehaln to com- 
NflMaha* to a dsrtse to ha ptoeed aver a burner pafidlng up the earsam and the Isbrto into tin brick crab and connected with headers outside of posed of a asrlss of links sash of which m. 
♦a t TltiH Ar ntoMaa futi snshtng stove to sow- thr m ftt «E pormR ready dtoeagagement of the the bettors and provided with autmnatto damper situ of a pair of plates spaced apart from eaeb 
Bintlai* aad hlRilfr the flsma. Aa 'ohject to to built-up tire from the sore with s minimum effect eontronin* mashsalsm which admits air to the other and adapted to extend transversely of the 
, gixx I. m ■■ not'nrtof that the e -a the part of the ussietus aad with a fiehan— space ooeupted by the superheater when the tire end eonnectod by an open framework of 

-aZIL <rMt e a —**— drawing iumIn of the tire. throttle to rioecd and the stsam-earrylng elements cleat ban, whereby the tin wlH not bo lujand 


Railways and Their Accessories 


SUPER HEAT EH —W Q Lambom. 60 Brand- TIRE CHAIN — M L. HammaoN, e/e 


■nffspelbto sons aad chucks for ess bi the maaa- way. New York N 


An objeet of the tnven- I Faithful Ranch Moors Mont. Tbe invention has 


arattato aad fctsffsU* too flame. Am Okject is to built-up tire from the eore with a minimum « 
p eerifle aAeriee Whfttii la ee m iM r sito l that the M Mm pari of tbe operator aad with a mlnh 
EMMS of ferns «£3 eraato a sas U su, dnnriag dtotorttoa of the tire. 
im hfr t s i wra ths bornto aad the fetes, while WABHING MACHINE AND GEARING 
Mr imisidlgtn with fee flame aad Is i wi nM SAME.—F B BUras, AM EhtU 8t, Denver, 
tffR—feT fe th* Atom ef« *t m sto t ra tofi Is t mil fl s fi The lavqator has been granted two 

feto* of grihk hrni vfem. patoats relating to tha am subject matter. 


WAEHING MACHINE AND GEARING FOR •"^prarant lajnry to tha dmranU to las a raauK of eonUmmd nan (flee FI. 8.) 


ths hmt of the firs boa 


TRACTION WHEEL. — a H Bcahlaw tM 


SAFETY BRUSH BRAKE FOR RA11/ROAD Fulton St. New York. N Y The Invention ro¬ 
ll OTOR CARS.—A C TAUXRt, Relay, Md The Istss in a wheel capable of use an tractors or 


feik GOMdDNSSR FOR CLOTHES one has for Hi ohjeri tie provide a washing invention relates more particularly to ears other power devioos and vehicles, aad has for Ha 
% y** «» ffuMmlk Am. Ia*g i—h^- wfth a slothes sradM mafe strong utilised for various purposes, (nclodlng the In- object the provtofom of a canotruetlon whmtn a 
oLT w r I^Trin\f «ha 1 1 -,-rBT— Is to wira mmh hot given a eorrngat*f feape to pro- spectlon of railway llnra, the Invention being enmnaratMy wide and long base to provided at 
ntitoMM JLafeito to luUlil stoea pay daea a wash-heard sfftoti fee grtodto has no to- appllcabla alike to manaatiy propeHod cars as all times so as to support tha parts on eorapara- 
ra^aflfefe^'rimra slothm uto and heel togtor rads eT prajtotipue whleh would trad to well as gaooUns ears, whleh art of light tivsty soft ground. Another object to to provide 
^ -krar-TT e t asfltotiM fed earns the ilittin to hoeerae mtgagtof The other weight as compared to ether railway rolling a wheal which utilises ptootaHy mounted shorn 
uS/TiTi? A frillirrirT"r M to peurid* tav—tleu ptrafem for a m u Uto tod drive geariag stotfc. and easily derailed by stones aad otter and means for holding tho ffwao tn peeHtoa eo 

ecwfeMfefei(feFeeMfeting fee elefem walls se ae to wafe the] smell articles. Tha davlea may ha atiUsed 1 as to engage and atoo toara the ground iwuBly 


snesv-i w n y erre nwr -mu —< 
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_P ertaining f# AmnutiM_ 

FOR COOLING THE MOTOR* OF 
AIRPLANES OB DIRIGIBLE AIRCRAFT*— 
11 R. Gotot, M Ati&m Jwua Jura, Pari*, 
France Tht> Invention relates to a cooling 
derle« the arrangement of which rfficti to & 
alnph and certain manner th« Internal veuti 
lation of the shell or cosine of tb« apparatus 
uaad for aerial navigation, airplanes, dirigible 
balloons, etc, and also affects the perfect 
tooling of the motors for such apparatus, by 
permitting the utilisation of the direct aetlon 
of the gtffd of the airplane to cans* the hot 
air Inclosed in the chamber of the motor to 
circulate 


FLABHIAGHT.—J. Yntc*. 7*tb At, 
Brooklyn, N Y The invention t*rtfaal*rly 
relates to a portable ietelight In white con¬ 
ductor aeons Is prov id ed, associated with the 
battery and independent of the dull to be 
insertlble and removable with the battery, *• 
distinguished from a conductor atrip on the 
shell at the interior and which U likely to 
be damaged by removal of the battery espe¬ 
cially when the latter “ f ra m es* to the ebelL 


Pertaining to Apparel 


•OFT l OIjLAU KAJITKNKIt —L Ksitss *}o 
Ran Fastener jOo., I*rovidcoce, R. 1 The Ob¬ 
ject of this Invention Is to provide « col Ur 
fa—«iog device which combines with clamp¬ 
ing menus small spun which function to en¬ 
gage the Inner side of the collar wings and 
anchor the device to the collar without tearing 
or otherwise defacing the outer surface thereof 
A further object is to provide a fastener which 
Is easily associated with or removed from the 
collar 

_ Electrical Devices _ 

•TEAM WALLPAPKR REMOVER —A W 
TUOUU. e/o Tulsa Hotel Tulsa, Okie. The ob¬ 
ject of the Invention la to provfcW * ctoam wall- 
paper remover which la erif-eontahicd and of aha- 
ple and unitary eoaxiruction which elastHsally 
geaeia to s Us own steam in a convenient and en¬ 
tirely safe manner, whlsh applies the steam to the 
wallpaper ao that the stea m perme ates, softens 
and loosens the same to effect the e owpte te re- 
asovml thereof 

FNBUMATO-BLBCTRIC SWITCH FOR MUSI¬ 
CAL INSTRUMCNT8 AND THE UK*.—A, H 
WnxiAga. *817 W 44th St- MlaneapoUs. Minn. 
The foremost object of this Invention U to pro¬ 
vide a pneu m sto elec t ric twitch to be naed In op¬ 
erating musical Instruments such as organs, pianos 
and the Ska, The device la not limited to the 
application to organs having no key*. but la alao 
adapted to Inatrumanta having a pneumatic player 
ac ti on. 

LAMP,—G R. VlLUumr, lies Uatveretty Ava- 
Mow York N Y The Invention r el ates more 
particularly to electric km pc. aa object being to 
provide a lamp which employe but a single elec¬ 
tric bulb and which fuuetione to nominate the 
room as well aa give forth a dlffoaed light for 
reading A further object la to provide a table 
lamp In which the light frees an Incanrlwcent 
Mb la deflected upwardly to IHuurinate the room 
aad diffused downwardly to prevent glare to the 
eyes of them mated* 

HEATER. — L. A. Taotikou. 411 Greenwich 
Ava. Gree n w ish. Conn. One of the prlnetpal 
ehJeeU of the Invention la to provide an electri cal 
heater eaperfaBy derigned for warming confec¬ 
tion batches, the ansae Including means for regu¬ 
lating the degree of heat and eootvolltag the pro- 
Jostles of the beat imya to concentrate them upon 
the batch whlls working the bom A further 
abject la to provide a portable heater which Is 
ctmpte and Inexpensive. 

ELECTRIC RAZOR—J A. RaMicown, 114 So. 
Granite at., Darning Mew Mexico. Among the 
forenwat objects of the Invention lc to provide n 
•oncavc moor of the ordinary straight blade type, 
with electrically op arafa d nan for giving the 
Made a swinging enttiag efcroke In eontnutfatfae- 
tion to the paraM or “chopping'* stroke which (a 
aha re st eri stic of electric rasors la common use, A 
further object Is to provide n nuor wherein the 
•awn t lng mec han l — U so I nm ee d In the handle ae 
to p t s«s nt n gre e e ful appearance 

AUTOMATIC GALL SYSTEM FOR HOTELS. 
—A. H. Hnvaom, addrsas B. W Coulter, ■arc 
U f. Elaotrlo Pr eda te* Oorp., Duluth, Mlun. An 
object Is to provide a caO ay si am which nsay he 
readily applied to an ordinary telephone system so 
that th« same circuit wins eaa be need for the two 
purposes. A further object to to provide a system 
which embodies * master dock, wkerehy the eel 
appurutua may be set for ralHng tke runts at pro- 
determined times, and whereby the catted go se ta 
can cut off the si gnal , or u h er tey the garni can 
signal to the stork 

CinOUlT CUNTROM I NO TKLRraONK RE¬ 
CEIVER RI7PPORT —J B. Firuxa, Ualoa 
Bldg., Newark, N J ThU Invention relate* 
to desk telephones. The object la to control 
the switch n urban tom by ao extensible re¬ 
ceiver support of the tony tonga type gad car¬ 
rying a receiv er at Its outer sad, the receiver 
senwrt when to folded pouHioa opening the 
toirphone circuit and when moved Into «g 
tended position closing the etoonlt for the 
tmusmlseiou of mmsegse. 


Of Intimi to formes 


APPARATUS FOR TILLING THE gOIL-C. 
C Oook* c/o Rtvldge Land A Navigation Co., 
Mosktcn, OaMf The I w v n ti oa has reference more 
perttcakrty to an apparatus which has a rotating 
element adapted to dig e limit, eat up vme t a lli c 
growth, and then return the sofl to the trench 
An object to to provide aa apparatus la whlsh 
the weeds, eorastalka aad the Mbe are first pr essed 
flat to the ground, are then sot into ptoocs, e 
trench dug and the loose son from the trench with 
the fragments again thrown hash Into the trench 


la normal parities Vritt to 
differ bat toghtfa famt the 


ATTA CH M EN T om^MUDTfl CAR* 

RIAQRflc-F, haaa, HI ito Aik Adtorto, UL, 
N Y The primary attest cf tods tov m iti ea to to 

which to adapted to to raadfr sttoihsl to tie car- 
rtoge aad move thwe ghta B fa a further objest 
to ao construct the dyrtoe that the carriage la 
whlsh H to attsshsd wtt not to eUhJasted to mda 
strain due to the aamyfag of the extre psmmpsr 
CALENDAR^-A- 9 . MMtaPta fit M Y* Werid 
Bldg. Mew Yctk. The gimiat Object ad Um 
I nvention to to provide a fisepshasl mlmdsr off the 
type In which separata adjustable means are m* 
tided far dfatoyfag, i mpee U a rip , a day of the 
month, tbo name of the wasWtoj r, aad too name 


mesne for dfaptsytag the toy of too month prnml 


CALF WEANER^—F ft 
This Invention bee for Its i 
vise which la of extremeb i 


T, E waawto h, IB. 
t te provide e de- 
i aad Bght weight 


fseture end which wttt not work injury to the 
animal aad to entirely humane in aR respects, 
ahbougk effective la use. The device, which Is 
In the form of aa aluminum mo ut h p l ai n to sup¬ 
ported by the nostrils of the satmsl. 

ATTACHMENT FOR TRACTOR WHEEL*.— 
K. L. Rumskt, R. No. 1 Box A Mttaden Kane. 
Among the objects of the invention to to protide 
an attachment adapted for tractor vrtooto of any 
character aa. for Instanea, binders aad the Uke, 
wherein the wheel earriee a se rie s of stoats or 
entire capable of being ex ten ded beyond the rim 
of the wheat end normally spring held In re- 
tr e ated position, with mesne operable from a dis¬ 
tance, for moving the skate Into np ci atl va peti¬ 
tion at any part of the wheal which la —yg*"T 
tbs ground. 

KICKING BOOT—W NwiteOX, RPD No. 2, 
Walcott, N T Aa objest of the Invention la 
to provide a device which can be readily as¬ 
sured to the hind leg of a cow to prevent 
kicking. A further object la to provide a boot 
comprising a splint extending acmes the Joint 
and at the front of the rear leg of the cow 
and provided with an arrangement of straps 
which are passed around the rear of tha Joint 
and secured to effectually maintain tha shield 
or splint la position to prevent the nee of 
the leg for kicking. 

_ Of Qcnural la Urate _ 

TWIN! HOLDER.—W and W A. Onuxinm. 
17*8 Highland Ave, Portsmouth. Ohio. The Im 
moti on has for its objest to provide a boldar 
wherein bags of various slam may be stored to 
he withdrawn when desired far use whereto prao- 
tieaUr eh the msec witalu the holder to utitteed 
to the beet possible advantage, and whereto both 
twine and the various atom of hags are ss n a sM a 
from either side of the bolder 

•PRAYING NOZEUL—W Un« Taaacnritte. 
Pa. This inventor has beta granted tore patents 
of a she liar mature, the object being to provide a 
spraying nomto d e sig n ed tor um to eoane s thm 
with ref r iger a ting apparatus and ti»e Bfa and 
arranged to insure a thorough sp r mytug a# the hot 
water or other UquU Into tha air to effete a irnpM 
eooUng of the water tor reuse to the apparatus. 
Another object to to penuH of nudlly udjuritoa 
the nomto with a view to spraying the fault In 
either fine or scares mist, aad to yretids a 
equals which to very atospla aad net fickle to 
get out cf order 

FLUE SCRAPER. — E. Asm. »« Mate ft, 
St. Joseph Mtoh. This Invention retotm to the fine 
scrapers cf the Had used to sommstiou wtth hotter 
Hues. The general pnrpom to to provide a semper 
hating Interchangeable parts, many cf them atom, 
and thus admitting of standsrdtostiou, the variene 
parts bring so arranged that fa the long toll de¬ 
vice they es n e ittuto a semper hating luualdteshli 
AmlhOtty aad adaptaMttty* t ag e t hs r wRh a high 
degree of efiViisnej 

POOKRTBOOK AND THE UKRr-L. Lasmtm 
INI La rentals Ava, Bronx, N Y Among the 
object* of fee Invention to the ppiv U tog uf n een- 
e U we tto u whereto the usual foMfag or aguflui 
effect Is prodneed at the ends of tha peofeotWek 
while the a mount of high priced tauthsr to re- 
duis d . Another ohjoet to to protids a pookedheok 
of mb e l e n tto B y the unul apprn mu se. but wtdi 
folded end to m tom fadapoudeat of the oeuttn dr 
body part. 

OONYERSTBLE rU JUf l T UR R. — T. HamSt. 
East Norfrik, Mtoto Tha chjeot ed tha to tomfioa 
to to provide a ptom of farsdfaie ef the tosatto 
spetified, whlsh my be eutebto and pdh 4uw- 
verted Into a eoda, Me a esR havM rid* and 


PRICE TAG HOLDER—A. H. Muwveaf^ M7 
BeUanea fiU Beaamoat. Texas. Tbto to veattoa has 
for Its obje s t to provide a d grie a ef the s h a rt riir 
speeifled adapted for eoaneeltoa with the hangars 
of ga r as au ts for earrytag a tag RMh date thereon 
oenoemtog the —nueut earried hr the hanger, 
aad which mgr he eaeOy attached to the haagert 

BED SrEIMO AND AUTO OUSHZOM^-A. F 
Smut, Nehawfca, Neb. Among the oh J ests ef the 
Invention to to p r ov l do a s up por tin g apring ar- 
reeged to obtain a m a skweto of rarittiSMy and 
eushtou ln g tffash and w h m tin means are pro¬ 
vided in swnemtion with the main spring, in the 
tona ef enxlltory gHan at the top ef the main 
spring, for k tiding the xaato spring* to proper 
tototiou with respect to nto other wkfle at the 
earns time permitting them to yield totermtty 

ELASTIC AUTOMATIC ADJUSTABLE 
BLASTING SHELL—R. L BOWMAM, lift 
No. A Xsoutiln Tens. The to ve atto a relates to 
eheUe for btoettog to seal mtoea* rook gaantofe and 
the like. The object to to provide a shefl ef onto 
•hamster that afi the re uuU ems uto ef the eoel 
miner or other near are met, end whereby any 
d i ffe r ences to the stoe or depth of hob* or tha 
■ m o unt of powd e r needed tor a eertato toad are 
autnamUmlfr ananged tor to tha eoce ti wettou of 
tho ehei. 

MEDICAL OOMPOUML—J H. McCUVW, IN 
E. 4tod SL, Chicago, n. Tha ehjast ef thto 
Inveuttou Is to pretifie a eosepound emastolbr 
adapted for urn to the tr ee tm m i of neasahda. to 
be used externally The compound Is composed of 
the toffowtog Ingiedtoutoi Mash g nn - po wder. chlo¬ 
roform. bmf gall and alcohol. The complied may 
be need to the auae manner as n ttntomnl so any 
part cf the body 

PENCIL ATTAC HMEN T . —H. W OwiX, filfi 
W diet Bt, New York, N Y This toventton 
retotm to atta o h mon u for pone end pensile 
■ud pertains perttoularly to a duti es adapted 
to enpport one end of tha pea or peetil to 
which It la attached out of eoataet with the 
d«m or table upon uhfteh the pen or penoO 
may rest Tha primary ehjeet to to otfaatnset 
a devtoe which may be attached without ehaag- 
ing the oonstrastloa of the pen or ponolL 

PORTABLE HOOTOU-tt. Buu, lfifid W tlbt 
St PUea, Chteago, m. A* object ef the In- 
vsatisu la to yi wridi a portable butifflng 
which when emsm bl ed 4#ea net took Mho * 
portable bnlMtag but tike m bnOdlng of regu¬ 
lar eositnuttooi by Jofatoff the different Anita 
together to each scanner that the Joints are 
not no tl md. Uto unite are Mmti to totem 
lock one with tho other, no there to noeeml 
fated very little hettiag of tho diffegmt mm 
Done white may he «vtte3y aeeombtofi, and tha 
Inner and o«ter walls provide a dead air 
toaam 

PIN TICKET^-e F Wins, MB W. flfitfh 
Sl, Mew York. N Y. Among the ohjeato <* 
the tormtton to to provide a ticket wUeh may 
be appUed to a gapn—t to euoh manner that 
R Is ncemmiy to Ite m tha tielte te s v fis r 
to r teso t e tha Mte; a farther object to te 
provide n ticket fa white the p ete te d ted* Of 
the pirn ate concealed and eoverefi aa thgt 
oat kaPdSsc the E Wteea t 1* fa no dengar of 
■cratehteg M* land* 

COMBINED 4MSUI BTRAF AXD AMR 
SUPPORT.—A. Poannx, 14* RooMteff Hv 
BrooUy&v X. Y, Tha favaatite tofatw to teg- 
porta tor. as* jM «* famrt to Am arihnged 
to efamlfanfoteKy hp|4 np tho arte and 
the aaktor and ta prevmt CM *tet from 
within the Am 'thereby gtvfag th 
ooatiori to the wearer e te e etott y whte 
Aa object to to tefliM** ** Abkjh fitot 
arte enpport tote • Mateo to^torr ^ to tetote i 

■4gtfA3Sa8BVte 

Ttetieu to yrWt^farftefto bto to eate 
naetto. MM* * htotototol VW# 


tha M«» 

te ton^te toto teMte teiteBt^toteite* to 
totitedwtot t li oa f hetog ttefi te ftete 
ef an ilr abto gteMMlMt mmdtor white 
tttefftemtoof Eto hteAteAOkterteteptot te 
iacitmA Boritite wlthote dteger te ten tmfa 
e vert ar nfaff. 

ARTUnoUL Ktett UBt ANft «»- 
LhB ABHCUtodk IT. •**“ 

teWWto Tho ekjeot of the to. 
Ftetite to to intehto te artttetol h*dg% town 
or etosffav tettoto at to tenge — 1 tings or 
tor * an >" M to te ytop i gm, Another objfte to 
to *r*nie te toeeidtaty atrteg ted d em ti ds 
teteetteo white te be mdtiy mm tite 
A n othe r object to to p oc mjt te ten muufeotnto 
of tho a to toto *it * emu* inti t a t/ tots aooc 

NETtopD or CAffTiNO—W p IdURft 99* a 
nth it, M«W York, N Y, JJTh* luyagtim to* 
tatea to a m a tted of meting whetoby a mot**' 
Me member fa the prose m ef betag termed to 
rigidly mowed to an already f ar m ed mem¬ 
ber, th* lennmtiim embadylag tereagth and 
fim gripptog gifftite to that the owe mete 
her would not uemtaaBy b seems delate ed from 
the ether It to primarily intended tor pee 


roles, etc. 

nciRCTKPte-A. Qe wer ajttot.dU MlTthgU 
New Tecta N. 7. Tbto tomstirids to mgmtote 
vMuehto In toe setsmtisettnn of bedkwge andemer 
tom pasta. The Alto ef the fxvmtis* to 0* 
provide an tmsiHiUi white to Jrighbr r^~T-irw 
fa tamste* and when fasti to an fafeefad teglem 
wil remain la pheo tor tong fab* ef ttofa 
— T r —p r ar rnninilng dilitoimlel 
fa the health of hams hefagn The JagriOmfa 
are as Afgowal Znrd » peris, seen l part, yetew 
*mfa1 pewter 1 pari, te* gsoaa paint Rtiudor 1 
P«i 

TOOTHBRUifL—a R. mm»> srsnut 
Tease, the brventiou retotm mn puitieriarto 
fa the iqte l a h eeded type uf brute sdselsd fa 
otoan bote sMm cf the teeth and tho uNUktam te 
the gmne «t the nunc time. Aa tejeet te to pra» 
tide a eonetrnstioe wfarefa a fauM rtonty mefam 

of the twe halvee te tha brute mar be tehtete to 

bring the pr em ni s an tha tip* ateug tha gum 
■mrgtan whom pertoet rimming to mate fa ha 


CHECK PROTECTOR.—J. J ptom, uddrem 
•award te e n e b e n , 44 Oouri fta Brmktpn. N.T 
Tha tav c att cu utem to pmvito a teafa pwtetem 
white w» primarily be ef ante u ehmrte eom 
teaerien «a to pm* ef fee being gteeed mm 
the market at a aomfaul figure. A further te 
Jest to the c oarimeHm ef a tierirn white tea ho 
■riwrir ttte* ted eempeet fa that * may he 
curried to the psteel, tot » abate ynay be 
mushed to pr even t the amount bring attest or 
the written amttsr dtemwtee eINted 
corr Bosm-A. K wmm», m Hu*- 
sm R, New Yerit, N Y. The tnecwH— pen- 
trite mompartteriartr to n duties tor mppeerim r 
la n visual peritim rf-nTgnplis4‘ mto bates or 
rifar aw. ft to ten primary tejeet to provide 


meet to the espy curried, and menus by white 
mmwMte te the muthm may be udlmlte to 


NON-iUr DSFIOL-J a Emnnm* ndtomn 
Rribeu Zerimhb fiU W. 11*01 St. New Tecta 
HY. The toveattoa retotm fa e detim emn- 
Pririaff b erntioa eng white whua to pm fa 
ateurte ^ uu article te fuy itus ai tor men or 


tag TSSSL uetiaa^euTtef V Atood topfavriit 
to pp ing, Add cm faring n vent Mist atee- 


r -rr Tv - ff ff 


ttUr<-« *Mt 14* Vat 
■Nafc Htt 4a <4»nt tt «h, k 


•ee * ,u nrwui i uo 
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ad Mwriaf Em dottvar ateun or 
In taMos u at tnatanoi. it apr 


M rite s of Mm 4 
last Is to tflow 4 
othar Arid la a 


BROOM.-E Cum*. II* a. nab flL. Haw 
y*i M T The tevoution mart puritantarta 
nMn la Ih^Ii —ill tamocas whtah art sap* bin 
•# mutual aa that both and* stay ba wad aad 
Wen raauR ta aaonaty to*tbe mr An ahjeri 
la I# pi wMa a India andal broom Mat an 
am——6 4 aom or straw wl wahy Dm 
maritar anda an at tta outer and of tha li w, 
and the tUakar anda at tka totenaadtete Krtka, 
wfcm* ttar art clamped together and ocutraotad 
•a gte* the deelmd flan at Ml ends. 


AUTOMATIC GAGB^-O DoL. BanovAaa. U« 
Ascend St No, Great Mk Moot* TMa lma> 
Uw rotate more partteutarly to anew l a dgwl to 
beam! on Itao t ypo anws, aa Object bri^ to riJn- 
taata m dr n paw Ma the awn a Hy of band 
VMk to —la* matter to flt nU book hoadten 
a— JU Wm. A further object I* to provide a 
sag* wUA oaa bo naai fak oaaunriton with any 
aaflaair typo 4 Hic I mi saw, aad give an* 
mail* than la pwallb under ordinary methods. 


DEEP WELL FTJMF.—E Gaanou. Ill Mo* 
York Arm. Brooklyn, M T, Tbo l an a tfca baa 
for tko ehjoet to provide a oeariraatiou for pump- 
tag Mb frame mat dep th s or to gnat Mplk 
A tortbw o b j s ri la to provide a paartii np par- 
abac ta whtah tha Hiring audio* to imrrmil 
atr, wtth Cm paHa ao arranged that a sempero* 
tteriy tom pr am art aad torso meow* wffl operate 
to BA tho MquM to any d—toad holsbt from a 
torn shBode to a Ugh altitude 

TimWABlUO TREATING MACHINAL— 
L. OumkucXi ill W a aiUto a Am, Pa—ato. K J 
Tha tow attw rototaa to aiAhn for tr—tins ta 
Isolds toads fabrics In open width or ta tho 
farm 4 strings or npn aad has for ono of It* 
■Maria to p ro rido a oonataruatio* wharrin dyeing 
and aad othar Uoatlag <4 tho tobri* 

May ho osrriod on rtpldy sad mUwab Aa- 
oth*r objoot to to sum tho traatlas BoaSd to 
aad eronlr ponatrato tha tohri*. 

FLOTATION MACHINE—L. D. Lrowe aad 
C. P Boar. M Mtaaouta Am, Brito, Moat. Tho 
tnvMKttoa has particular rofor oaoo to tho mw w > 
of vahmbla mtaorsto from thrir muahed mm. tho 
objoot bob— to prorido s w ooh ta o wktoh la 
•galppod with floating froth gotten aad aa mute 
mottosHr aoatnOad weir gate Tba proeom to oops* 
riaBy adopted tor mtaorsto of tha nlfld typo, 
whan Cm pr riaco nt tol nation of Cw air bobbtae 
an tha valuable mtaorsto aontotood ta Cm pulp to 
o—Wfr maihad aad aa— a w oomptoto 
atpaialtan* 

rant EXTRACTING MACHINE-W O 
lliMMlf sad O. H* PotWB. Til Teams flL. B 
Paw Texas. Tho tarnation moro partiontoriy 
rototos to that stem of maobtaa employed la m- 
aasCog with tho —rattan of flbar from "agora- 
and othor o—otolito matt e r aad tom f or asa ta 
Cm maanfastora of ropa aad oordags* Om of 
tha primary dhjocta of tho Invention to to prodooo 
a naohtao whtoh wifl adequately ttoat both sldm 
of tha agaro toaf or othar plant to tasaro tha 
pocMtanraneralcffafl pulpy matte from tho fiber 
oo that tbo fiber wta ho thoroughly ri mn ee rt and 
la msitariaMo oondfcto*. 

DRILL «AP FOB WELL DRILUNG AF- 
FARATUE-E C. Gnmoarg, 4»17 Chad al EL, 
Mo* 0rim* La. An ohjari of tha taoontion to 
to pwrlto a wd drffltag appantw tar od or gaa 
Vtoto whtoh ta sted— an a s * lor aonstanCy ptop- 
tag at—to of water on tho onltteg ilna rof In 
gpdar to mtatateo tho driUNr of flro whtoh might 
It generated by fltito dot to o o n t sri of mM 
C—to with rooks or othor oafld sa briaao—. A 
farther objaot to to provldt a drift boad whtoh to 
taowtftli through and i—ara bl e from a weft 
t tha aimftly of r am c ris p the 

ataL-W a Xatviwi. Maitotte . 
.tori of tho taroriloa to to provide 
wtt bo proof ari tari to o togs ta 
u Tto ptotea ring m a i rto n two 
oaoh haring a dtegteml gap. the 
orite ta Cm ■ mulled ring, oaoh 
a fariatoag aa o al wa a fly tato ad tag 
ftta groateri thtohasm opporito Cm 
bar atettaa and topartag g nri aa ft r 
add Cm orib I m ii ta a Hag short of 
aa totoavdte a pt ta W i g sadtal pte 
Cm oootiri* taritoMi frr 

rtocftfittoiE moui^toto aw 
A^TACAT nto-^ r.jte«r afn 
Xgtoto*|Mh Ttoi atoodtoto. 

i V J wtar J dS « Arid 1 I— 

:jto,dh#nMri ***** tri' 
rig dagtote te a tateta Apr» 

tXtjMwd 



MACHINE ELEMENT—O C. WatM > Box 
14*, Oakland. Cal Tho flonoral ohjaet of Cm 
I nvoattofi la to prorido a«eo—htaattoa of ma^ 
ohtao otomentfl It baa rsfbroaoo mort purtlev 
larly to a ritohaatoal aorontent for realtatag 
a ao-callod coupooad tambltafl or frrolriag 
mottos. Tba l&yaottoo la so coast rooted that 
It may bo aaed ta various devices, for ta stance, 
ta washing msefataos, concrete mixers, ohnrsa, 
and dlfereat kinds of t noble re. 

BOTTLE CAPPING MACHINE—G. a and 
W F ABAim, UU lith flL. flam Fxanstoao. OaUf 
Tba obtori of the taroatioa to to prorido aa 
I i m xpOi m I vo and shnpto dsrioa by whtoh artapad 
•apa or aorics may ba firmly pro—od ott botttoa ao 
as to mako a good atatigbt so n ae ri to a . Tba 
bottle to be tapped to placed below a ptaagor aad 
the sap t nto rpoood. A p r aa m aa a tower wtt 
an* the plmtgor bead to firmly pram tha «p 
over aad anmad the top of Cm britto. 

DZflH WABHEft.—A, H Hocx. It Boson flL, 
PhisfleC, W Vs. Tbo tavontiim has for its objoot 
to prorido a dorioo ospootofly adapted for frmfty 
ooo, wborota a oontataer to provldod for tha 
water, and a am aad pe rf or ate d oo ateteor for Cm 
dtohoL and hariag means for rsphfly oarifloCag 
the same for forribly driving the water throagh 
tho porfomted wafla of tha tenor containers, and 
moans tor Bmittag tho nurremoat of tbo dtohm 
with — pat to tbo noCBatlag ooa tsta o r . 

Print bfovora tad Ttorir Agmerjc 

APABK PLUG —J E Cotjji, 886 University 1 
Clvb BMg., SL Loots, Mo. Tbs primary ob-1 
Ject of the Invention la to provide a apart 
plag ia whtoh tho terminals are movable with 
respect to mis another to prevent the aoenmn- 
latton of moot and carbon thereon. It ta a 
further object to construct the device ta eueh 
manner that the electrodes are movable with 
res p ect to each other by means of tho piston 
of aa Internal combustion motor 
UJ|- | 'T1ll*r ..' I MJ HV1L I'M M I 1 "TJI *■ ■ *.« 'I, ■ laiSE-a e 

KaUwftjfl and Tjcjf Ace—orl— 

CZBCUIT OONTBOLLEB FOE TBAIN CON- 
TBOL AFFABATU&—f O Frits*. McLean. 
Vs. A purpose of the tavontion to to provide a 
circuit eootrofler easepricing s e ow tosi wheel, s 
roeksbto —It, and —esse arsing the tud toward 
tho e oa tect wheel to P rode nt a scrap tag contest 
aa the wheel paw thereby sCmttag tho re¬ 
moval of tor rig a matter, each as snow nr tee. 
from tha contacting —toss to taours a good 
C ae trl m f esatori 

OREAflE CUF.—T a Datovcst, ftri T — h ar d 
fit, Nsw Haves, Oetw, The tavontion relat o s to 
gresso cape more partieutoriy sdapted tor warn 
toco—o li ve ride rod*. Aa object to to prorido a 
grease sup ta which, after tho mgJas to running, 
tha g— wffl warm and flow, but the sap will 
not bosoms bat duo to tha vibration or motion of 
tbo tela rod. 

SAFETY flCALE-FBOOF AUTOMATIC GAGE 
OOCKv—L. W meets and E OteiLi addro— J 
Oasal, o/o Jf. A E Ftright Ofln. flhrovopori. 
La. This Invention has —octal retoro ao e to that 
stem of gag* oooks using wtffeteto vnhros and 
whtoh arm adapted to b* need ta soc n ee tk m with 
tooom o tivo boUars. An objoot to to prorido a 
esparobte gage cook to admit of the main valve 
and atom betag rwn ovod tor ragrtadtag and other 
repairs wtthori r e mo v in g the satin asaambta 
flam tha hatter, or withdnwtag the rioaaa 

EAILl LUBRICATOR NOCELB-^7 M. Rid- 
oul llamegordn, N If Tbo* tavontion r ela te s 
to railway track tabrieatore and has reference 
amre particularly to a rail lubricator nosale of 
riUptleal *IN provided with toreador* so 
arranged as to Incur* the propor totaytng of 
tho rail wlte Water whoa tba railway car is 
rouadtag a •harp carve, thus pcaasottag a 
stsaa trattibc tbo ear* which folk— tha bco- 
motlvL 

""""KsssEfTirsScreissr - *** 


T EEL TOUTING ROIX—H. E Rawson, |M 
Lake Shore Drive, Chleaga, DL Among tbo 
objoota of tbo Invfatteu ta to provide a steel 
Ashing rod comprising a plurality of motion i 
of various lengths relatively arranged ta rack 
a manner that the w eight and reUMtatea to a 
rod of glvon fils* are Atari* ri te to aStod tho 
gtelrio fioribQfty and tofte*. wttftt np of 


tot BOtteurO BLOCK—W «. —Mi 
B.F.A .M l, X'•**?. IB. «Ui — hM 

boon g—pted two psmMs of a statins gates*, 
i ftrih tetote te ter tatifltag U rn h o , and have 
tor thote objaot to prorido a block by mooes of 
! whtoh many fltomt arttotat may bo con- 


■trnctod, msrriy by eonnaettag tho blocks 
with sack other, U tor Instance, building va- 
htotoa, aerial and marine, as wall a* many 
dlCoroot dovtooa without the necessity of any 
means other than tha blocks themselves tor 
m a kin g tho coon sot ion All too tongum and 
bar* of too Mocks are flexible, aad the ar- 
i raagomoat permits to* dove*(ailing of too 
; Mocks together 

|_ Partaintn g to Vehl cltfl_ 

DIRECTION INDICATOR. — Jf T McU- 
TTfia, c/U Gooch MlUlag Co, Lincoln, Neb. 
no primary object of the invention 1s to pro¬ 
vide a dories of tho character mentioned which 
BMg be readily attached to and detached from 
motor vehicles without materially changing the 
structure of any pan of the vehicle. A fur¬ 
ther object la to provide a device which will 
he illuminated whereby it may he asen at 
night, and so constructed that the light will 
he aut om a ticall y turned on when ta display 
position aad turned off when hidden 

AUXILIARY AIR FERD.—P B Kiiki, 648 
Dewey Are, Bridgevtlle, Pa Tho invention 
relates to auxiliary air feeds need npon ta 
ternal combustion engines, and applied more paru 
tieularly to such Internal combustion engines 
ae are used upon automobiles, the particular 
purpose bring to Increase the efficiency of the 
air food of the an gins. Tbo device can ho ad¬ 
justed with extreme nicety so as to admit 
any desired quantity of air over and above 
that which to always supplied by toe car¬ 
buretor 

REVOLVING BOTTOM DUMP WAGON — 
E G Iadxasd, 1136 E Prairie Avr», Sioux 
Falla, A D, An objoot of tho invention Is to 
provide a dump wagon ta which the bottom 
to arranged to revolve, thereby leaving the load 
ta a compact heap Further object* are to 
provide a device of this typo In which the 
revolving bottom may be held etatlonary to 
act as a leveling device in grading roads, and 
in which the end ta pootively locked, bat may 
be unlocked Instantly to permit dumping 

LOADING AND UNLOADING DBVICB.—J 
Dtbb, 0660 Ardmore Ave, Chicago, HI An 
object of this Invention is to provide a device 
that can be reedUy detachably applied to an 
automobile truck or to other supports whereby 
lumber or simitar material can quickly be 
loaded npon or unloaded from the automobile 
truck or supports to which the device ta ap¬ 
plied. A further object U to provide a device 
which can be operated by hand 

RIM CONSTRICTING AND EXPANDING 
DEVICE*—J UKaiTmaiPM aad C F BHavoc*, 
666 York flt. Hanover, Pa The invention re¬ 
late* to devices for constructing rime to allow 
the ready removal of the tire and tor expand¬ 
ing a rim to effect a perfect seating of the 
tiro. It ta a parpoo* of the Invention to pro¬ 
vide a device which ta of simple construction 
and easily operated ta one direction to effect a 
constriction of tho rim, and In another di¬ 
rection to expand toe same. 

AUTOMOBILE SIGNAL CASING —E Gold- 
emiit, 10 Htuyreaant St., New York. N Y 
This Invention has reference to a signal to 
indicat* to a vehicle In tho rear the direction 
toe vehicle ta front is about to take ta turning 
as well as a “stop’ signal* The general ob- 
Jeet ta to provide a signal ta which conven¬ 
ient aoeese stay be had to too parts for exantt- 
aation, repair or removal Hie signal to viol 
hi* to too** approaching at an angle so well 
aa those directly ta toe front or rear 

STEERING MECHANISM FOR TRAILRRE 
—0 B Comup, Box 60, Stillwater Mina An 
object of too tavaatton la to provide mechan¬ 
ism adapted tor connection with too gttidtag 
wheel of a trailer, aad ao arranged that toe 
guiding wheel will be swung by the turning of 
tbs power vehicle to conxtrata the trailer to 
follow to* power vehicle, and having mechan¬ 
ism tor locking toe guiding wheel ta straight 
position, normally rotaseohlo and operable from 
the power vehicle 

VEHICLE WHEEL.—H D ItBY, Avarua, 
Island of Bara tonga. Now Zealand The In 
ventioa has tor Its object to provide a wheel 
especially adapted for vebides, but soluble 
for wheels of any character, wherein toe *ok* 
portions of the wheel aro arranged between 
holding mean* on tbo rim and bolding means 
on tho hah, the hrtdtag m es a s being adjusta¬ 
ble to tightly clamp to* •poke# ta place 

AUXILIARY TREAD ELEMENT FOR YE- 
IBCLB YNIEfffi II. Bl. E Howaw>, 146 Hud 
sea Ave., Sad Bank, N J The general object 
to to prorido aa a ttachmen t tor tha wheels 
of aateteoMo# and trucks adapted to bo ap¬ 
plied to too wheel at toe rim aad preaoat a 
lateral annular flange to aoutitate aa auxi¬ 
liary tread radially toward from, aad at a aide 
of tha tiro, at that whoa tho vehicle oaooua 


tars soft ground aad ton wbasl gala to the 
wheel rim toe auxiliary traad will ba brought 
Into action 

TRACTOR—J C. Woolby, Ualvsrulty of 
Missouri, Columbia Mo. The Invention ro¬ 
tates to eeif-propolled vehicles, and has par 
tieular reference to means for auttatalnlag 
level the frame of (he vehicle by the medium 
of croon trie* within too running wheels, for 
this purpose means are provided to turn the ec¬ 
centric bearing elements of the two tractor 
wheels. In opposite directions, for maintaining 
the frame of the tractor level, when the same 
ta traveling upon a hillside. 

FAN — L. H Rons Huron. 8a Dak. This hw 
veatton has tor its object to provide a fan mitt 
etaUy adapted for use with motor vehicles, tbs fan 
Wads* being adjustable to vary tha tacttaatlau of 
tho blade s with roepse t to tha axis cm which tba 
ton rotates. To permit the ton to bo adapted tor 
different weather eoodlUona, mechanism Is pro. 
vided for permitting the fan to be adjusted from 
the east of the vehicle. 

MOTOR HLEIGH.—G BeoWNua, lfito Rich¬ 
mond Ave, Victoria, B C.. Canada Tba inven¬ 
tion rotates more particularly to a vahlsla tor 
traveling over lea or snow Tbo principal objoot 
Is to provide a running gear which partloatariy 
fits tho amine for travel over uneven eortoaea. 
with the traaemiaalon at a minimum amount of 
shocks and Jars. Another object ia to provide 
means operable from the drivorie seat tor eeu- 
trotUng and rogutaUag the engagement of the 
traction etanwats with the ground eurtee* In 
order to obviate the naceaslty of cutting off the 
motor when It ta dmtnd to bring the vehicle to 
a stop, 

SCOOP BOARD —W J Coma. Box 84 Otter 
beta Ind. An object of the taveetloa ta to pro. 
vMo e board especially adapted for use with 
wagnoe haring (taring sides, and need tor hauling 
grain or granular mutter, wherein the hoard 
provides aa ond gets capable of bring entirely 
detached from Urn bed and wherein the proaeoro 
upon the board or gate may be first ntttvri be¬ 
fore the get* is open and la peeltloa to be used 
aa ■ peoop board. 

COMBINED VARIABLE SPEED CLUTCH 
AND FREE WHEEL DEVICE FOR MOTOR. 
CYCLES.—A. H Taamam, Kensington Gardena. 
South Australia. Australia. The in v e ntion com- 
prim a variable or expanding V putter eee ura d oa 
the engine abaft but having a knee riag at the 
bottom of tho groove, atwh pulley bring ■ ma ee ta d 
by a belt to a rigid or turn-expendi n g V pulley 
emrurod to the rrar or driving wheel, the axle of 
the rear wheel bring carried In plates movable 
toward or from the variable pulley the expantiug 
V pulley bring operated by a eontrol lever with 
a connection elan to the platae carrying the axle 
at the rear wheel. 

CREASE CUN.—A. Wxin and M. Oumnr 
Montevideo, Minn. TMa invention ha* tor Ifta 
purpose tha provision of a gr ease gun which D 
adapted to fabricate vehicle cries without the 
neeeerity of removing the wheeb from tha axles. 
The barrel ef the gun ta applied to the axle by 
placing It over the aale head, whet* it ta thread- 
edty engaged. 

~ PtedgaT 

DESIGN FOR A COMBINED WATCH AND 
KEY RING STRAP—D R. MoCvuotXU 8818 E. 
80th flt, Oakland, Calif 

DESIGN FOR MOTORKETEE-P F BBAD- 
umu. Bend, Oregon. 

DESIGN FOR A LIGHTING FIXTURE 
ARM —A ifiLLna, 2061 Pro**et Art, Bronx, 
New York 

DESIGN FOR A NARROW FABRIC.—D. C 
Fat mk, «/u Pelgvem A Meyer, 4th Ave. and 
28th flt. New York, N Y 

nUfllGN FOR A TOT.—R. L Hbxma*, «/* 
Ura. Margaret E Harriett, 66 E Walnut flt, 
Hast Orange, N J 

We wlah to rail attention to the fact that 
wo are In a position to render competent eerr- 
teeo ta every branch of patent or trade-mark 
work. Our staff ta composed of mechanical, 
electrical and chemknl export!, thoroughly 
trained to prepara and prosecute nil patent 
application*, Intupectlvs of tha complex nature 
of tba subject-matter involved, or of the 
specialised, technical or arientlAo knowledge 
roqolrad therefor 

Wo alao havs associate* throughout the 
world, who arotac la tha prooaeutSon off patent 
and tntowrk nppUcatlonc filed In all coun- 
trtaa farvlfn to tho United States. 

MUNN ft CO, floUdton of Patents 
Woolworth Bonding, NEW TORE 

•Fewer Building, CHICAGO, ILL. 

Srienttfle Amertoae Bldg.. WASHINGTON, D C 
Hobart Building, IAN FRANCISCO, CAL. 
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What Lloyd George learned 
from the old shoemaker 


Y OU read a speech of David 
Lloyd George, and you say: 
“How did he learn to think so 
dearly and express himself with 
such power? What college did 
he attend?” 

His college was the cobbler 
shop in a little village in Wales, 
his teachers were his unde the 
cobbler—and a few really worth¬ 
while books. 

It was those books, wisely se¬ 
lected for him, and systematic¬ 
ally read that gave Lloyd George 
his start 


Why not decide today to stop 
wasting your reading hours? Why 
not say “From now on I will 
read only the books that will build 
me into a more successful man or 
woman, the books that have 
proved their building power in 
other lives.” 

You can do it, if you will Your 
reading problem has been solved, 
the solution is contained in a free 
booklet which every ambitious 
man or woman should own. It is 
called “Fifteen Minutes a Day” 
and it tells the whole story of 


Dr. Eliot’s 

Five-Foot Shelf of Books 

Thm Fascinating Path to a Liberal Education 


Every well-informed man and 
woman should at least know some¬ 
thing: about this famous library. 

The free book tells about It— 
how Dr Eliot has put into his 
Five-Foot Shelf "the essential of 
a liberal education,” how he has 
so arranged it that even “fifteen 
minutes a day” is enough, how in 
pleasant moments of spare time, 
by using the reading courses Dr. 
Eliot has provided for yon, you 
can get the knowledge of litera¬ 
ture and life, the culture, the 
broad viewpoint that every uni¬ 
versity strives to give. 

“For mo," wrote otu mw who had 
im( w the coupon, “pour little free 
hook meant a hto »tep forward, mid ft 
thowed me betide* the way to a vaot 
new world of pleatur* " 

Every reader of Nobkal In¬ 


structor is invited to have a 
copy of this handsome and enter-! 
taming little book. It is free, will 
be sent by mail, and involves no 
obligation of any sort Merely 
clip the coupon and mail it today. 

Before you spend anotherjpenny 
for books, get a copy of "Fifteen 
Minutes a Day”—the free guide 
book to reading pictured on this 

page. 

It’s a book that tells how to 
turn wasted moments into growth 
and increased power. It’s ready 
and waiting for you; and it’s en¬ 
tirely free. Send for it at once. 

P. F. COLLIER ft SON COMPART 

PmUMorootOeodBoohe JhwWW 
Snwfc. Hapeooooto&rm Sw orfw k o r * 
NRW YORK 





Book Reviews 

A Survey of Recent Technical Works Published Both 

Her* and Ahmad 


r hemic ax. BHttunanane Catalog WX* 
New York . The Chemical Catalog Com¬ 
pany, Inc. 4to.; 1394 pp., Illustrated 
Leaned to cbemUti and the trade at 12; 
also on general sale 

Thin Getatoe li not merely i pHasdM directory, 
It hu hiiniai aa tactitotion dettvering unrivaled 
service to tba eh—it—1 tutoeirlss, with the auth o r - 
tor Of the three great ehenri-l aodadea of the 
eoeatrr behind h Ita mew format etlrscHvalr 


n fctase durability and the thinner pm 

lightens the vote— hr a ccus al p o ma de, ead the 
tioatMta ptssmit the plot of e Uhrerr at tadJvMusl 
Muetiutcd entslsgc. —laethr e—Med i 

ImUhjI h. a -'■* - 1 a# 


* 

reed— min ute attiwHta. a new aha phase h a vin g 
ten added oa Ite thorough overimoltog wd to 
pair. The —r nutanstie Wrthc we t— he 
—de tntsWgWei ead toe ehe a d eet Wtr e di ai, 
wear of that prepared hr M edi na a—oteetams 

tare at the handbook. 

Tai Mtcaoscm An Introduction to 
Microsco pi c Mdhodt and to BlsUop. 
By Simon Henry Gage. Ithaca, N. Y. 
The Comstock PnhMshlny Company, 
192a 8vo , 474 pp , 250 test figures. 
Tim end agati Pr oCeeeoe Gage hu re¬ 
written his standard work, and wa find this 


graphy The whole eerttatw e d—id e hle wash 
of reference with p r es to s deta, —tteatfeae and 
teblee Engineers. manager* hurara aad pur¬ 
chasers will flad the work eo helpful U to produce 
the oonvtatlaa of todltacaeehlttty 

P W-B Manual. Philadelphia Powers 
Weightman Rogesgartan Oo„ 1900 

8vo , 471 pp 

This rtfereiMt work way be ued to treat 
ad yu tape by any who deal with ftadaetrlel 
and pharmaceutical ebeeileele ead their deriv- 
atlvee The bulk of the epeoe U oeeupled hy 
coodee descriptions of the nrhu eehitaa— 
— Inpredlento end proportions, phyeftoet choree 
terictirs, solubility, end reactions Other 
pages tabulate the Inttfoattoual atomic weights 
for 1920, give ead compere the Metric ead 
V 9 eyeteme of weights end measures, deal 


drawinga It makes a feature of d ark fi rid 
microscopy. with the now apparatus; mows 
detallfl of a mw and ainiwfit hump. gives a 
■ethod of prodnelng Una drewtege ft— pha- 
togrephe. and hu aa enlightening ee ctiwi on 
the emit of nnmn for mtoroesop ta obtests 
end for light wares, Progress to the general 
field to set forth in a eympodsa held lut 
year hy Brit! eh societies 


Ttfu ot Mental D et ec ti v es By Martin 
W Barr, MD, and & F. Maloney, 
AB Philadelphia P BUkietons Son 
ami Col, 1920 8ro , 179 pp , 188 Il¬ 
lustrations 

Those whose work Item am eng the feeble* 


jrrto properly, that the aeeda of the ease and 
the ponriMUttoe of amelioration end progr— 


elude the tpedfie gravity teblee end equiveletrte 
of volumetric Rotation*. It le a decidedly valuable 
conn* Hatton 

How to Keep Indention Rxtokih By 
Harry A Toulmtn, Jr, JD, Utt D 
New York and London D Appleton 
and Company, 1920 8vo , n pp, 
forms 

While the first part of tbto hook merely 
nun marl are the principle* on which patents, 
trademarks and copyright receive government 
protection the main section premato with a 
view to preventing litigation or lightening lie 
expense a aeries of record forme that prop¬ 
erly and. weald frequently prove priority of 
invention or nee. These forme indude sum- 
mery earl preliminary ekeioh sheet resear ch 
record, material purchase rceord* eta In their 
direct bearing on the de vel o pm ent, tssttoa and 
control of Inventions they are of e on ride r uble 
internet to manatee— and large plants. 


Lejmoys in Elkteicitt and Magnetism: 
By WliUtm 8 Franklin and Barry Mac- 
Nutt Bethlehem, Bran Franklin 
and Charles, 1919, 8vo . 254* pp , 11 
lnatrated 

A good ctomcatary coarse for eottegae and 
technical schools to provided to this tut The 
authors believe to the urn of tbs more power¬ 
ful mathematical methods from the start, and 
ae the two-year sc hedul e to physics deprives 
Uachcrs of the coUegv-aouree mathematical 
basis, their method Alto a need It reduces 
descriptive and explanatory Material to ai 
minimum, hat so deveinps Ite topics u to] 
toed directly into Utaetrativc numerical proto 
tome Chapters on electr on theory and electro¬ 
statics are particularly good 


How to Man AAR th> Dynamo. By A. B 
R Bottom*. Bcrrtoad by <X Byivaatoe, 
AMISS Naw York Isaac Fitonan 
and Sons, ltaa, 77 pp.; Utaatrated. 
A slmpto book of taatroetkm to dynamo a* 
tewtonta who are mot upon etoetri ri g ae, u 
gives g dear uada rs tendteg of pfeuat aerie* 
and e emp oond wound dynamo* of the taupe f 
unt porta and behavior of modem mioktato, 

riter o p era ti on and tontrol 

MoTCHKYCum and Bnm Oars. By Victor 
W, PifA M &A4D. New York: Tbf 
Konnntt W* Bmtim Pnbflfihffig Oa, 192a 

awe 

ten every nmsoreyefim anew* tnfru m ft uesris 
of reafiy seed ha aft sahe deafta* With tha powoto 
agcguM gfii; tori the death lg of *e 

dmautotN wan ‘ 

gwgg a ' 

mtaetotee of 

to Roar are 



dtognoeig of mental, moral and phyrioal defaeta 
and prrseota the atigawta of degen erac y and 
tha usual testa. Its riaariflofttion hegtna with 
tha separation of hopeleae Itflota and tmtea- 
hto imbaeltos, there to a rather full study ef 
cases, with numarone photographs, making 
the work distinctly helpful toward practical 
rewrite 


Pmerut in Ambbxoa. 1794-1804. By 
Edgar F Smith Philadelphia P 
Klakirioo’e Bon and Oo^ 1920. 12mo , 
178 pp 

Finding the nattw of the d is cover e r of oxy¬ 
gen of frequent occurrence In the annals of 
American chemistry, the author of thin little 
book Instituted a r es earc h Into Prtoatley’s ac 
tlvlttoa daring his cxlto la this coma try Here 
we see him Industriously mixing theology aad 
politics with hie experiments, aad d is cover in g 
oarbon monoxide. It to unfortunate that hto 
oheeertoa by tha phlogiston theory cheated 
him of further laurels and of truer taterpre- 
tationa The hook outlines hto Hffa here from 
all fthglee, and to wonderfully interesting. 


Handbook or Building Oow j t eultiun 
Two volumes Edited hy George A. 
Hoel, RB, and Nathan G Johnson, 
MAI E New York McGraw-HUl 
Book Company, 1900 8vo , 1474 pp., 
illngtrated 

Architects, derigntog and coaatnwttog «|b 
nsen, and contractors will recognise In this 
work a eoepeeaful effort to sup ply them with a 
vast amount ef data to eoeetee and canventont 
form An h u pn ri ag army of nseelalsto hare 
had a hand to the work, so that the reader 
assy plaee Inpttdt trust to the various depart¬ 
ments ef tatenanttea. Fieri I has the yetoatoal 



AutoMonvB Immaif Bnttof By Mart 
L. OmriUm. MJB., mud Grover L 
Mltobellk JUL Mew York: Mwto 
HUL Book QompMpyt Ifittt fioaf 290 
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mate itm talk bteak and white tana, ud a| 
BtaoftlM M4Mka fti now taenia* mat tta! 


WMta tai Ma> tta VM Htaw 
Pfrtm tai ta Wan pAtalu mrr «nk * 
Uatart* BMW Mooring win and rout eoudi 
tiotM. Tta steoarftave *r* etaraber* of *om- 
mer** . ta* “4 s»m» Mew ooseteustloa 
kMn oto. Mt plainly N<|rt i i 
B*w ,Mlm Ctaw Iwii Tta daw mP 
mtilil of oomotfam W Mac e mpl o y * by tta 
flthtae p o l o* Ik a aim rotamnt auMwIm 
BofhH writeratal unamenable to poUte y*r- 
natal they nam gW* tta om thru dan 
nritagj If bap-tin at tta aad of that tta* show* 
no aataf toww—rt; a buy pluud f* pfcoad 
amrtatar wMI tin M Tib Weetoumat 
la Mat dean 

▲ To* for Mikaf i Qu e an . T ta Quaan of 
Bagland la to tar* a Mi tana*. Sir Bdwto 
Layton tta dtotfogufatad ar*htt*ri artB amr- 
rla* tta —a*trurilw and famous artiste and 
dawaiiti loaMta flargeut trill ornament and 
bmottfy tta Interior Tta boom wtU ta right 
tut high and npmtaatf w of modem dawrito 
ihrfflaarioa and art Mtalateroe of tta regal 
katb wil adorn tta wafla and ttay statue* wtS 
Bgbtex tta roots*. 

< 1m It Boon Ward tta Tvoaklat — Aa anoa 
ymoaa Mtn w ori to d by Watater aondwaafeg W» 
Nur Portrait* aa dtamoaM movaa tta oar* 
tooetat to wvtew tta mart* of humanity Is 
ple tam * ta turn tta «*ohrttoo of animal Hf* 
(ns tta PoteoooU aa* to tta Mrasdarttal and 
CkmUagamt am and thence to eta Man l aw 
fanatic Tta test that It ha* taken AMMO0M 
ye ar * of aw teb a to prods** thla aobUma ro- 
aolt ban data W* faith ta tta p i Og r m * of 
hmnJti 

UtiliHi far VMta Whoa tta Oetand mail 
bast anrrytng Jan KstaUk ran down a freight 
ataaaaar in a fog tta vtottnlat loat so ttnv* In 
fbiip a Bfoitah Mo faar for hfe own mfaty 
hiHa*n>*d hhn for tta belt waa oarsfufly bnriried 
not aboat htmarif but around tta mm containing 
Ua briovcd fitmdtvartaa wW*b ta v*km at 
tmtto While tta freighter wont down with 
tta lea* of two Ivm ttara waa fortunately no 
naad for a ourtgnhig tta rioBu to tta nwrato* of 
tta Ctaanri. 

Might Tartar In ChUdm aceerdhig to Dr 
Huwyu M ta wwA only by mggarikm 
alM* It la I nva riab ly atom psychic trauma that 
Inflow** tta dreams tta «Uld I* dill art —p 
or *t toast drsam-dteay *r«n tbouah ta mm and 
ana answer questions Dr Hamburger admin 
Man a plaaabo aawring tta child tljat it will 
bring a night of unbroken ato*p It should bo 
noted that tta taririilug of a child os tta my 
of a fibril* d i m* * I* often mlatatan for kboIm 
p a r o r ao rta ran* 

Tta Crate* *f tta SMp-fltap —Tta dock* of tta 
Maori Bripsat taro tana tnraad Into ftttto riraate 
of shops with famous Ana Sam oa **#r tta win 
dowa la tbla mtotetur* Pan* may ta bought 
moot of tta wtom tincorio modWooa and toOot 
arttoto* for wMsh tta r*al Pnria la famooa Tta 
aUjtatap la now vtottlng tta Baltlo aaaporta and 
I* ever y where enth nsi ae tto e tty merivad A prm 
aampaten pi m o d — her arrival and tta Idas U 
fbfl af DBimawalal pca riUtate * Mora sUp-shapa 
an planned to tear tta porta of tta world. 

Parte la Bo F tag er- P r iato d. Following tta ar 
nttaUaa AMO criminate wm loosed on aoafaty and 
Piaria hag known a rrign of tenor la aa at- 
tampt to remedy eondttkn* tta Protest of Polte* 
te requiring ranr onr mu oaaual travel*™ to 
Show IdantUteatloa card* taartng ttalr An**r- 
priata ttaa* oanla an provided fn* and than 
te a taavy pmHy for falling to obtain on* 
ttay will by providlag prompt ltanUA*atkm fae»- 
ttate all oflteial and taaMag tra n aaoH nw . MoWm 
and aaw ipa pon ban tarn btemod ter tta «W 
wm tat taboo any* jurtea P«v|d* tb* moat 
tertOa bM ter oentaglon Tta wderota of 
«*tea* ta adds, only attaoka orgmnUathma 
already pnpand ter It 

VBrtritegg Utab. Fr eo eb g f a ws a r te right, 
ter oao* whan H dMrmte. Maud* at temta to* 
mas* of thorn app«ar and dteappw Itta a tea* 
WhM a ten and km to be woo*d ten «ntty 
tateva tbor are won Ctanota n—a ft tending 
STte* tori Utend of Borhafl ta of tta 
Hteta. rtpafl* ottar gtafr* Utendo. Jaa 
Sritawodtate talk bonrif fa ate and k 
Stat mm tm H tab white u tatet In tta 
BahTfag Btnlta mroand* tar — If with water n 
taTttta fbtanaap bar nppna* te tapomttta 
t ta *ta twain tag g bathing mm* ot am lohnd 
ttete taste ter Mx w**k* than oorlr n btei rgn 
I mp- «ta ogpterar anda hta tarn on a riariter 
Steal 5T aSSof tt< Amnoa ifntfl tta Bland 
•DM |a an attempt te go* rid of tar gsta. 

Bate feamtei fapater Oattanr lutein an 
dcrtektnga and ***** mat* ate pondbriy 
tea-tata apoa ta wwrttar ter teste pnfltg, 
tel* tew taan of rate may *at than to ana. 
It P mn m Jr of tta Wgrihor B gro an aotoo 
teg ttrowbri p oartlte gf flte M jjyr aflateri bo* ta 
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Every new tool that 
has ever been added 
to the Starrett line— 
from 1877 when there 
was but one combina¬ 
tion square, to the 
present day with its 
2100 Starrett Precision 
Tools—has rendered 
a definite service to 
American industry. 

If you art mttrested m 
Fmt Tools ttnd for a copy of 
Catalog No. 22 "B” 

THE L. S STARRETT COMPANY 
n KpHW CnUhWn 

|M M m+KU nnifH* k Stm tVn s hi l 

ATHOtMAm ^ 
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SOME TOOLS USEFUL 
IN CONNECTION WITH 
BELTING AND SHAFTING 
SUmtt Statl Hteumrinv Tape 

In atari or lathw ***** flute hand)* with 
pate b u t to n mbs** oa o p p oo l t a old* Otodwtad 
la Bxgftte or Mriri* tata ta d*rir*d Pin 
bM la hkwh bgikgrnuad with bright atori 
flgaroo aad gradbatlona with tta teat flgnrm 
haters gate late nwrh ^1*wiring gnlek and ar- 
«nte r aa dl ag Bright baataroand aad black 
flgarao If dootaad. Loagtes tm U to io# fmt, 

SUmtt IhjumM Mwoiry Plmb Bob 

Ma4* feted srikl tesri horwk and, with 

bssl jksl 

SK‘ag?&irTSt*3SU!s fc cs 

te hang pgrflknp wa 


Starratt Inprortd Uvel 

In addttloa to rrgukr paraM rial tta tan 
ha* a ems lrrri Insuring tta accuracy of th* 
level wflan In a caatad pustltm Tta aontava 
nuw vc running tta langth of the ban w th 
flat margin «m alt tar ride bnjuwvcw tta seat 
to flat wo k and given an abauhrtriy true mat 
for Shafting ate 

SUmtt Lcfflkf InEtrnnent 

Light in Wright aad a# Blmpk eouatroctloo 
Tripod of iron with triaseoptng extanrion kg* 
adjustable to any kagth L ght tab* fitted w fh 
ey* apertor* and atom win*. Haad la hrid to 
tripod with bolt and nut aa aa to maka It ata 
tloaary at any fitvon point. 

Starrett Key Sett Rift 

i C o n rio t* of teatelntag seals and an aaxtUary 
! rirtlghtadga hrid t o grita r to term a tax turn 


Ita auxiliary stralgbtedg* la aKtar plain «r 
graduated In SSda or iltta. aa daalrad la ala* 
mad* with (rnuhaUotti a tta Mrir « ay ato m 

btemtt Key Seat C lamp* 

Of ass hardened atari and ground ate u i ato 
w 11 tranaform any sommnn arato Into a Kry 
teat Rate May ta naad with Btarrrtt Corn 
b nation tana re Bladaa or any atm gbt rula. 

Starrett Tenter Teatar 

Tta tndleatlag iwwdla b adjustable to any 
length Tta hall wh eh holds tta naadla aa a 
chute forma a tulveml joint but may ta 
contorted to a a ngle joint for tilting motion 
by tightening tta knurled nut adapting It far 
tnald* or outride surface contact Tta natra 
punt la joined to a tool poet shank by a flea 
fbl* • sri ribbon 
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Patents and Trade-Markp 

General Prmapbt, Current Comment* and Interesting 

Decuumt 


V 1 

A 


Democracy 


“—o/ </m people, by the people, for the peoplef* 


People of every walk of life m 
every state m the Untoa are repre¬ 
sented m the ownership of the M 
Telephone System People from 
ev er y dam of telephone asm mem¬ 
bers of every trade profession and 
bnuoeas as well as thousands of 
trust funds are partners m dus great* 
est arrestment democracy which » 
made op of the more than 175 000 
stockholders of the American 
Telephone and Telegraph Company 

If dot great body of people 
clasped hands they would loan a 
fane more than 150 miles long. 
Mardung fay your door * would 
taka more than 48 hours of cease¬ 
less trampmg for the hoe to pass* 


Tha democracy of Bcfl telephone 
o wners n gr ea t e r m number than the 
entire population of one of our 
states and more than half of As 
owners are women. 

There a one Bell telephone share¬ 
holder for every 34 te l ephone sub¬ 
scribers No other great mdostry 
has so democr a tic a dist r ibu t ion of 
tfa shares no other md ust iy a so 
co mple t ely owned by tha people A 
serves* In the truest sense the Bell 
System a an organization * of tha 
people, by the people* for tbo 
rLJLrJ j^ • 

ItM therefore netmrpransdiet 
the Bell Syrian gnret the bat end 
cheepett t eleph one lemce to be 
found eny wb ere a the world 




* Bill System* 

American Telephone and Telecraph Company 
And Associated companies 
One PeUe» One Syfm. On to —I lnW. 1 , a mi MI Araatorf 


m- 8 
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Weber Crank-Pin 
Re-Turning Tool 
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Omasa War Pntm+s to hais WulwlHSilt avals hot satlrihr Smi «U teadaamrfcs lavs *#■ 
Um tbs test that hr tts Tndtr «* Vswatta aasatty hare mMMt ta Iks rest ISr tea paat 
Xnpp s war as fats Urns oatr tha daris* sf gala ihnft* sag tlis Itsa. Titan Is no 

poses this ntskBriiiiitat has stass ths anaflstist tmutm vlr that Ml Mt h* -tbs sets as M 
takas o«a **ht pstsaks Is Frsasa for ssas am pri de s ks ms* j shlli h W asogh wans sat mar- 
■qqigiasat sad s pstasstys far war satossrlita maatlssr Is llrt ssais sf ms finds rt Bit is 
Bhaa tato Vans Cmtasd — OU ftivtsi war* jj? JfiLS 

ttriu fbnWi psas la ISM sad w f sw w to !US~jlT ? J” 1 ;,, ? Jfffj 
them Is tosod la «t ■ tvsrHumsirt sf IWSl ^STLSSe «JT ^ZaZHSTH TSmItLSI 
Aboat that Uaw thsr mad Mr press** asm* 

bet <W not mm mte eertfefaw iwmiMn ere- ■ ***• n re . rere ere» ie » ^— ireriy* 

end re* eetu <1* mu* an Britt* toe* ~_J— 1 ~ orerer* 

wsrs srsatsd far tonateto Pea* la IMS oaa bsto* ^ 

to Joseph Biuak ths la vs a tw aha no Ws ImHMh Hats to Cam sf ttddv O—ptal 
nuM ta ths Bramah look sad ths Wh»dh pram 
Bm s i dlag AitMss sC Tt» ifp w l»* ArHU s of 
laserporatkm are now being rasordsd hr ths Pat- 
sat 00*1 St ths nsosst sf sttfirsisrs* la order 
that ths sorporats asaua may hs avatjaW* to* 
trademark —srshss. This soars* Is das to an or- 
dsr of tbs pr e se nt sommlssioncr Xr tub erf eon, 
ahhoanh ths Moot 0*o* doss ask advocate ths 
p ro — din s As kmc as ths pr a ct i se sentfanme s 
chares vfH bs mad* tar sorh rssnwtiag sf ft M 
fur MO words or Ism W 00 for mors thaa MO 
words and loss thaa 100* words sad fl 00 for 
cash sddmotuU 10M words 
Tiaisms fh Ssstlsa sf Oftdal flssstks. l a rs. 

■pmiss to ths pahUo ds—ssd a ssotioa of ths Odh. 
dal Qsaskts ootUalntsc tdl m stt ws idktfsf to 
teadssawfhs set bs pr ss ar sd Mtanhijr bsetsataa 
wtth Tahows t00 Bsptsmbsr • Ittl Ths trsds- 
mark sstUon wffl taslods Tradssmrks pahUSbad 
sadsr ths ask of 100S trsdsmsrks rse lsUr sd aadsr 
ths sal of ISOS sad vadsr ths ast of IMS Isfasb 
sad prtats ths tadsaes sad hdilaa from Urns 
to thaa la trsdawsrh spsss Ths sost wit bs tva 
ssnts for sash somber or M M tor saaasl tab 
wwlpticw, to which stock be added «L0S to ssvsr 
po ta ss* to ssbc srl bsr c la torslca snostHss. 

first Vs* sf Tiads Maih^Tbs qat s tloa sftss 
arias* as to w h ether or not a trad* atfk rscls* 
trstloa can bs oMaiiiad prior to ths ask of ths 
artlcl* wtth which It le eoaght to bs seed, so as to 
pisvsat Mwdhsr Mtnhttaiw from app r op riatbia 
hs trad* mark Trad* mark rtchts aaa oofar hs 
ohtaiasd thnmch adoptlost and us* of ths mark 
la question and the m who Srta so aaas ths 
mark become* tha owner lrrsspsettos of sap 
ms s tk m of rsatohratkiQ it Is aboohttoir as- 
esses 17 that ths trade mark hs seed hi aesoshi 
Uoa wtth ths rnsrshaadlM whkh tt SdsatUtaa U 
iatsrstat* or torelcn saammms prior to ths fflnc 
of an applieatlesi tor todsml trad* nark r e ef s 
tratloa. 

lat er D sp a rtmsata l Cs w fsts m s* Oa July Mth 
task at WaaUaetaa D C aa lator-Uspartmsatal 
eonfsrsaa* was held tor tbs purpose of tormaktiae 
some plan leokiae to a aoordhmthm of the views 
now held a the various b ana o s aad dspari a wto 
of the Qsvsr amsat la rseard to p a toat s erhdne 
with a the Oovsraawat se r rise Tha anetfap wae 
of esaeldsta b ls fsteceet la view of the Tsasy la 
vsatkna created aad patents o bt aine d by mssahara 
of the Government sends* whft* to sash sends*, 
ha p ar posa batoe not onto to pretest aad salt* 
ward ths latsrmts of tha todWdaal bat ths righto 
of the Oovmaaot as wsl No dtatott* plaa lma 
been as yak tormoflatod. the iWsmadpa hatoe amh 
rslbalaary hat It Is hoped that tcsMjlSll PWB 
esc will bs mads 

Caa a Patea* Be AttarimiT—A patosk la per* 
soaal pro pat iy a ehaktta aad as sash any he 
rsastorrsd to another Tha tmaff Is iBssksd ky 
means of a dead of sidrsmt whkh aria asm Urn 
entire or part inters* la tfea tovsatka aad tha 
patent oevsrtn* It Kosew a psteat oaaaok ha 
attached as caa other »r op s tay bp a lodgment 
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Electrical Notes 

Summaries and Excerpts from Current Periodicals 


Tw*v—An rnwl a—14—t —- 
throagfc K 



MM «w n EWtrti whu pum tkntp i 
W flia* Mr* Sant rdM Mar Noroton 
fTiftl Tto ART «m rw «f irdnw tmta and «m 
KttiftikiwlawiafaMbfik lutowtacftaoMn 
Mium row ttownUM and onuviaiirM 
56W off fib* ro*4 tar fkt m* to * Wort 
mtaT ta* fWtofita It taato atov* tor rwrf af 
Mm —f rWlfc mat to— d—4 u arc with tto 
•rtata -4 M* tototaft vim. 

— to •—a h**a, I MOM 
i out la • — tb** w oH ba aor 
. * fieriae— —rd ta • op—I— *1 tbs 
—to— Me* ft—4* 1* • Haw Tart 
In feat. H ta *A toa totgth ofton> 

_i mdto aor thrir width mate Mr Uta hn— 

fitofc aha to* tort —to a— brt K ta tto fw*da- 
iiM» aft» utMWft Ma* apptod to tMr 
—wAtmttm FErftotft— to— oalta «u* |«r 
a—*i —My iw inJtoha. 

ANHMI jarrtoa to— toy tottay Cart— 

A. —toad «< Twtfttatoi toa —oil ad tor Mta 
total al dta»Ih* to— ftMMftn la ft i—at 
ta— ad gaeto—rto 9 t» ta arid tort —ta—U 
Mi to to— ta— toa ri—tar of to* rifotrod- 
a— to* >—0*tog of to* dfpoafts rieggtng toa 
a—* of to* tog •— of toa dupalaitaar *ra mor* 
Fia*Wu*l toa to a—I —Mail— ad tto 

nriTfi-- TMr la fort— tor to* ra—Jda- 

t— — M to M E— d hr fib* rimpla to— M l 

wftto Uttttar—Thft 


tor • ta—I to ta— aa hafttotaft ta— ad «oW 
a—l II baa I—M tor ft HtoltoUft —• 
> to tod » — tor tot «Mftl matol to—I 
. .p— n—wwitfttinn vd tlita to toa 
I fir totol It to to* to— ad a — r—ta 
to— wfitafi aftft to aaad tor a ttarttag tto plug 
od a tafil* ta— U ft Pto ta aot aaad ft cap ta 
•Mad a— tto fiat— at tto to—I f 


Haw Wtrailaa Waato i anr taa. —A w* nfio 
•arrtoa ta imwwiI hr to* W—tor Bo—o ao* 
—■riling with tto Navy D ep a rt—rt . tor tto ham 
ait at gvtefcw* ftftd mariner*. R a—pri m drat, 
a ftp—! feototte aoototafag aortoaa w—ttor ofe- 
■■igttang fv— aerriostaal atotteo nritttary and 
rivfl. wftfc ft a — nr ad waattor *oaAtion« to— 
a*— ftftd —ud tot» —end a baatoai —>■ 

—* tto* fi —dn a — tor aaa — and warning* ft— 
a—| Matt ana Vtl datoUa nap to tod Vr appH- 
•—■a to too OhlaC of tto U ■ Waattor Bo—a 
at Wfirttagtoa 

A —rtafti it—.. At a — gta rirt —I — 
p— • ton— —nT — ao HtUa aU 
ta— Thto 14— ta fir no ftaaaiu now In toot, 
la on* od Ha —at —l a witar tor— H Mutate 
od « tottta of w«*ar totting m a eato od lea. 
tto — of aoto — Urtaft ta pow«rM —; 
matt* ta tad to wfitab «— to* *—*kn od 
POOCrtol ataatrta —i t— ta to tto —. — or 
b—ta Tto tor— ta ad ama — 

•ad, aim water —a to tottad — frtad ftftd 
*a — with — vtaCfite —ar— od toad. Tto toad 
— to paiftftd — tto t—«———I tabta 

..— * i *d toat 

* Haw 


to— of dft- 
i tto* map to mi atttor 

__dae Tfcta danrla* ta ftaftda 

_ _ «d —par o* tom «od ft* a tooUr atta 

Wright — fltar ta— 1ft ft—* ta a-““ 


Eft E j 



toaldft la iftp uh tod nman a par—lain 
__j —I p p ad wttfc e taaqy to*— law *o ttat 
H — to mdlta 1— out Tta—ch tto 4— 
«f tto — garth— tto toftt lift, a* ft ta 
- mm *■ aagta ad 10* 



_ , gtaft ttal 1ft T—laala 
ta 1* haft » p i ata — r afi ltato TUa —— 
tadft ta di—Or nm ttta Ooldaa Gate Am tto 
attr ftftdta—IS—toatlrfcto AH-tortMrta- 
ta—attr anrafil— I* to to taMllad oft tto ——- 
ntt* —maadts* am atotattatad ataw ad tto 
—will —tay mndtto — R ta atalaaad 
SrWMtott tfcto — rrt i gto tfiftt to tom 
ta >Q»ii*fltaalalr Itt tta— a— pc—rtol than 
ft! tto tat—I l aii — ttli a l aa ilito Wbia 

laftdt «t a dtatam od —r xto 

4* * "« ■ i totaftdamtolrtor 
ftiod* «* ft*— fiad—W* toad tto 

ti^LA ft aMft 

I wlW 

air town toa atak of —r fita 

- - — ^ 

tram tiltoMM 
■ to 



j* Wn ftii i fa- Vririi, fttaa 


tto yliiitr fl —* at tto BftrUa txUblttoft la 
lITft a— or dtag to tto Amariaa* Bta a tr l a ftaJH—p 
ft — i ati o n Tto a or r a ot wa* tatoo tbmuti a 
4— aad apovapad ttamaft tto rail la tfttf 
ft Um wa# aomtroatad bp Lao Draft ta Bakl—ra 
and tUa a*—ad to tor* loan fairly —iinfill 
Tto toftt —fal o r arfia ad trolky ft— was in 
—Had J« Bta tano ftd. V* bp Prank J Spragaa 
la lift A aeon at abort tto— war* to H tkroueb- 
otA tto TTaftad fltotoa during tto parlod of lH* 
•7 Moot of ttom raa tot a abort that Tto 
—1 atari of tto ataatria iallw«p oo— aftar 
•pragoa tod aomptatad Wa ftX toao nd Una 


to angaga in a a oo—t low wtb 
aa Iniftah—a or toa r—d Bagllah Rtoratora toa 
aooa di ner b toJ ttot tto CngtWi of Or—t BrKota 
•»d tin BaWIta of tto TTnltad fttat— Kara m— 
am dttoran am BrHtah ndo notnan oft tare In 
tfiia aoaoaatlon ta of In tara a t Tto Kagltab radio 
*—n m Ha ka vneuom tokaa, radio vmhm Hta 
Ualng ooU ta aa In da ata a— aol Blading poota 
an tonaiaata. AatgUftar tiana fo— an Intar- 
valr* tH—doman. Vaaonm tuba aoakaU an 
vataa toldara. T a ta gim pk kaya an tappa ton 
Oontaata for awhatoo an eontaot atada Hard 
1a abaoha. Oondooaar plat— an «a 
mmm, Tto ra di o aatataw ta tto an—ftaor 


•ad TraB a y. W riting In * r—ant 
taaoa of Ba—a O — — la da I HMwA* M P La 
Bow to r glv— Aral a ttoo wt taft] atodp of tto moat 
da a lrtfita noatahea of a pantograph onrrnt aot* 
tafttor a—b aa (1) ot—dp praamn Ir raap aatlva 
of toigbt of wira ft) gr—t tatanl at—din— 
(ft) «mI air nutates— and (4) —I fnartia 
— — to Nto aaalty asp ntowga In haigfat of 
tto oair li — d win Aboot itabr dlifinnt panto' 
graph awan ga—ato tova to— taatod bp thta 
awttor and tto nntta an giro tn tabotatlonft 
and o a— Whlla It ta A—artaaa praaftl— to 
noifttoln an a—ra E ra—n n of II kg par 
man —ntlmatar ad tto pantograph agalnat tto 
arln P raaah ntoaya n— onlp 4 kg to 8 kg 
par aqnan — ntlmatar 

IMnat-Carr—t BaQrnad H—tridraH— Da—ha 
afl ttot haa ba— said regarding tto advantag¬ 
ed a lt e rnating ——t tnnainl—Inn than an 
mora and more prooflr dafip that dine*—mat 
Iran will—Uai over moderate diet—a toa bp no 
BMWni gone mt od atpta Tto e—laaloa ftp- 
pointed In Jannarp Ittft to atodp tto 4— rablfitp 
of riactrift—Uon ad aB nlhrapa In Holland has 
prepared a report wUeh h ta o n do r atood not 
only favora aoeb a —ha— a. hot raa—n da tto 
OM of lftftft volte d net —mat It ta alao raaom* 
mended ttot tto etaaftrlAeation ba made la coo 
naatton with tto propoaad unlfl—tlon of aieetrle 
Bgbt and power —rvi— thn—gboot tto aoontry 
Ttora la bo lodaatteo however ttot thta work 
wil to Bndartak— In tto naar future a—ordlng 
to Ooa—M—ami Oaorga ■ Andaraoa 

Koval Pierage B a ttery far Betti Wart—Tto 
f—drawntf of nmHo reception work an each 
ttot tto nasal afton—a tettarp ta not altogether 
— t ta ftotor p for tto oporatkm of vaouum-toto Ala 
m a ni a. To tto and of evolving a atovoga battery 
eap—lalTp intended for radio work an A—erf—n 
toa r—tip lntrodoead a battery of mdkaBy new 
d—Iga Thta tottery la atalnad to to nataata- 
and to aHsalnato tooobtaa often attribotod to ttatta 
bat whlah an natty due to defective B ba* 
tartan It em ta ta of twelve —tto of tto lead ad d 
tpp*. giving 14 volte. In one tslt. Tto asperity 
ta 1ft —UUampar— for right boon or M mltt- 
nmpana far am boar R wa tunUk IN mm 
a—p ar — for a riwrt time whtah anatoa Wa am 
10—Ibta for C W and radio telephone tmne—ta- 
ataa Tto ataawnta of thta hattery an aaae-htad 
Ip a vftrttaal pfla and appear vary mart ttto a 
pita of plates. Tto a —mb ta d tottery ta rtfppftd 
toady for E— aaawt for a —-0 qnantltp of 
rieoIrriyta tto* —Ml to added to e—h aril either 
With a — i dtalfti dropper or fay dipping tto whole 
tottery waM Into a v—ari of etaotroipta 

ad 


trie ■ rittag op—Ettow baton tto A marta aa Warn 
ttofttototaST gl~*~lT M Aawrtaaa anttority atetad 


Plato fttatol Am* ttqaaAad appaan to to blown 
tom tto enter tondnal Under proper omit 


tto— tl 1* 

AFP. 


K—ibta to aonvart tto walA 
__ ag are Whlli tto aosna of 

__ aattoa to* not to— toAaltriy aatah- 

tto AoOawtag ritoate appear to to a— 

1 Ta—t ad * 



nt 

_ _ In 

_ tni i—Igat— of are phaws—a have 
I thrir a ttaath— ahtaftp to tto fi rt av tor of 
Tto irrtl—■ bowmr aoo 
f—a, and c r- 



BUY IT FROM 
THE NAVY 

Surplue Navy Radio Materials for 
sale at attractive prices 

RECEIVING SETS 

Suitable for re ewnn y ship amateur 
or long wave ttgnalft 

SPARK 

TRANSMITTERS 

Complete wrtli motor goneratora or 
gas eogma dnwn generator. 

ACCESSORIES (except Vacuum Tubes) 
of every description suitable for experi¬ 
mental or research purposes 

This is an EXCELI ENT OPPORTUN¬ 
ITY for Colleges, Radio Schools and 
Amateurs to buy Navy—R ADI O— 
Equipment at ATTRACTIVE PRICES 


Write to-day for Navy Radio 
Catalogue No 6 01 SI 


The surplus materials the Navy has avail¬ 
able for sale have been grouped as shown 
below, and catalogues describing these 
materials will be sent on your request 


Asronautieal Equipment 
Mann* Supplies 
Boat and Vessels 
Plumbing Supplies 
Valves and Fittings 
Canvas and Tents 
Blankets and Clothing 
Cloth and Text les 
Chemieaii 

Paint and Paint Materials 
Machinery 
Machine Tools 
Electrical Equipment 

Stationery 


Crockery and 
Kitchen Utensils 
Wire and Cable 
Marine Hardware 
Navigation Instruments 
Ferrous and Non l erroua 
Metals in bars plates, 
sheets and tubes 
Contractors Equipment 
Bope and Twine 
Hardware and Tools 
Fum tore and 
Office Equipment 
and Books 


CENTRAL SALES OFFICE 

NAVY DEPARTMENT 
WASHINGTON. D C. 
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The 


Outlook 

",Ambassador from Everywhere ** 


C ONSIDER a few of tins trait* that hare 
established the individuality of The 
Outlook and that commend it to its 
100000 readers 

1 Lyman Abbott dean of American ed 
* itors is its Editor in Chief 

O It is studiously e btod by a board of 
“• publicists who weigh carefully each 
week the world s moat important events re 
port them tersely and then interpret them 

O The most painstaking efforts are con 
Unuo ualy os tried to make every edi 
tonal and every contributed article autbon 
tslive It is the most-quoted pen die si on 
tbe floor of Congress 

4 The Outlook is American to the core 
* yet it scans events with a world wide 
range of vision No other publication 
oould as truly be called Tbe Outlook. One 
subscriber calls it a magic carpet carry 


The next 52 issues of The Outlook and 
Anatole France’s “The Crime of 
Sylvestre Bonnard,” for only $5 


Vtr tirrHRa you like - - 

crime stones or 
are Indifferent to 
them you are sure 
to be delighted with 
The Cams o» Syl* 
vgsrras Bonnard" 
by Anatole Franco. 

It is unlike any 
crime" story ever 
written before. 

This novel, 
crowned by the In¬ 
stitute the moat 
charming of Anatole 
Frances storms, re* 
veals perhaps more 
than any other of 
tna works tbe char* 
acter of the author 
himself 

It Is the simple 
tale of the old pro* 
foteor Uonnart but 1 

tha eld professor is ANAT0L 

really Anatole 

France, the young writer of thlrty-elz pro 
Jeedag ldmsrlf some thirty years Into tbe 
future Bonnard possesses France a de 


THE OUTLOOK COMPANY, 

MI Fourth Avmmm Mew Yeah 

Pis*** m dme The Outlook f 53 work, and . 
Th* Cntneof fl yl isStre Bonnard lenolueU 


ANATOLE FRANCE 


llghtful traits and 
ldmeyncraaies Hols 
kindly rather cyni 
cal faintly ironic 
fond of the c l as sics 
and of humanity * 
France has put all 
tbe grace that be is 
so nch in into this 
book and it is not 
strange that tha 
masterpiece of the 
elegant French styl 
1st attracted one of 
the greatest stylists 
In English Certain 
Yf nothing oould bo 
mors fitting than that 
Tux Cams or Syl- 

VKSTBK BONMABO 

should have been 
translated into Eng 
lish by Lafcadio 
' ■■■ ■■ I Hearn 
»ANC» The book la 4ft x 

6% in excellently 
printed bound in croft leather stamped in 
gold Modem Library edition a distinctive 
addition to any library 


j to-riqy uM mmfy fi md 
1 Frwwss | yeee wM r oa o teo "The 


CMsse sf^hs slis i 


| amf MM sesdcrt ef 7ft* 


Aeronautical Notes 

Recent A c ti v ities and Forthcoming Plant That M&fk the 
Progreat of Mechatucal fftght 


mg one to the weeks meet significant and 
ra st interesting places. 

5 Prejudice or provincialism does not 
* sit at the council tables of Tbe Out 
look Its staff represents many back 
grounds—the pulpit tbe law literature 
diplomacy politics bu sin ess, and the news¬ 
paper office Craduales of eight important 
colleges or universities including Harvard 
Yale Amherst New York University 
Princeton Williams Vasear and the Uni 
vemty of Chicago are on tbe editorial and 
general staffs of The Outlook 

6 Moat subscribers turn first to The 
* Outlooks editorial* Of what other 
American periodical can this be said 7 

7 The quality of Its journalism is alee 
• trie never dry The importance of 
The Outlook as a cogent instrument of 
journalism is recognised even in newspaper 
curies hundreds of editors of newspapers 
subscribe 


imghffilan Fumssr fisrriss Own wring pan* 
stagers between ssutral Loudon and isutml Paris, 
alighting co the Thames and the Mm am* 
phWous planes aw to sol ttuss and expanse by 
making trips by auto to oatiyfog air d romes «n» 
neeaomry Tbs msshliss aw so butt that la 
i m sr g s ssy they eaa safety mbs down cu land 
This ssrvtss will soon be pul to a th or ough tori. 

Am Unusual ftata Hemp Isas —An rirptafie 
cap a b le of landing without the used of a large 
aviation Arid aUs to rias wttbeol a long run hs- 
ftw t ssd, aUs to lia v ri am than MO mUas an 
havr and If nsssssary to drift along at a tow 1 
mitaa per hour Is anaouaeed to bs ths tnrsollaa 
of aa Ttsitos saato s sr X Bsrtasel s t Emms Tbs 
Inventor eta Iras to have tried out ths amshtos on 
a small seals, and r e ga rd * hta sapertawto as 
proof of ths susssss of his fc a vs a tlea 

French AstlvHtas. Ths Frsnsh mlttary air 
ssrvies will have mar* than 4S SCO airptaass anal 
year if ths Army b udg e t passes Into taw without 
■ericas alterations. Tha F rsti sh Fhrfag Oorps 
would then ha vs MS rwiuo&ta oash of It squid, 
roes, Frsnsh airplane so a a tru sto w aw la a very 
strung pestUoa mainly bseauss ths Fi sash Qewrn- 
memU to Mtp ths i ndu s t ry showed ths ooao tr ow 
tors to omenta most of ths outstanding war son- 
tracts Frsnsh ssnstruo tor a have oa hand sub* 
staatta) orders from Japan and houth Amsriss. 

A Good Stott far a New Mashtes Wash Is 
tsrsot s ttash s a to the new Brlttab hiptaas ths 
Mara I whtah was ths wtnasr of the Derby 
Md at Hendon during ths* middle of list July 
This bmAIm Is tbs owaUsu of Mr K P Hob 
taod and was butt by tbs Qhmesrtsr Ariatfon 
Comp a n y It Is equipped with a 4*0 h orsepower 
Napier Lion sagfam. Ths rssr port of ths 
fusetags of tbs Man 1 U very aaoh fibs that 
of any other fast seout saaahtao but tbs forward 
part Is distinctly dUtamat and aasounto la targe 
msasuw for tbs raaaarhalile performs nos The 
front portion of ths fuselage la quits high so 
a* to take sure of ths engine and tbs water* 
sooting system as wsU as tbs gasoline tank 

A Twu-Cyek Mates of now doolsa «psrially 
intended for asrsnantisal work Is being so n 
strueted in Ctrvetand. Tha engine, so ths report 
has it Is of ths radial type with sU cylinder 
unite, sash uatt being mads up of two «yUnder* 
tbs pump eyUnder and tbs firing eyttadsr Tbs 
former dwwa lbs fori from tin ss rbar e to r aad 
torses it at a high vstoahy through u bypass 
port Into ths tatter Just as tbs exhaust port be* 
gtas to open Ths damp sharps fatts oa ths 
burnt one Uhe a htankst ewis i i a l i ig tbs fired 
syHadsr somp l sts l r Ths oraak shaft and sen 
nesting rods opnrats rimltariy to tbos* of tbs son 
rations) fouysyUndsr radial engine Tbs fori 
uj tis aaipU on of this wste Is sxpseted to ha sx 
ssptlonaUy low 

A 4 MR-Pound Aircraft Beate—The Ordnaaos 
Department of tbs Army Is making ptaas tor 
sn serial bomb to wrigh 4000 pounds whtah Is 
very much tanrsr than any bomb of the kind 
ever before soaerlvod In tbs United States. It 
is to eon tain over 15 per seat or I4H pound s 
of TNT and will bs one of tbs moot deadly of 
al bomba known la mo d ern warforw Up to 
tbs present tbs targoat bombs design sd aad son 
■trusted weigh but IMS p o und s. These already 
have been adopted as standard, " toge t her with 
bombs weighing 1100 pound* MR poun ds . W0 
pound* and 100 pounds rmpeettvety afi of whtah 
eon tain about 50 per seat of TNT The mem 
bombs weighing 4000 pounds aw to bo used la 
eonnsetkm with tbs kiyid b nmblng airptaas s . 

Aircraft Iwnmss Feta* ft Is tofr mt fog to 
note bow laeumaes own pan Is* arc mem read y to 
sasspt tbs air sraft and Its psmoa g sm as a rcu- 
•onahta risk During lttl several Changes have 
been nssamUsted hy rails of tha heavy lossm 
during mo While ths w su ri vs committee of 
ths MstiQMl Aircraft Underwriter* Ow n s tatio n 
fstt that the rates must ho tapt down as low as 
poeribta It has touad It wsmmry to taka sattola 
prssa ut taas. It has boon derided thowfam that 
Arc trsaeportstkm, theft win ds torm s and inUttm 
soverages ehafi afi saihraw ths W per emit tom 

ptyi ow mMmrrn wiwiPar ™ * wp— y pEfi 
q ua i t e n of sash tom <or three quartmu sf tbs 
excess portion sf eg* tom) tor sash urnip that 
bears a dsdaerihta f e atur e Ths ismpsalm My 
to bring shout eousldemhta loim u n s t by tho 
use of this stones Thaw Is no sn s rtlou but that 
aa Insured p erc ou wifi b* a tittle mesa tbeugbtfol 
and psthapa a fittle more earcfoltf be knows that 
bo is not to be fair Ntatariri tor sash tom that 


bteo pvtaripls thrtj t to act onto m ors aErimf. 

tftoa aad aotee, He tea to by aa mam eeatort to 
aircraft, but ap pB sd atoc to water prupsBsts. vow* 
Writing teas, aad tha Uks As ragarde the ■ steal 
of s imri rurilia tho vaam aw made of tod aad 
screwed oa to tha wood of tha pmprilir lay ml 
monte van made with stomlaiaa bat to woo 


EehhivBr A riet ta*, It appears that the Bad 
Army of Russia baa not talke d airptaass d smite 
Its n u m er ous m s ma fga s oa many fronts, la toe*, 
during tho tatter part of Ruariai partMpattoa to 
tbs World War as eao of (he AUlea, meet Rasrian 
airptaass were of damarito manufacture aad whoa 
tbs Rotabovfks same late power they aaturaXy 
same late poasssriou of tba aircraft tostoriea. Tho 
mala problem of tho Red Army as tor as avMtoa 
ta soascrasd has bssu to find folthfol pllote NP 
m s rc u o B cdto ori s t pltote sorrmdt rc d to ths Whites, 
despite tho fhet that thte had fls—waists tor 
observers, aad assay valuable military sestets wees 
thuo rcvselad to ths vo teat ssr arasy To overcome 
this dtttautty toe Botabsvlks began to train Utote 
aatoa a aad Chlnwu. Tha imalls, however were 
poor for ths new panto smelted so miy uw- 
e htote that too onto pre dating aircraft foster 
Dug amid not hasp rues with tho spare parts aad 
new machine* required Flashy the Itnbbsrths 

l imite d their aoflvtttas to ssatterinc- 

from tbs air Tho naval aad howeve r is said to 
bo for more aottva. 


Mutiy fixed stool piping for aaaoUao and ell 
Syrians In aircraft to preferable to topper piping 
nsv s rth ri— rigid piping of aa# kind Is Uabto to 
frcs tur s fay tonfos or to damage by santaos 
workmen, or by ■■rlrtsst. whoa work la befog 
dons oa other parts of too maehlnt Ohvteuriy 
flaxMs piping Is p rcfo iu M s to any kind of rigid 
piping If a mtUfoetory flexible pips whtah ta 
gasettao ofl aad water proof eaa bo had Hither- 
to states A eieH e m tbs right kind of pips too 
bssu hahino at any rate rinse the Bowden 
tottih pipe was abando ne d or etas white a 
mttafostary pips has tom found It has faeea tew 
po m ih te to dissever a trustworthy pint for VL 
Them dlfltauktae mem to have been ov urc oma to 
a British maaufostarcr la a pips that Is iterif 
oo mp oosd of aa Inner taysr of a te sitte r pig 
ox or b o ws s t ren gthened by sasvas and pro¬ 
tected from external pressure ■by win winding 
Animal girt is found to bs proof against gasrifoo 
eti aad water Oauvaa la ths hast stnstgttoateri 


luster ial and wire la tbs toot i 


l eruoh materia). 


New Italtaa P ara to ot s s, A rcssntly Introinert 
Italian paraskuts while It dose not dUfor funds 
msataBr foam tbs g snsral dadga of sueh equip¬ 
ment. Incorporates some now Ideas as to date! 
design, wo fitra from a oo n t s mpon ury TW* ap¬ 
plies In particular to too opening dories and too 
•over In this parcs hut s tbs torcud Bam arc tad 
around tbs p eri pher y through a targe imrcbsr sf 
dumtaum rings sewed on to tbs sdgo of tbs elate. 
This mak es th* opening of the paraobute rapid aad 
positive and M Is said to to tam Hahta to damage 
than the rubber fobs used as a shroud lsad on the 
Frsnsh Individual paraobute wWeh Is Usbta to 
tsar The folding of too ItaBaa parcshnto Is also 
sari or and la operation tho opening takas ptass 
with a mtahaam of JirtL TbesDOsetlrc. or aaorita 
Mtotaji Porcrite too salvage of tte avow of a 
foes toflooa or a^ bttu ^|^|!Lte N JinSag t to^ 

hMhDsTtolto toriS?foma ttl*gaTtog **Tto rw 

taaos gear Is an ntr a l sd by too pilot. It appears 
from trials tost a basket or oar weighing too ttoa 
M# pounds equipped with sueh a puru torts w« 
dsossnd St the rets of It foot per minute 

worTfo 1 thi s Pastel? sis 

o» o* rc^> rc Sa'dropwta* ri torto pukatatoi 
aircraft, and tbs s rin t r us ilnn sf alrptaaq sarriar 
ships, ft may to a gp ssted that the Naval Air Bar. 
rise wfli soudast toste of barter and total prcteo 
rion with ntoiss tafld ten ataptaaos. It wertfi to 
a a ii mia bA and aa tvp to rin owe la tone 
mid jamtoy^^to^atear mrr ,bapS | wua te tols 

rStod ported 

arcs to to oovsrcd alrplaao wtas taring atoffit iw 
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Mechanical Engineering Notes 

Survey of Progress tn the Mechanical Arts Gathered 
from Various Sources 


Metal jpegH— —Tbs B e h eog prow of —ray 
t-g utah h— tan —ta n—arkafale baadway 
to maay mi t Hn It to row Mm employed for 
« wta vutor of p ur pt— ranging fiu— tin 
spraytog of Mm on fan ■win for outdoor 
purposes to apnta ifaw o» the book of positive 
tko pta nwtf obtain • woad arftaHy effective 
jltor ptotuts 

AIrOhmM Alta ta. A n American bat)A» 
m of JttUfalM took Ma mntfy latrodaoid an 
atespsrated arbor pno dartgaad for work molly 
pnfan — d Vftk ho o d operated pnam Alton 
talan a«d rtmltor part) ara pi ta Into da- 
etied p od U on with on atrok The downward 
al—ko of the ram la eoutnlkd by man* of a 
atm ooMar thee enahttag tha opmtor to perform 
dffta** operattaa agto—attoaBy Tha platan to 
Hilpp d with o oanpaaiUoo rap pmUm mp- 
porta with —ttekto sgpsatooa rtegs ThJa m- 
otr—U— prorid— a ■etpadtertta* pkton 

CMh That Cato 1—kata p roper ti es ara 
iila I od for a ta a l akth raaantty totrodaaad to 
a-hine aba—. It n tad that ttoa — doth 
to km tad, Wtoo right tato tho work u It war* 
Martoc a Jtatah that la akaa It stands up to ha 
w—fc without onnkta p—Hng ar koto* ttt 
train Aa far — apaad la ao—aroad it la tha 
tootoot avttta doth yat Intr o d —a d oo ft la 
alafa—d It —to tat bn— ft to aoatod with 
■sleet sd hard, sharp grata of a meat efltotent 
abrasive It la uaJforai bo—a It Ja orated with 
pootttvoty imlform akaa Momidy graded itiia 
It shows tag Ufa h i —■ It la darabk and flexible. 

Kayaoatta ta Lra«fh lUka u a dUtoult lob 
tar any straw—tonaaa while It k a rimpto 
apamtta with a raaantly tetra d — c d tool *o It 
la claimed It la aa simple m drilling a hota 
Tha tool k Attod with a blo b apta rotary cottar 
for mUttng Internal kayaaats h* on* «t By paao- 
ta tho tool thro—h tha boh on— only tha keyeaat 
la awapkted TUa tool may ba attaabed to the 
no—I drill pro— ao that tha kttar aan ba made to 
mill Utaraal keya—ta to pkaoa wbora planar 
ahapar and kaywaUna maehtnae aan not raaab 
Tha afltar la ragutorir aada to twanty different 
illai—ttrs and acaanirle bashings aan ba aapybad 
tor —ah aka whereto o— mfflar may ba oaod to 
ta—atta boka larger than tha tooU own 
to—a 

PlitoHig ta flurfeoe —Stoaa tha atawepWe 
baa aoab a detaterio— effeet upon many toatok 
It ha—w o lBia mr y to protaat tha matol from 
tha air and ttoa la non r — d lly asoompHahed by 
•iaaply palntta with ordinary paint, enamri or 
with ril Matal a—ttaga ara ako aoppUad tha 
moat —Ml farm bring tha tomtlkr galvanised 
or ttoaad Iron It k wall to pofat oa* bar* that 
unto— tha tin mating completely eovern tha tom 
baaa It to pratonhk that them ha ao aoattog at 
att. Iron to akatro-poritlra to tin and If any 
pinhotoa am proaant H aaa ba nadOr understood 
that the e on —ta of tha Iran win ba a ae ri w m tod 
rath or than ratarded Sin* — tha other band to 
atari ropoaHtra to Iron and tha effect of any te- 
■impHta ooverteg of tha iron barn would ba to 
wrrrii tha at— rather than tha lx— 

Birin I Chan— In Lathe ttariga am ri a lm ad 
by a balder of —anal tothea for bto prodoata 
Among tha dtotlMt and rad sal faapro—da in 
the darign of hto now latha ha otolma tha frilow 
tog t Caaatant —aad motor drive ex—stare 
abaft eon Rested directly to tha drtva abaft aU» 
f—tlag brita t —I on Mkra and ahata drives wftk 
thrir aanacqmmt tmohto and tnatorian— I Hand* 
atoak east Integral with baaa tavtang rimngth 
aad —araay t Extra large aptndto and aptgdk 
taring!, 4 Barringtaw gaar drive to — Indi a 
* apta aqta — ga— a— In oB bath. 
«. Twelve apaad aha a— and tw aa ty t ight feed 
■to n —. T Ctoaie atom— In m art —aad and 



paririi In the fo r mer tut and the gaar would be¬ 
come ri ag g nd In tha latter 8attotatory chain 
driv— ean ba designed to operate efltotonUy under 
thcee eoudtttaa. Another advantage of tha chain 
drive over tha bait to to tha distant* b et w e en the 
driving and driven era tore A bah will not open* 
ate when the center dtotawee to toe email owing 
to Ha took of flexibility wh eh would mean that 
—hr vary —all porttona of the pulley tarn and 
the brit aortae w uld be actually to contact 
Chains can of •—roc ba —ad be tween wheel* 
that are vary atom together time effsetlag a 
aonridembto saving in material and spaas which 
both mean money Tbs high riRetoncy of a chain 
win not de te riorate even after years of kerd eer- 
vloc provided of course that tbs chain has barn 
well made and sormetly Installed This feet 
eonUb—s Cheap Atoom to partly 4— to tha tow 
friction In tha drive and aka to tha tat that 
the driving etmlne are distributed among a largo 
namber of self a—tatoed unite. 

Testa — Beriow Steel Caatto——A paper toeued 
by the Bureau of fliandarde at Washington gtvee 
an aaaount of the teats — six hoBow eyllndrisnl 
steel eastings manutaturod by tha ecntnfugal 
pr oacss The — stings wort « feet long sod of 
diameters ap to IS tab e s with holes of various 
diameters through them and they were made with 
i the moM revoking about the axk at a speed not 
•periled. Samples of tha metal taken from 
different parts of the oomptots eastings were 
tested for kardnssa, tensito atmngU soundm, 
str—tsrt and dsnstty both to the oondKtoa m 
east and after beat treatments of various kinds 
It was found that there waa a slight eeuregatJkm 
of earbon pboephor— sulfur nickel and copper 
in tha mdtol direction but non* of tha maagewa— 
aad elUeon Small Mow ho toe warn evident in the 
Inner 1/li Inch of tha eastings After heat treat¬ 
ment several of the eastings showed wmehanleal 
strength equal to forged materials of the same 
cxeupoeiUoti and eatUAed the ordnanee require¬ 
ments for gun forgings Mleroeoopk examination 
showed no hard spate, flaws or other defeats 
outside the layer 1/14 inch thick at tha toner 
surface, and the process appears to be om of 
greet premie* 

A New Dicing Mnrhta —With the development 
of a new dMag machine tha days of the old top 
heavy vibrating punch press are numbered so 
era are b formed by meehai leal engineers The 
flywheel and crank shaft of tbk machine ara 
located below the dice transmitting the power to 
a tower gate or eromhead guided — long ways 
koatod on the frame of the machine which takes 
the ride as well ae the vertseel thrust. The lower 
gate to connected with the upper eram-haad that 
carries tha punch or punehee, by four chroma 
a lata atari rods guided In long adjustable hnmse 
bushings By this aonatruetton tha upper cross- 
head to subjected to ao strata except direct ver- 
teal puU applied at tha corners Instead of in tha 
canter giving perfect a lignm ent to the punch 
and die exactly ha In a sub-prsee Other advaa 
tagea that ara said to result from the driving 
mechanism being below the die ptotsu ara tha 
following More correct strains greater strength 
batter baisece greater speed oaparity no ob- 
atr—Uona to Ugkt dies more aoeeeatbto and better 
lighted longer life for dice been— a of mpoesi 
bUtty of getting out of alignment greater Hfc 
of bearings interchangeability of bearings tom 
oil attention greater produetkn to— vtbratkai 
lass att—tka to— tokor coat. 

MM Castings to land Attkoug* It is not the 
process used by eounterfriters moot green sand 
mri d sr s know that wth the exception of toes of 
rise owing to eontraction coins —a be exactly 
duplicated by the proper preparation of tha aand 
Mad for faring the molds and to tha making of 
ft— shinned —rings ths preparation to taken 
advantage of The casting to an exact rspUea 
of tha apaao tn tha mold, assuming that the metal 
to dean and the mold properl y made a rough- 
, grata d sand leaving a ro ug h eurfh— on the cast¬ 
ing and vice versa hit the thick ness of the faring 
i need not ba gnat, a quarter-tab thtokne— or 
to— —wording to the rise of the cast tog bring 
ample the body of sand in tha mold net affecting 
the skin of tha casting although If not porous 
enough ft may affect the easting as a whole 
PritohiAg ths mold with extremely flnriy powdered 
gvaahtta or staattta. —cording to tha mate! east 
adds to tha fin— of the akin of the easting 
but this print has to be torgriy de ci ded by ths 
mold — coat In use Tks P rarikri Jr — err The 
•and tor tatog AovU always be dried before 
storing as thk kigefy faeuree the eepamtkn of 
tha grata without removing the binding material 
tort tha rritorioM shoold always ba eruskad and 
again pas—d over ths stove to prevent Id— of 
s—Hal pans — far u potato. With iron eoal 
d—a la added, and wttb bra— and broase pea or 
bk— a—— Is grit aa addHton to mad* whkh 
to agate stored after tkeaSad materia! k— been 
ta—tar mined In taring bring doaot tow 
tank kata ustag Aa a pula ft wfll b* toaad 
dess—wry to ram ths —tat of the mdd fturto 
hard* gdtoflk flws ft to da dr ahto that ths 
glad shemd be mikid — dry as rntalt so*- 

^llk tan—^ iJLttU ■pm . m -^ _ 

IW* Wlta FWiPto ▼Wr ■"taW 

vmttog to atos toaad a nssssritp — • gun—si 


( SONNEBQRN PRODUCTS; 


More Concrete Floors Are Treated with 
Lapidolith the Chemical Hardener 
Than with All Other Agents Combined 

LddRlPO LU H 

hag made concrete floors duvtproof and wearproof for 
years Over 200 000,000 square feet of co ncrete floors 
have been laptdoftzed thus far 

It is delivered ready to use and is flushed on old or 
new floors and completes the hydration of the cement 
binder at once. 

Thus, it saves millions of dollars formerly lost by re 
placements and repairs, and by injury and delays due to 
concrete dust, which nuns merchandize and machinery 

Lapidolith to tbs standard spsoiflcatioa for all Usds of con cr s t s 

MMMQIWfMDUCr. K^XTlt 

— csmsnt walks and tanks 
Lapidolith hsa bssn tbs stand 

the durable Mfll White WmhaUe hv *•“ T—*9 flfld M ths 

1 fltaff of — eg ri o na i covw to g original concrsts hardener 

eep—tty Ok— Flat sod Eggshell 

y—Mtefft. Write for t—Hmomals from 

mfW Ww FvjWto (very part of ths country and 

tbs modern wood iseeervstive gives front every tons 
sew lift to old or new wood— floors 

- , , SmJ for t mmp lm sad 

Stormtight t***m 

SS—to*C!!— 1 ktogSd^SriSSt L SONNEBORN SONSf lac 

_ OcpU, 2 S 4 PEAUCT,KEWTOaK 
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It Amounts to Animatmg Your Machines! 

For the price of a Veeder Counter vou get a reduced 
price on every piece turned out by your machine 
every working hour thereafter! It’s the cheapest 
way you can buy reduced labor cost—through in¬ 
creased output or operatives. Men eryoy “showing 
their speed” when it registers conspicuously on a 


COUNTER 
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Th,. ...it *.t.r r 

lUloM C«ttUr (No "“ "T ” ^4 ,,ir* m cn‘ zzzzz 

J Lm m momma to m- BO—Ms BKDOSHB — Op— n—M OBS 

— jrat m 2* ys y i iiii J—ri| tor sad) throw of lbs tom sod arts back to ssro 

IfeffuteLliSl hom an tags by tunuag kaob ooca rouad 
— SSS— A mSV Prondnd wdb tram fear to too igms-whstk as 

ttaVtte%vy.NgflM k a t Thi mq—red Pncs with torn Saves, — lUwkatodL 

■ etotato m se—y d d —g u g|| yo (T*) Eqmpoed wft kck aad keys to 

(Cat nmriy /sll-esra) (Cal ton lAsa htif stsc) 

At any trmchmt when you want to reduce prodocthn-ooaL try 
a Veeder Counter there m one just made for th—fatty deacrtM 
In Ae Veeder booklet All the booklet will coat to a letter or 

The Veeder Mfg. Co., ita&K’ciS' 
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For La* te i Ratbrar—An* IMH ft l«Mft 
ta— te ti— —to we iMHftft rNWin afttc ^ 
OoU 0 —at el Ahtai tft mite te —toy woata 
provide k nmiMWiftii aftlft for dwn mate 
Water Pmw hi Mod—, -III lift Hiifth 


brftta ite total very tk— te UMNO kiw 


High on his 
throne satXerxes 
and wept— 

of fte shortness of 
human life 


Wi 


J, 


,1 : i ■ *'■ ' 

i’, . 1 1 ' 


T HL Hellespont wu white with hu ship* 
the plaine were covered with the greatest 
army the world had ever soon 
Why should YOU weep'" hu unde 
asked m Yo» hope EVERYTHING* 

*1 hove reckoned up smd Xerxes m ond 
U come into my mind to feel puy at tho 
thought how brief was the whole life of 
mon seemo that of these multitudes not one 
will be ofm when • hundred years hove 
gone by 

(Walk Onto mt Htaety mm *») 

Human life u abort to much to lean 
end to little time in which to learn it! 
So much to do and inch a little apan of 
active yean! So many thousand hooka and 
only a few fleeting hour* to road 


The Book Thai it 1000 Books! 

ft waa for men and women who put o 
value on their time that H G Wells eet to 
work on this almost incredible task—to put 
into one iaecinatinf volume ihe whole ora 
matic story of the haman race To place m 
your bands the orderly knowledge that men 
go to college for font years to get—and often 
come away without 

Not only the history of the world but the 
science of the world the outstanding liters 
tore of the world the philosophy of the 
world—a vast panorama unrolled before your 
eyes by the most graphic word painter of 
modern tunes. Tide is— 


H. G. WELLS’ 

Outline of History 

Now offend You at a Reduction of 67% 


who finish** tins valaa 
ivor Uttlo bo know whoa 


2S0000 men and women have paid $1050 
for Wells Outline of History In the first two 
volume edition and felt they were getting it 
cheep Bat Mr Wells was not satisfied 
Voluntarily ho dashed his royalties 85% and 
entered into a contract with the Review of 
Reviews by which a new edition—precisely 
like the fint except that ft is in one volume 
and hu his own tendons—esn ba offered to 
discriminating Americana at a fraction of 
the pnet of tho fust 

That means we moat get rock bottom 
prices on paper—quantity rates on printing 
and binding But more than that it menu 
•hat WEHAVE ESTABLISHED A NEW 
RR1CE on Wells Outline of History for Re 
view of Reviews readers. 

Wo SkM Prim Only Onm Edition 
Shall We Print a Copy tor YowT 

No ilwrtliiSM rn teaitt* Aft wfi Aa ta 
Now krjrtibilo truly »y»— the thing la too Mg eves 
too rblteri to f UU m , 

Loi m ivoM if i t liUfM. Lai h oar **fr wj 
UrnSir Oat M Nifaf iteMhlaSu s»ds—kb * test 
vU tu m temiiu Wo bm taav at law tar 
a mmf a a » U» to pftet 

Will tm h mmo •( ta hrtxmt* AwHmm to pea 
tot* yamr ll W a i y Ua task white la tte —■aval te 
afl taota T WB jam assta y o u iewn s ttos HOWT 


• will ba — Omud n, to wn 

ba uartad '—Be Urnar* E a taiat See 

And ihe RvUow of Review* Too -— 

W«Ha Mm with the tew* of rt—j M teltai 
won Ml Wftoi Me worn m— nptto to tawd 
■■pilteMi —eke* W y*bt» tte yktoie, tetesteg ram 
—ugh* te-* to MB AW»te*r m*w* «• tta 
tot *am ead Now aed Ctaf taw f ud Mm 
Ferfeb* uf CMUe tte* C—toa tteo ate Akter 
CtiHb* *te lteroo Polo Howe a teB WtotoaM. 
Umov a aanifnk that la sot iqtol char 
Ate wWa Watt* atopa tha Maw of tobwi take* 

ZZTnJZ 121 £7*42? rL4 

at tha wwrid totep Ufa Stria* (hot Mo tarn 
MM ho yaked tegeto ftf yekln* M weirs teb 
to toako tela t a tte i oUari 

Wens' OntMne nTHtamry $3 50 
Review of Reviews 400 

Bah far ITS 

h Day uyens of H a ■tote ■ low aaew far 
Mh tepteat poo <*£■•<* 

tt poe prater to pay «9 to a a wtoU «SJS CAM* 

Sottd No Monoyj But Yon Msui 

Ah Now! 

Wo Mate aa yn a lin to to ite te ra riaa of tela 
offat Wo tototop ate job *wy aaiBaarip to aUp 
tte aim— mm whUa tea papa b b year teste 
Soap tte Oa ri toa a wwte Swims Hi teal ha tirffl 
ate tk —■ ■ aa l y teas aaai ym leal pa y aa t of Ma 
Pavtepa a*a to a tie—wd wffl ite JB topatehll 
to a tfp t tte agar after tea Oadte b —tired If 
res teeeM te teat atoafHaaal e— am as t w U a rt — 
Sate U teak at «ar MB— a Taw Bote foal B* 
■ ta—Mti teas state a testate vnfttog to 


■maky I —d—. T he thtehnqto of tha h a ata a 
at —o ep bera la boots time bV taw to her aote 
fcwrwloa toeo—o t tv— taring the void stoite, oft 
baroara uppra atoMr r afta n g #m tit— ti tot teat 
now that the reads hart g—* beak te aoal the 
dtp tea radoaaad ter yrite M 

A S—gsteg left—A Jnps—M tern wDl mate 
an attempt to reft timber from British Oatamhta 
to Japan Tte reft vrtft te te the Davb type 
with a e up eratrut ar e te pOte Isu strengta bead 
Twenty years ago e reft muds the journey tram 
Bun f battafl to Chine* favored hr wpttooal 
weather 

Rnfttead i b naal Ba peri as a a tto teb at Wu t ec to e 
Matte Lond on favor the ite— pnaHInn Bab 
eyeteea Tte ilkwwti are in tbs teem te e 
dloptrie tana of whits gitaa the rays oaatratng 
t hro n gh KTtonbh yoBow ite, one te soon far 
erar a then—ad yards in Wright bob light* and 
pmetr ate fog tetter than wUts Mght. 

New Ohsarvetien Can.—On tte Osmeds Hone- 
tales route between Sea tt le and Cle Ban tte 
Chisago K threshes and Pt Paul Railway Co— 
paay tea gamething new te ohsarvetien ears. 
Tte Mats are arranged as In a shaping ear tte 
aar b cute at tte rid* ah— the aenta. and 
there are gtoea wlndfttislds tatwe es sash station 
wttft an un eovared mass at sash end te tte aar 

Deri ftpraytsf tor Caal ttato -Terns Ite 
O aw ef toe JUishig Jos mot vre bare that la Waste 
phatta a hand —raytsg dsvbe eenatatlag te e 
te p perwhaped faseket Uad wtth stows taat and 
carried os tte d nll i s b sate to aprny aatee 
roofs and tides atterwbe teennaatikb A teejfltag 
aowwaatlne to a ee—pi—sad air pipe fsrebhto the 
power tha buaket has a long spook to direct tte 
apahy and an Injeator anoks the duet from the 
te akat and dettvsra it with great forsa. 

■Igh Althnda African Raftrand Tte Brttbh 
gwvor en a wt hu awa r ded sootveete for the eon 
at r eol l in sf a relb—d tvem Mahsrn to the 
Uaeiagbw pbteas nsetk te Vbtoris Nysnaa. 
whisk wfl attain the gre at es t altitu de te any 
railway of tte Brttbti Bmpftv ita higheat point 
wU te ntote than MU fast ate— saa level 
Tte rand will mat tie Mt SOS and may inter he 
ext end e d tuts Uganda* eooneettag tte port te 
Momteea with tte Oap*to»CBiro route 

Fleet te Oil Berners Planned Tte fiaeadba 
Chawh r r te Ccmaaei— an non— a plan eaarip 
eo e npi e to d to rue oft Ver sing gtaamara on a fosr- 
day aatedsk tetw—n Bngtand and Canada Than 
wfll te • ▼—aeb te SOOU tons —til. -frying dU 
ftnbtai aad MM —id absa pea-agon, and 
making M tawte Tte asrvbs to tator to te on- 
tended to aB parts te tte Bmptre arnkjeg It 
pn e eil i b to go from Li v erpool to Bydnsy vta 
Battfhe aad as— Canada hy rail In *S da— 
it now taksa U days. 

The TOg te lataSrhl Aosta—to. A t tte s— 


All eomnftnticgtacmg «ra stsktiy dom- 
Msottel tanrvwtwrsfltfteixtaid- 
ini«m ft p«nod « rnwrif fonts r 
omMm tu tot momy sum to b^Hm 
m rsgard to ptitaklfiftr vttttioH 
anyaxpmma to the tetonA OarHaoti- 
Book on Patent* fa uah frit on n- 
quest This oAplateo our toHMo, 
torm% ctof tit rogmftd to fnitai, 
Trade Marti) Fagafcn filadi, ntob 



Qasfified Advertisements 


Advertising la tih ata 
Mo I— than fi— nos ac or n 1 
O—at as—a woods to tte Is 


I to pm a Itoa. 
alt te—nw—tad. 
Afl seders meat te 



SUBSTANTIAL manufacturing oorpo 
ration Wants capable men to ctUbfish 
brsach and manage salarnnsn $300 to 
B000 us e am ary WiR aflovr expenau to 
Baltimore an explained Additoa, Boo* 
roUry, 848 Bt PtolPCoe BaMmoiw.lld 


■evaw or bcvdews co St a—, ust 

IS teiag n— New Terk City 

Ton — y Maf m* m iwnwl «tafs» paid te r— a— wvref JL O 
Wwu OaUtot of Rlately' *■ the bt— ttobed taattaa ya W —ri to —o 
tewpeet ti l e n vf *bo*i 1 JS 0 M|w eemy lt e with M *«pi ead flb—*tbae 
—the mme *M«yt f* to atokor • rwreatloM aad Tetiti— « the eftflbel 
t—veh—a add—-to tho mot tafstiw el HI Aba own toy —aa to.a 
a—writer to to HIV 1 EW OF axflFWS let aaa Ml yew at In iftta eak- 
torip—e yri— ft 

1 will alik r mam ihe Vtlb Hlatory wl Ua a walk, aaai yea tte tar tae 
I— ropr *f tto wfuiM hli i n i and nfd Ikb wdr or I wiH wsd y— 
SSa to tea days to ll i nmk rteafw satH S 7 Ja tea te— yeht yen. 

































































































Notes and Queries 


ffcd 9Mm pad Q mrt m attorna 4i mri a M a ri to tto torn# tf oar roof — wfc> dmlro to f t — h» a 
Mac JMftHtt aaftofap I^ftnri npHH* «r adentt— Si « W « r > «MMt to aadwtotiii /« « wmi 

Mhi a«|A j^ffiif-iftitfr ma maImWm a atMiJid feuMiid miWjJL /§ I*a ^MfJLri — H 

VOTP ^Pv O vv BB 

Ik Wgp AHSLdSAI# amJ 4a L^ 

tttWjhttd fa the it pap— 0|f ftS >«wm CW r wHwSMi f* fmnW to wrB tMr Stf u Wo 
Si eft «k*a*» meWep tt« — » j —I of tto WSr o nt fra fa MHw l i from Ito o— r aapoado— nWfap to | 

AttHi^SVP^ PPpWI nft |B|f tfH ^*NB||r JwffWWi MV BBWfTfB^ w MMI tWIM 

Ik —op nm to— to to re/*rred to deyorte Tto ton mm «M tohw S wM ab a cto to «trea 
0*r /U "fflefa to Cwraapoad—U «<B to afariv toM oa totofc At letter* era wnmW to weft 
Ml MS • tor? /«« to ton an to printed Si to ftdMMd MM* to Mir Stoto 



eh* heap need tn oalleo printing to ptoa# of tto 
tot; krou« and dm tort of Lyooa fabriee 
aad tor tin d a -ratio n to ahfa* and itumn 


(14875) E V W Uhl About 7 or 8 
yaara m la tto oriitut tortrtol pmdeetioa 
to Btau ai—ii * tmupamt mirror wiu 
•to Ml t am wri M i to taow tto oheml—1 
ktolM tot waa mad an tto atom to prodo— 
tto afloat to a mirror and at tto earno time per¬ 
mit to tto dam tola* toummt A Wo do 
to know what «m need for aaahfa# a tranapar- 
to mir ror km tto play to whiefc rw rotor It la 
not n aaiaai r y to coat tto atom with aaythtag 
to amto It reft—t a atroagfa lighted object mk 
aa a peeaon alottod la white or a MfMy lighted 
room A data to mirror atom oat at aa aaato 
will tou t what la ptoaad at «m ahto and aloo 
allow oko to mo what to hahfad aad bayoad tto 
dam . Qheeta ara amto to appaar la thla way 

(14870) 0 H If aaka (a) Two men 

to aqaal weight aro ag—ended oa a repo m 
orar a flag* palfeap U alitor to thorn ahto to 
mora oa tto repo or doaa alitor to ttom tor* 
Mash watoht to pan agnfaat to to abto to 
awoaT U A a n — pf to mm what afloat will 
H have oa Bt Do— tto foot-poando to work 
da— hr A —tor lato tto —Mon to tto praUam f 
(h) Woald a oahlo a—ponded la tho air mr 
toaah with Ha owa weight* It would to poaMMo 
to roll tto cable Into aroUandticHtotiwmid 
to tto oabio aad ktwk it bat if a—idod to air 
woald act tto —tiro oaUa to totdkmr «p part to 
tto weight to tto oaUo totenr ttf A (a) In tto 
aaaa which pea prepo— it A do— a — Id— jork 
MS— tto r«o to win gt— a motion to B If to 
p«na cteadUy to will act am B Tto aoddao 
lark will a o i r i n a n tto Mortfo of B and mm him 
ap a Uttk Tto we ig h t to A to la— tto we ight 
toB TMa la aaatiy aotttod by trial Try It and 
temuMba for yo u raalf Wo do not a— that 
foot p o aad a —tar bit* tto aa— at all A Aaa 
not do aap fo o t aaaa H a to work nnftam to Me— 
ttocaah aama «p— (b) Certainly a repo will 

hr—k hp iU owa weight jeot aa aaally aa if H la 

_... _- . . - - WtthS » Mtopht. If It la laid aarom between two 

«• JH* “ 5!?!i!!: *■**» ®* *■“ of pranty open Jt Uwla to 

a pMk «r ttoI ttto and Mato .ttom at tto ap « atrotahft and hraak UikttoaamowayaalfH 
to tto —no U /aa h a — tod to Uc —port — U waro Milap a watato vaa tjaafl y Tto pafl upon 
*tmjml m—^QM il nM.ft g W| *J® tto oaMa la aU to It tran—Iliad to tto towera 

aad tanMtopalMtom orar If thla pall la am 
■■** »*» * <,, y 2“®» "Bf oa» «aad ft wUl hraak. Om part 

tto Ml—af m»—i Baman—a Mawoaaaik * to tto rm do— not carry tto wtonht to aaottor 
p— ptoasatam aftratc 1 pa»t» into mm* t Tto whole waiaht to tto ro—noUa acalaat 





jjsil 


'■'■ j r" jfeac; sac *ja 


(l«m> "H O N*> !■ tt»w only «m tZX?£ 5 SJSftm 

to «H* » tto OMtMt tor to tto itomto 



part. Tto whole weight of tto rope polla apalnat 
tto top of tto tower 

(14877) U iuK. a aka tor fonoalaa tor 
PQlWriap mum wUeh oaa to mode at ho—a. A 
<U tatarmt o wa utoi aftfwHfc a a oMl on oemp—ad 
of • oa 4 dr of QaatOa map dl—olvod In 14 — to 
water i to thla adathm add tt dr of trM 
Color with —t*Mae (t) BoroUtua amdq— 
tar pollahtnp utlitaa to mahtl. enadet of p«ra wool 
fahrla aatorattd with aoap and tripod and dyto 
with a Mttte —rattno They ara pmdoood hy dto 
aatvfaur X part to OaaHla aaap la 4 parta to water 
hp wotohh addfaw t earta of triPoU aad mtarat 
tap tto ftoHa with ft. anowtop to dry (I) In M 
oa. of —tor di-t— 4 oa of m» and ml—My 
add I oa. to pwalao afeena or ftaafy powdwod 
Mtory <4> Infkaarial oarth map to —ad krfth 
adto k ta—. Bptamto tto ham —Manatod m—Hn 
with thlsp—la. Ooior wfth a BWo antUao rad, U 
daabtd* 

(148T8) IMU «*y« lamln(arenM 
In tto dltfa— totw—a aajpral and artUWal 
I— 1 to— hoard that natoral I— will a— 
aboaft ft— ha — oolfer ttom ar tftol al 1— hm 
oaawt a— how Ola ana to Aha that artttaUl 
Ida will not atom aa waU aa naterel ft— A Tto 
AM B»—h hot— natoral aad artHftdal ft— 
U— Ip tto foot that natoral ft— fr—a Itadf from 
air In too aoa of fra ad at Tto —tar Pram nMeb 
aftMMal lot la ft—an la fa Irak aaaa pad la 
I—norm4 to tto veto of aold to too to to ironed 
It fr—om o—r tto tap and abate tto dir fa It 
torn fro mm — dll too aMm ul dri—o tto nlr 
towar d tto toktor af tto htoah of tea Tto have 
dadbUom atoirkwl too Moot aaato af air hah* 
Mm toward tto a—tor af tto tooak of tea. Ajrti 
total toe to —dtottofad totodto it to«t bfator fa 


WL DOUGLAS 

$ 7 SS &< 8 fig SHOES 
shbQQSS bbh 88.*522 


YOU OAM SA MT HOMEY 
BY WEMMO 
Wmtm DOUBLAS SHOES 

BR9baUatk—wo ah— htWrn mUL 
l|TiwfmieUhl<l7WU>o««Ui 
U atorwa. £r—t from tbafnatory to 
y— at— lyo—profit, wtwcbg— rant— 
tofOdlfafaatafaaitlMdcMfawb 
d— ad. ditto lewwafpwaatotocwatWX. 
DodfaUa mm mad tto rafail prloa to 
atampad oa tto aala of all ato— tofarw 
tto 1— tto factory. wUd to yowr 
pi ul o m lMi a g alko f— a n — M e p r a /lN 
W L. Do—Wa^OO and 9400 atooa 



mat. u m W i I ii i i Ml*.» rt « r — ln «> 
aal l fapat d fah a r pnood. Ttoy «ra tto 
laailari to tto HaMnn aMtm wf 
A marina. Tto a ta—i ad prico la W JL 
Deaflu pa r aooa l g—tow ttot tto 
jhoaamwkKwaya worth tto p riow paid 
for tto— Tto p rt coo arc tto a—oa 

ss 2 ra 2 aw« 5 i , »ls 






fartihapto—ttot m — w y cal toc^ 


VOY« IHOKI 
I4J0II5.00 

WLXfadcfaf— mT 
•ad pmtnttli the 
tod tom to- 
Tvhdc Mift bi tot 
wtrid ttcttodtfar 
totUriMtottacdud 
cffaM&ty at thole— 

a( a^MiUa —L 

W Lto^utoett 
wtohhfaatMud 
rtfaflpffaeiHf if 
Mtotttfadft—n 
hy Mere mm thu 
•ayetotrMdto. 



*88teSG ”*£&•?** 

TflBftwr Mi fari»!l5to8m 
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HOTEL 

FORT SHELBY 

DETROIT 

LAPAYCTTC BOULEVARD 
AT FIRST STREET 

Tkrm BMu fnm Dttndt t Bum imt Cmrumr 


T HE traveler to Detroit, 
whether on busmen or on 
pleasure, will find the ac¬ 
commodations of Hotel Fort 
Shelby a distinct contribution 
to satisfaction with the trip. 
Every service, comfort and 
convenience which any per¬ 
son could reasonably seek in 
any first class hotel will be 
found m the Fort Shelby. 

RATES PER DAYi 
U $350, S3, $ 180 . H $8 
Doofata, $3150 to 9S 

Muimm m Every D*tmd — 408 S«nu 


Experimental and Model Work 

HUflT ZUHR* 48 S-M Brtnem St. Re* T«k CRy 


300,000 Jobs 

Like This — 

Wamtcdi A mao who aau 
dbMl factory output} who ua- i 

darttauda the ameatiab of hand- 
Ua| van, naterlal. and aqulp- 
—at Com of production must 
ba cut down aad want* dial* 
aatad Than b a big job for 
tha taduatrial maoagm woo eta 
do It 

Tha pco bUm it tha an* for tha 300,- 
000producing plaatt la tha United Statan. 
Tbay an tatrohing for omo who uadtr 
ntaao tha priaelpfot of aaonomfeal pro- 
d notion. Tbay nara got to Sod than 

Tha fadortriat Ratsaafoo IaaHttrie 
trelai mao to 311 than* joba, Afawboon 
of aaraaat atady a waak at your owa 
doth, or is yoor boat, ph* sfanrity of 
purpota oo your port will 6t you for a 
iaaf caraar la loduttrlal E agl nWt ag 
Tha Courta la o oa doctad by 50 of tha 
focassott loduttrlal ffngla ta n la iha 
world. Their knowladga and ax pariaac a 
b arsllabla to you 

Maay of our graduatai hava traUad 
| lhair talariaa aad jumped to U|h aaacu* 
lira po thtoa a Tbay bad ao man ability 
than you a abort tuna ago* Tha oppor¬ 
tunity It Mill opta. 


Inchntriel Exten 

• lui 4U MnmC 
Plaaaa tall mo all at 
lltaagamant Courta 


s Inrtffte 
r Teak CRy 

cir - 7 
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Civil Engineering Notes 

Abstracts of Important Recent Papers and Published Articles 


In—Mt Bhor 4 
torittom 
woo*. Oa* mM 


ptewtag Am IMI* 


•f OM TIm to m Item of no 
* AM toMMA to th* rsllroato 
fta mahm toUo lo w pomfbl* to 
I thaw Into toplwh to* —too 
■ ho* toon fond apptltahte ap- 
MUritty *o«M sstilim It to 
« »M own wa tb* riiht of 
i total ttoa away for fari. and 
■dim w nto In nton *m)i a* 
a ritof rigfct of way tor mow j 


▲ TuatMtog Maahftaa of now dorian tout toot 
mad* Ita a pp m raa **. White ttort b nothing now 
to tbo Ido* of tonpoHn to*ahtarn tto p n si ut 
wtoM to to t tod y ntwsl It comprise* a boring 
had tad a rotating tall amu)|«Mnt by maw 
of wMab tb# Using to pfeead At preamt tto 
maahh** to bring aa tp a rtm a rt ad with to Phitedri. 
phla with what aro aM t* hr ettJafluftory imnto 
Wit tom operate tto tspatonta) muhtoa An 
It iduniw a mi born* to war through noUd rank 
tb* rsteUng tall plant * th* Hnlng to tbt tannri 
that Antehiag tbt job to dot ootratb* 

Tht ktoitwn of Bad w aafl to IK to duton 
ftntod In a ranarltabto toahto* bp tbt rmord of 
mom walar ptpoa of tbto aatortal which ban rt- 
•atiy boat pat forward That* pun* wort not of 
tto atovo typs hot wa r * aetoaUy borod front tht 
too*. Thor wtro In aot for alictten roar* ra tht 
un de r g r ou nd water system of a wtntera ranob 
Tbit s y s te m wan torn op and tht pips* plted to 
tht opon wbtra ttoy remained for ten ysai-s mort 
weathering in tht ton and rain Ttoy havt rw 
MBthr ban examined with tbt vtow to putttoo 
than to tortoo again and art found to bt to a 
eotrittton folly Justifying thin ntep 
MyAm Ibtirtt Plant to Coy Ita.—Surrey tor tad 
litoa lift*Inp (a tonntttlrm Wth tht Aberdorn 
laraptn* hy drottootHo aetora* havt p rogramed 
tuAttoftlly to eaaMt a fatrty accurate tttlmato to 
bt BMdt of tht oott of tht work up to and to 
rinding tht generating *tatl n Tbt survey tnd 
loca tion Of tht high ttmrfoo trmntm anion Hut* btt 
ba n* lo tarry oat tho t home on a lot* txptn 
aht hatAa It ban now boon dtrl ltd to develop tht 
BthtWwfn oya flrat and bring In tht water of tht 
M ttht hy n oyn at tht third stag*. Tbto wU not In 
terftrt with the Anal output. Tho report of Mr 
BoteA who waa neat to Cay Ion fay tht Rrft ah eon 
taking —team ahowt that tyanamide oooM be 
produakd la the Inland at lata than tht praerat 
IVtot of tht Imported artist* 

Drains** af Kaydar Baa —At the Inland Ship 
ping Oongrmt bald at Kotterdam rtaantly th* 
drainage of the fnydtr ft* forntd th* moat bn 
portent subject of dtoauaalon It wan pointed oat 
that tht drain*## would ntetatHa te tht eoantrae 
tioa of a number of new eanalt Out tpeaktr 
p h adtd that tht budding of ntw vlltegm and too- 
toritt In tht poMsn shook! not bt toft to mare 
thane* Vflfcgae with rhuwtoe ahoold bt built 
near tht cantto Vat industrial work* noar the 
dyke*. Both an armngeaeiit would prow, of ad 
vantage to shipping and would pravont any D b 
fatten of the power water A mentor of th* wa 
tarwmye tonntrting th* Buydtr Sat port* art to be 
plet*nrtd bat w h tm ti p oten t form a to> tbtaa- 
tkm of the axteUag land ntw harbor* win havt 
to bt made 

Motor Tit —i t to Syria. Bint* th* TVtaah 
oeeapgtlon of Syria «f«at attention baa bean paid 
to rntidiwtklag and good reaolt* havo boon oh- 
tainad Th* I tht non Mpariatty hat a htn a* 
tent of good driving rand* Hto Majtaty * ConaoV 
Ctoaoral Kt Beirut toy* that ooadtttoaa an than- 
tort torartbto tor Motor transport. Thtrt bat 
ban a ■muMmkli Import of meter w*ra daring 
tht peat jrtnr American tan greatly pradom- 
toato enter to their theapat t * Thrir B aton *** 
and powtr mN them tor th* rough road* and 
ardaoot sBwto. Britlth low pritad tan ar* not 
teffiritetiy po wm tol tor th* riteWng who* the 
Mto t trtori on** are too dear tor the market or 
to* haavtty boBt Owing to the amatt tarrying 
*a parity of tht D—mn* Bafhmy andar pratant 
iiiadMnat and to the high win mtrwto nt* otan 
now Bad Jt s hMpar t* tisfpsrt good* to Dmm 
tot by road Lorrito And vena art alto In at* la 
Brim Motif and to tho Mattel —km* 

AnA> to Tto f to te t B ato track 1» the trot —to- 
rite tor toto Ari proBtohf* Mflrondhig Tht only 
■to tenth to tht tenth tashorsd to rtriot all to— 
that tend to make it an*p or mat* la nay di n t 
ttoa A wording to a NMdb Waat —antoatortr 
tto ritehar tit ptotk with a —tel key ahariotely 
p m to te the mra n dlng antglag or Hfttag actio* 
if nB and pnvt a to avaa the ted nwnri at 
MM A rtU m l priMt no tetrito ri rtaga erntriagt. m* 
dhd ttufea or I—Irti l fctate. VaTtnly fa the 
r*B Hiton ir—l a g both way*. Id th* aapaa- 
rian dteteata ba twon rafl tad* htpt a* Van only b* 
done br i w—ap tttot rto g of th* mb. n* kte 
teg of tht ndl Bang*-by th# ftp of th* Ptete on 
om MB* and M to* hto m the etrm gfvea a ntf 
Van ritdlh m*d p m tetetth af tb* Plato. Thte 
tetotom t to m mh mb k t teim ei to mm n 4 
m*iT \tote *teto The tothrtMMtt of ptete It 
rihtete Bto dtoa H tagrira that bfdteat V# dltMto 
toad la Arid Id A bgy g tttn ri t the tee*hW 
eftWNte jflbw to* *>— drtton t it l M i l and 

Pm* 1 


Ibww * A ' lU V ^ *• Mb* mi 

tow to V^toW totori 


tins a ttgfct ttroag and tmpameabte matarUL wo 
ham from a oontemporary At a reaolt cone ex 
peri—ter * an naononwidteg ad din g to Portland 
atmtnt It to to par tent pulueU ed etltintd ibno* 
ttene aad tt to to p*r taut of a puWfawd riBaata 
«f magatate pnftraUy white tateam rich In tU- 
Itafttt end oantmhiina no *bloridtt To thlt tun 
fatty prepared winter* tome of tho wrihknown 
poraoa tngrateenta an added aad then th* ante 
atone* le atorod la a dry and airy plate TJww 
•ftar ft la «n*d for pnparlng th* tootmte In tht 
•amt way at ordinary ttnwnt would bt aatd bat 
la a ritbtr propo rt ion Tbt eooente obtaintd 
therefrom by mating or ramming la light water* 
proof daattt arid proof and tough U reported to 
poaatM tb* good quaitttet of eononto tor *Wp- 
bonding purpott* hi a higher dtgroa than ton er tto 
mad* of iter* porttend oamtnt A great deal of 
•xptrimtaUag U golag on b th la G«naavty and 
Auetrta In osuraP *hlpt and banr** partteulariy 
tht latter tor ana on tht Inland waterway ayatamt* 
Drinttte Bi—d Bridge —Dt wl opm on t of th* 
plan* for tftw Detroit Elver bridge to connect Dm 
tr It and W Indoor • protect that ha* beta under 
aomkWratkm during the pa*t two year* htt trw 
grtmed far famtgb to put late oonoraU. form taint 
of th* oatatandlng faaturca of tb* I rt noted ttrua- 
tur* In a netot law* of Awp fa tt rt ug Srv-Ree ord- 
W* learn that a apan of IBM feat from mater to 
otater of tower* will bt roqutnd and for thla pur 
pot* • toapti rion br dgt with uakadtd barkatay* 
mrrying two deck* tor ati ante accommodation of 
railway and highway traffic fwu bttn dmignod 
Tb* plan ha* barn adapted to the requirement of 
eonatruaUen In two (tan* the highway deck to bt 
romtraeted Drat and tb* railway dark to bt added 
later together with tht cablet and extra aUffcalng 
tram Mpaatty nqilred to taka ran of ft Tht 
Iowan of atari eooalat tack of four i oate In th« 
vtrttcaj plant* of tbt four pain of cob le* (pne 
pair to each atiffeohig trum) A mg ratio of ooe- 
tenth hu been adopted with etlARtn g tram depth 
ona-Aftteth of the ■ an loagth a — ratio of one- 
ninth and a tram depth f ona-alxtirtb are bt ng 
lnveettgated for eonomy daflacti u o and general 
apt mrnnee of the gtruetura 
Qakk Hardening Cement. In th* count of Urn 
work) war state* K twin G Kriud in Fap aeenap 
tfcwe-Reee 4 a turnout of mry remarkable type 
and prop Tt ea wa* put Into mc by the Fn. eh for 
epurial m I tery ? art tea. Ite hbrfc teehnleal value 
In certain limited Arid* It *uch at to make ft 
advimblt to I ecu** briefly ita ehamattriri ct A* 
an Introduatory summary w« may my that it U 
Urn a laminate differ ng fiom normal portlanl 
cement in lh« afan ri total abatnet of allien that 
It ia prepared ly aet al fusion not by mere 
rlimbering that t la almoet wh it In aol r and 
that It will ha tkm with a wh rapidity a* to makt 
a good bmvy gun ptetform w thin 24 boon Bo 
far a* oott of manufacture U eonoerned tht toted 
cement can obviously be made at but a* cheaply 
a* a normal Portland It* ue*e *10 be determined 
then not by coat, but by Its • pee 1*1 characteristics, 
which gtv* It vata In certain Arid* of work but 
limit lie sat la other Hues Conriderii g the com 
pm tkm of tbt toaed oament Ite moat remarkable 
property perhaps la its resistance to the decent 
poring effects of so* water and similar ariutteo*. 
tor until this Zofarge cement was introduced there 
was a tsodouqr to aserlbt tbt bracking up of 
rortlud attaint in sea wa te r to it* oontent of 
alumina and to March for cements low In alumina 
Navtl Steel Bhttt PUtog Cofferdam* In dm— 
ng additio n al horstpowwr for tht hydro rit ri ria 
plant of the Niagara Kalla Power Company to 
meet the itaada of the War Departnaeat a great 
many obt tori ta wore tncoonteted and su ls is q orwtty 
oraro u mt by the tngMttrs of a steel sheet pUing 
manutoaturar In the const ruction f tht forebay 
it waa naaomary to build a cofferdam that would 
raatriet th* Bow of thr hydmabe canal at little a* 
posriUt to at not to Interfere with tht oparatioa 
of Btattoa No. I at tt waa ImparaUvt to keep an 
tbt old plant* raining to thrir utmost capacity 
; during tht Bummer and Kail of 1*18 Tb» tritor- 
dan* waa located along the old wcat wall of the 
i canal koto whisk previous to Ha removal Mtad 
, as a natural aofftrdem tor tht raqolrad axeavatton 
I After a Thnffoofk umiyeit of the different matboda 
of oonstraattoD nadtr toMldaratloa the *ngjris*i‘s 
si the powtr co mp a ny d s ri dtd that a narrow tel 
tordam ompnatfl af a number of ctOa or pockets 
was beat dttad to Meat their reonirsmeat*. The 
adoptoj eanriatad ol rigbtaan 
awl shaped packet* torntd with atralgkt-wnb pil¬ 
ing varying in length from 1C fact to 84 feet. In 
eoaat mating the eoBardaoi Unitor truss** war* 
tout bunt toad floated to poritkm al— tto old 
tonarate wait after which timbers aha pad to tt tto 
outride of the poc ke t* wart fattened upon tto tof 
tor den rid# of tto truea Template* aaadt of two 
thlehne— of t-inrii plank aeotonahur to th* la 
rid* of tto pM kri *. were ttoa floated Into place 
aad tto atari —at ptUng waa tmamblafl aroond 


, th* pitta wart then dr van 
hamm e r through any loot* 
on tto bot tom of tto toriii 
m 4 tto ends to At ae xiteriy 
Hd rorib Aft* the driving 
Ivcr —wined Che poaket and 
tot ware to an t tt cm to- 
tto rafl, wfch toga pnrily 


wttB n Hght —m 
rafl which Might Be 
Thla d riring attt eat 
to i n e rt) * tn th* m 
wm l eM tdti e d . the di 



' “Yellow Strand” Means 
“Heavy Duty” 

Where the heaviest loads are to be lifted the greatest shock* *m 
tamed—wb*rc wire rope m ist exhibit the utmost in strength and read 
•see—there ia where the exceptional turning of Yellow Strand is moat 
readily recognised 

And because built for heavy duty long life and economy naturally 
result 

The wire for Yellow Strand rope is especially drawn and imported— 
and to Important are tome of the man factunng and testing processes 
that No Visitor* aigns mark the entrances to both factories 

Yellow Btrand ta the most prominent member of a wire rope family 
that dates from the beginning of the industry All standard grade* 
are made by this pioneer wire rope manufacturer Each 1* niprcme tn 
Ita elate—a power for durability and economy 

When you stipulate Yellow Strand or any of the standard grades 
of Brodenck A Bescom Wire Rope you really write economy 
into your operating costs 

There are authorteeA dealers tn eocry leeaRtp 
Write for the name af the am nearest yocr 

BRODERICK & BASCOM ROPE CO St Louit 

Brtmckit New York end Seattle h'icterus Si Look and Seattle 

YELLOW STRAND 


STEEL STAMPS 

METAL CIECKS 
STENCILS 
j SFALS 




ns semmu STAMP CO 
HMMWFOKT com 


U N I S O L 

(Bag U 8 Pal. Off) 

Dely Wow g down and tto propar oaa of DNIBOL 
tradoally rrn oyet boiler seal* prwsnte setja firms 
ttoa stops and prevents «* rms m and pfttmg and 
itinnvm btun frr m staam h Iters 

f tapUti an rifataf Money tosh —raiilss 
UNUOL MPa CO towGkr N J 






























OTm, 


i .H *r 


A Christmas 

Suggestion 


For inspiring 
your men 


HE utaStra who mm Inspire Us 
people to grantor tflM b i m marked 


fpHR « 


M««t itch Iwj i o law fewad F«t« Mat 
arise a mmMU Mf lor larittfag graatw 
sstbodisn sod tdclncj It tap ptopla 
around them 

This Christians d?» ysr people so—thhsi 
toot will help them tod ttaeataohelpyour 


Bvenr Iosco of Forbes Is tail of {aspirin* 
articles sod paragrap hs Han krisstsaw 
■w taw spiers cat horn s single nq|nt 


FORBES 

MAGAZINE 

ISO Fifth Afsnus 
NwrYwkdtr 


Bach on of os ess bs s Babs Rota 
to this extest Ws eon keep oostrtk 
is* oat as hard si we know how 
There • only one way lo gal 
there go to it 

The loader yoa gone at sa obstsele 
the bidder it becomes 

It is hardly possible to read Forbes ragu 
Urly without bringing ■ aew j^pw of 
m octal ▼ gor to your task 

A year s subscription to Forbes (26 Issoss) 
costs only 94 why sot seed as now a list 
of the people to wtom yoa would like to 
bring Forbes tospindoaT We shall send 
theas Christmas cards In your name sad 
bill yoa for their sahsenptloas 


StT»A Dollar Coupon 




inzai 

B: 




ASBESTOS 


We are ndnara sad shippers of Crude 
A sbe s tos la say quantity We produce 
all grades at oar world human BILL 
ASBESTOS MIMES in Canada We 
also carry fibres spin yams m m 
alathe and make all aorta of Asbe st os 
pr u due ts 

For anything yoa want la A eb smoe 
tarn to 

EBASBETft MAJTUON COMPANY 

Dm At 

AMSUBt* raNNAtv U A A. 
has «f to esdf • basal htaasi Bhn 





and Japan* and 





w» eessaoa tbs a—Kr of the fltaMh aflSh 
teda Japes et say nts is knswn ta hoes 





SlMwIaHi!^ sdsstod tor the British 

Bet the Kami dtaff bettor base dmlsd tbs 
lWnsh aea tea determined hat Its new skip* 
should eat he Inferior to their to r Wen wntonw 
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